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e SAFETY INSTRUCTIONS e

(Always read these instructions before using this equipment.)

Before using this product, please read this manual and the relevant manuals introduced in this manual
carefully and pay full attention to safety to handle the product correctly.

The instructions given in this manual are concerned with this product. For the safety instructions of the
programmable logic controller system, please read the CPU module User's Manual.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".

Indicates that incorrect handling may cause hazardous conditions,
@ DANGER resulting in death or severe injury.

ii CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight personal injury or physical damage.

Note that the /ACAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[Design Instructions]

{> DANGER

¢ Provide a safety circuit outside the programmable logic controller so that the entire system will
operate safely even when an external power supply error or PLC fault occurs.

Failure to observe this could lead to accidents for incorrect outputs or malfunctioning.

(1) Configure an emergency stop circuit and interlock circuit such as a positioning upper
limit/lower limit to prevent mechanical damage outside the PLC.

(2) The machine zero point return operation is controlled by the zero point return direction and
zero point return speed data. Deceleration starts when the near-point dog turns ON. Thus,
if the zero point return direction is incorrectly set, deceleration will not start and the
machine will continue to travel. Configure an interlock circuit to prevent mechanical
damage outside the PLC.

(3) When the module detects an error, normally deceleration stop or sudden stop will take
place according to the parameter stop group settings. Set the parameters to the positioning
system specifications.

Make sure that the zero point return parameter and positioning data are within the
parameter setting values.
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[Design Instructions]

/N\ CAUTION

¢ Do not bundle or adjacently lay the control wire or communication cable with the main circuit or
power wire.
Separate these by 100mm or more.
Failure to observe this could lead to malfunctioning caused by noise.

[Mounting Instructions]

/N\ CAUTION

¢ Use the PLC within the general specifications environment given in this manual.

Using the PLC outside the general specification range environment could lead to electric
shocks, fires, malfunctioning, product damage or deterioration.

o Always securely insert the module latches at the bottom of the module into the fixing holes on
the base unit. (Always screw the AnS Series module onto the base unit with the specified
torque.)

Improper mounting of the module could lead to malfunctioning, faults or dropping.

e Securely connect the external device connection connector and peripheral device connection
connector into the module connector until a click is heard.

Improper connection could lead to a connection fault, and to incorrect inputs and outputs.
¢ When not connecting the drive unit, always install a cover on the connector section.
Failure to observe this could lead to malfunctioning.

[Wiring Instructions]

{> DANGER

¢ Always confirm the terminal layout before connecting the wires to the module.
o Make sure that foreign matter such as cutting chips and wire scraps does not enter the module.
Failure to observe this could lead to fires, faults or malfunctioning.

[Startup/Maintenance Instructions]

<> DANGER

¢ Always turn all phases of the power supply OFF externally before cleaning or tightening the
screws.
Failure to turn all phases OFF could lead to electric shocks.
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[Startup/Maintenance Instructions]

/N\ CAUTION

Never disassemble or modify the module.

Failure to observe this could lead to trouble, malfunctioning, injuries or fires.

Always turn all phases of the power supply OFF externally before installing or removing the
module.

Failure to turn all phases OFF could lead to module trouble or malfunctioning.

Before starting test operation, set the parameter speed limit value to the slowest value, and
make sure that operation can be stopped immediately if a hazardous state occurs.

Always make sure to touch the grounded metal to discharge the electricity charged in the body,
etc., before touching the module.

Failure to do so may cause a failure or malfunctions of the module.

[Precautions for use]

/N\ CAUTION

o Note that when the reference axis speed is designated for interpolation operation, the speed of
the partner axis (2nd axis) may be larger than the set speed (larger than the speed limit value).

[Disposal Instructions]

/N\ CAUTION

¢ When disposing of the product, handle it as industrial waste.
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INTRODUCTION

Thank you for purchasing the Mitsubishi general-purpose programmable logic controller MELSEC-A Series.
Always read through this manual, and fully comprehend the functions and performance of the A Series PLC
before starting use to ensure correct usage of this product.
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About Manuals

The following manuals are also related to this product.
In necessary, order them by quoting the details in the tables below.

Related Manuals

Manual Number
Manual Name
(Model Code)
AD75P1-S3/P2-S3/P3-S3 Positioning Module User's Manual (Hardware)
IB-66733
The AD75P1-S3/P2-S3/P3-S3 positioning module performance specifications, input/output interface, 131883
names of each part and startup procedures, etc., are explained. (Enclosed with module) ( )
A1SD75P1-S3/P2-S3/P3-S3 Positioning Module User's Manual (Hardware)
IB-66732
The A1SD75P1-S3/P2-S3/P3-S3 positioning module performance specifications, input/output interface, 13882
names of each part and startup procedures, etc., are explained. (Enclosed with module) ( )
Positioning Module Software Package type SW1IVD-AD75P Operating Manual
The methods of creating data (parameters, positioning data, etc.), transmitting the data to the module, IB-66714
monitoring the positioning and testing, etc., using the above software package are explained. (133915)
(Enclosed with each software package product)
GX Configurator-AP Version 1 Operating Manual
The methods of creating data (parameters, positioning data, etc.), transmitting the data to the module, IB-66900
monitoring the positioning and testing, etc., using the above software package are explained. (133948)
(Enclosed with each software package product)

Conformation to the EMC Directive and Low Voltage Instruction

For details on making Mitsubishi PLC conform to the EMC directive and low voltage
instruction when installing it in your product, please refer to Chapter 3, “EMC Directive
and Low Voltage Instruction” of the using PLC CPU module User's Manual
(Hardware).

The CE logo is printed on the rating plate on the main body of the PLC that conforms
to the EMC directive and low voltage instruction.

To make this product conform to the EMC directive and low voltage instruction, please
refer to section 4.3.1 “Precautions for wiring”
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Using This Manual (1)

Bl The symbols used in this manual are shown below.

Pr* |.. Symbol indicating positioning parameter and zero point return
parameter item.

Da.* |....... Symbol indicating positioning data, start block data and condition
data item.

Md.* |....... Symbol indicating monitor data item.

Cd.* |....... Symbol indicating control data item.

(A serial No. is inserted in the * mark.)

M Indication of values in this manual

* The buffer memory address, error code and warning code are indicated in a
decimal value.

» The X/Y device is indicated in a hexadecimal value.

* The setting data and monitor data is indicated in a decimal or hexadecimal value.
An “H” attached at the end of the value indicates a hexadecimal value.
(Examples)

10 Decimal

10H Hexadecimal
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Using This Manual (2)

Bl The methods for reading this manual are shown below.

1) > 2) > 3) > 4) - 5) > Test operation — 6) — Actual operation

Chapter 1 PRODUCT OUTLINE
1) Understand the product functions and specifications,
and design the system.

Chapter 2 SYSTEM CONFIGURATION

Chapter 3 SPECIFICATIONS AND

FUNCTIONS
Chapter 4 INSTALLATION, WIRING AND
MAINTENANCE OF THE 2) Install and wire the product
PRODUCT
Chapter 5 DATA USED FOR 3) Set the parameters

POSITIONING CONTROL

4) While referring to lists in "SECTION 2" and "Chapter 5",
set the data required for each control

Chapter 8 ZERO POINT RETURN I

CONTROL

Chapter 9 MAIN POSITIONING
CONTROL

5.1 Types of data

5.2 List of parameters

5.3 List of positioning data
5.4 List of start block data
5.5 List of condition data
5.6 List of monitor data
5.7 List of control data

Chapter 10 ADVANCED
POSITIONING CONTROL

Chapter 11 MANUAL CONTROL

Chapter 12 CONTROL AUXILIARY
FUNCTIONS

Chapter 13 COMMON FUNCTIONS

il

5) Create a sequence program for control

IIRIpigiyi

SECTION 1| PRODUCT SPECIFICATIONS AND HANDLING

SECTION 2| CONTROL DETAILS AND SETTING

Chapter 6 SEQUENCE PROGRAM USED

FOR POSITIONING CONTROL Chapter 14 TROUBLESHOOTING

|

6) Remedies for "Errors" and "Warnings"

Chapter 7 MEMORY CONFIGURATION
AND DATA PROCESS

* Understand the data process in the AD75 as necessary.

>
H
~
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Using This Manual (3)

Bl The contents of each chapter are shown below.

SECTION 1 | PRODUCT SPECIFICATIONS AND HANDLING

1 PRODUCT The basic contents for understanding positioning control using AD75 are
OUTLINE described.
2 SYSTEM . . e . .
CONFIGURATION The devices required for positioning control using AD75 are described.
3 SPECIFICATIONS . e .
AND FUNCTIONS The AD75 functions and performance specifications, etc., are described.
4 INSTALLATION,
WIRING AND The procedures for installing and wiring the AD75, the precautions and
MAINTENANCE OF | maintenance are described.

THE PRODUCT

List of parameters

The setting items, setting details and List of positioning data

5 DATA USED FOR range, default values, and setting List of start block data
POSITIONING destination buffer memory address for List of condition data
CONTROL the parameters and data required for i .

positioning control are described. List of monitor data
List of control data

6 SEQUENCE
PROGRAM USED The sequence program required for positioning control is described.
FOR POSITIONING | (Create an actual program using this program as a reference.)
CONTROL

7 MEMORY
CONFIGURATION The AD75 memory configuration and data process are described.
AND DATA (Read this as required.)

PROCESS

SECTION 2 | CONTROL DETAILS AND SETTING

1

[
|

N

=
w

=
5

8 ZERO POINT
RETURN The details and settings for zero point return control are described.
CONTROL

9 MAIN . . A s I

The details and examples of settings for "Main positioning control" using the

ROSIIONINE "Positioning data" are described
CONTROL 9 '

Y A ANGED) The details and examples of settings for "Advanced positioning control" using the
FOSNIONINGE "Positioning data" are described
CONTROL g '

11 MANUAL The settings and sequence programs required for JOG operation or manual pulse
CONTROL generator operation are described.

122 (GOIIOT The settings and sequence programs required for using the auxiliary functions are
St described
FUNCTIONS '

13 COMMON The settings and sequence programs required for using the common functions
FUNCTIONS are described.

14 TROUBLESHOOTING | The errors and warnings detected by the AD75 are described.

APPENDICES Example_s of wiring, a glossary and list of buffer memory addresses are described.

(Read this as required.)

APPENDICES

= ~
o
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Generic Terms and Abbreviations

Unless specially noted, the following generic terms and abbreviations are used in this
manual.

Generic term/abbreviation

Details of generic term/abbreviation

PLC CPU

Generic term for PLC CPU on which AD75 can be mounted.

AD75

Generic term for positioning module AD75P1-S3, AD75P2-S3, AD75P3-S3, A1SD75P1-S3,
A1SD75P2-S3, and A1SD75P3-S3.
The module type is described to indicate a specific module.

Peripheral device

Generic term for DOS/V personal computer that can run the following "AD75 Software
Package".

AD75 software package

Generic term for "SW1IVD-AD75P type positioning module software package" and "GX
Configurator-AP Version 1 (SWOD5C-AD75P-E)."

Drive unit

Abbreviation for pulse input compatible drive unit (servo amplifier, stepping motor).

Manual pulse generator

Abbreviation for manual pulse generator (prepared by user).

Data link system

Abbreviation for MELSECNET (1) and MELSECNET/B data link system.

Network system

Abbreviation for MELSECNET/10 network system.

I/F

Abbreviation for interface.

17-segment LED

17-segment display mounted on upper front of AD75.

DOS/V personal computer

IBM PC/AT® and compatible DOS/V compliant personal computer.

Personal computer

Generic term for DOS/V personal computer.

Workpiece

Generic term for moving body such as workpiece and tool, and for various control targets.

Axis 1, axis 2, axis 3

Indicates each axis connected to AD75.

1-axis, 2-axis, 3-axis

Indicates the number of axes. (Example: 2-axis = Indicates two axes such as axis 1 and axis 2,
axis 2 and axis 3, and axis 3 and axis 1.)
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Enclosed Parts

The AD75 product configuration is shown below.

Quantity
Part name A1SD75P1-S3 | A1SD75P2-S3 | A1SD75P3-S3
AD75P1-S3 AD75P2-S3 AD75P3-S3
External device connection connector (10136-3000VE, 1 5 3
Sumitomo 3M)
Connector cover (10336-56 F0-008, Sumitomo 3M) 1 3
AD75
A1SD75P1-S3/P2-S3/P3-S3, AD75P1-S3/P2-S3/P3-S3 1
type Positioning Module User's Manual (Hardware)
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SECTION 1

PRODUCT SPECIFICATIONS AND HANDLING

i
Z
O
-
O
L
0p)

SECTION 1 is configured for the following purposes (1) to (5).

(1) To understand the outline of positioning control, and the AD75 specifications
and functions

(2) To carry out actual work such as installation and wiring

(3) To set parameters and data required for positioning control

(4) To create a sequence program required for positioning control

(5) To understand the memory configuration and data transmission process

Read "SECTION 2" for details on each control.

(O aT=To] (1 g A = (oo 18 [od o U1 1 - R 1-1to 1-18
Chapter 2 System CONfiQUIAtION ..........couiiiiiiiiii et 2-1to0 2-8
Chapter 3  Specifications and FUNCHONS..........cccvevveiiiiiiie e e e 3-1to0 3-22
Chapter 4 Installation, Wiring and Maintenance of the Product ...........ccccccocvvcvvinieenen 4-1to0 4-24
Chapter 5 Data Used for Positioning Control.............coceoiiiiiiienieeniee e 5-1t0 5-122
Chapter 6  Sequence Program Used for Positioning Control..........cccccccvveeeeieesceeennen. 6-1 to 6-38
Chapter 7 Memory Configuration and Data ProCeSsS.........cccccveveeiieeerieeseeeseeeseee s 7-1to 7-14
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Chapter 1

PRODUCT OUTLINE

The purpose and outline of positioning control using AD75 are explained in this chapter.

By understanding "What can be done", and "Which procedures to use" beforehand, the
positioning system can be structured smoothly.

1.1 POSIIONING CONLION ..c.itiiiiiieitiee ettt ettt sbe e st e e be e e sbee e saae e sabeeeneeens 1-2
111 Features Of ADT5 ..ottt sttt bbb sre e sre e sreesree 1-2
1.1.2  Purpose and applications of positioning control .............ccccocoevieinieniiennieee 1-4
1.1.3  Mechanism of poSitionNing CONLIOl..........ccoiiiiiiiiiiiie e 1-6
1.1.4  Outline design of POSItioNING SYSIEM.......ccoiiiiiiiiiiiie e 1-8
1.1.5 Communicating signals between AD75 and each module............ccccccceeneeee 1-10

1.2 FlOW Of SYSIEM OPEIrAtiON ......cooiiiiiiiiieiiee ettt ettt sbe e sae e e saee s 1-12
1.2.1  FlOW Of @ll PrOCESSES .....oiiueiiiiiieiiie ettt ettt 1-12
1.2.2  Outling Of STAMING .....ccoieieiiee et 1-14
1.2.3  Outling Of STOPPING -veeeeeieiiieeiiee ettt sae e e e s 1-16
1.2.4  Outling fOr reStarting .........c.eeiueeiieeiie e 1-17

1-1
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1 PRODUCT OUTLINE

1.1 Positioning control

1.1.1 Features of AD75

MELSEC-A

The features of the AD75 are shown below.

(1) Lineup of 1-axis to 3-axis modules

(@)

(b)

There are six types of positioning modules for 1-axis to 3-axis control.
Select according to the PLC CPU type and the required No. of control axes.

There is one slot used to mount each AD75 onto the base unit. The number
of input/output points occupied by the PLC CPU is 32 points each.

There is no limit to the No. of mounted modules as long as the total is within
the PLC CPU No. of input/output points.

(2) Ample positioning control functions

(@)

(b)

(©)

Various functions required for the positioning system, such as positioning
control to random position, fixed-dimension feed control and uniform speed
control are provided.

1) Up to 600 positioning data items containing the positioning address,
control method and operation pattern, etc., can be set for each axis.
Positioning for each axis is carried out using this positioning data. (2-
axis interpolation control, and multiple axes using simultaneous start is
possible.)

2) Linear control (3-axis simultaneous execution possible) is possible with
positioning for each axis. This control can carry out independent
positioning with one positioning data item, or can carry out continuous
positioning with continuous execution of multiple positioning data items.

3) With multiple axes positioning, linear interpolation control or circular
interpolation control using two axes is possible. This control can carry
out independent positioning with one positioning data item, or can carry
out positioning with continuous execution of multiple positioning data
items.

The control method designated with each positioning data includes position
control, speed control and speed/position changeover control.

Continuous positioning with multiple positioning data items is possible with
the operation pattern set by the user using positioning data.

With the above multiple positioning data as one block, continuous
positioning of multiple blocks is possible.
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1 PRODUCT OUTLINE

(d)

()

MELSEC-A

The zero point return control has been strengthened.

1) The near-point dog type (one type), stopper stop type (three types),
and count type (two types) zero point return methods have been
prepared as the "machine zero point return" zero point return method.

2) To realize zero point return control to the machine zero point from a
random position, the zero point return retry function has been prepared.
(The machine zero point is the position used as the start point for
control such as positioning control. The machine zero point is
established with the machine zero point return in item 1) above.)

Automatic trapezoidal acceleration/deceleration and S-pattern
acceleration/deceleration have been prepared as the
acceleration/deceleration methods. The user can select from automatic
trapezoidal acceleration/deceleration or S-pattern acceleration/deceleration.

(3) High-speed starting process
To quicken the process when starting positioning, the start processing time has
been reduced to 20ms.
During simultaneous starting (during independent operation, interpolation
operation), no delay is generated in the start between axes.

(4) High-speed pulse output and long distance with drive unit

(@)

(b)

The AD75 has a differential driver and open collector pulse output interface.
Connect to either according to the type of drive unit.

When connected to the differential driver, the speed and distance have
been increased.

* When connected to differential driver : 400kpps, max. 10m,

¢ When connected to open collector  : 200kpps, max. 2m

(5) Easy maintenance
The maintenance of the AD75 has been improved with the following matters.

(@)

(b)

(©)
(d)

The various data, such as the positioning data and parameters, are stored
on a flash ROM in the AD75.
This allows the data to be held without a battery.

The error display, machine system input and zero point input state can be
confirmed with the 17-segment display.

The primary diagnosis has been improved by detailing the error details.

Up to 16 history items each for the error and warning information can be
held, so the details of the errors and warnings that have occurred can be
confirmed easily.
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1 PRODUCT OUTLINE
MELSEC-A

1.1.2 Purpose and applications of positioning control

"Positioning" refers to moving a moving body, such as a workpiece or tool (hereinafter,
generically called "workpiece") at a designated speed, and accurately stopping it at the
target position. The main application examples are shown below.

l Punch press (X, Y feed positioning)

Gear and ball screw 320mm

Y axis
servomotor

Press
punchi

Servo
amplifier N§

Servo

160mm

. 15m/min
=0 (2000r/min)

15m/min

ng (1875r/min)

* To punch insulation material or leather, etc.,
as the same shape at a high yield, positioning
is carried out with the X axis and Y axis
Servos.

* After positioning the table with the X axis
servo, the press head is positioned with the Y
axis servo, and is then punched with the
press.

* When the material type or shape changes, the
press head die is changed, and the positioning
pattern is changed.

(with brakes)

) Reductio
gears _/
Ball screw 3
(From AD75)

Position detector

Palletizer
Unloader control

amplifier
[}
B Palletizer
—=[Conveyor control] * Using the servo for one axis, the palletizer is
positioned at a high accuracy.
Servomotor

* The amount to lower the palletizer according to
the material thickness is saved.

ATC tool

Positioning S
Tool

pin
(12 pcs., 20 pcs.)
Rotation direction
for calling
PLC 11,12,1,20r3
MELSEC-A 12_L

g o-value g

7
Rotation direction
for calling 5, 6, 7, 8, 9 or 10

<No. of tools: 12>

Ox |s'92?=’02%
3\ Current o0, Current
(e) 17/ )
Oo 00
/ position “}3°° 0248
6 127110

Rotation direction
for calling
17t020,1to5

5

6 -— value
7 retrieval
position

Rotation direction
for calling 7 to 16

<No. of tools: 20>

* The ATC tool magazine for a compact
machining center is positioned.

* The relation of the magazine's current value
and target value is calculated, and positioning
is carried out with forward run or reverse run to
achieve the shortest access time.
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H Lifter (Storage of Braun tubes onto aging rack)

Loader/unloader

weight

Reduction |1 ~I/

Servomotor
(with brakes)

PLC MELSEC-A

Servo amplifier ™~

* During the aging process of Braun tubes,
storage onto the rack is carried out by
positioning with the servo.

* The up/down positioning of the lifter is carried
out with the 1-axis servo, and the horizontal
position of the aging rack is positioned with the
2-axis servo.

H Index table (High-accuracy indexing of angle)

PLC
MELSEC-A
Digital switch .gi

Servo
\ amplifier

etector
ervomotor

n o

* The index table is positioned at a high accuracy
using the 1-axis servo.

amplifier

Fix the grinding 1
ACZZOVI (stone, feed the ) 1
T) workpiece, and grind. )

60Hz

LC AOperation panel

SE a. Total feed d. Rough grind-
oga crd amount (mm) ing speed (mm/s)
b. Finishing e. Fine grinding
b Tle feed amount (mm) speed (mm/s)
Mc c. Compensation
A amount (mm)

S|

* The grinding of the workpiece's inner surface
is controlled with the servo and inverter.

* The rotation of the workpiece is controlled with
the 1-axis inverter, and the rotation of the
grinding stone is controlled with the 2-axis
inverter. The workpiece is fed and ground with
the 3-axis servo.
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1.1.3 Mechanism of positioning control

Positioning control using the AD75 is carried out with "pulse signals”. (The AD75 is a
module that generates pulses). In the positioning system using the AD75, various
software and devices are used for the following roles. The AD75 realizes complicated
positioning control when it reads in various signals, parameters and data and is
controlled with the PLC CPU.

Stores the created program.

The AD75 outputs the start signal and

it N ; ;
i Creates control order and i stop signal following the stored program. |
i conditions as a sequence | ;
program. i i AD75 errors, etc., are detected.

i i J
- / .

GPP function

software PLC CPU
package 4— e
_J L i Outputs signals such as the start i
| signal, stop signal, limit signal and i
* * i control changeover signal to the AD75. |
1 < — )
’—\AD75 External signal |{ Issues commands by |
oftrare e AD75 positioning I LI transmitting pulses. |
| “7 emmmmmmmsmmmmemmcccsmcccnnano e d
package e module e Manual pulse | /-
,\—) generator ’
|
Sets the parameters and AN \
positioning data for control. * * Stores the parameter and data. i
Outputs the start command for Outputs pulses to the servo according to the |
JOG operation, etc., during test instructions from the PLC CPU, AD75 software ;
operation with the test mode. package, external signals and manual pulse generator. |
Monitors th itioni ti Servo ) g
| onitors the positioning opera |on.‘ amplifier | 5

Receives pulse commands from AD75, and i
drives the motor.

Outputs the drive unit READY signal and
zero point signal to the AD75.

Motor .
' Carries out the actual work according to commands |
* i from the servo. i
Workpiece
1-6
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The principle of "position control" and "speed control" operation is shown below.

B Position control

The total No. of pulses required to move the designated distance is obtained in the
following manner.

Designated distance
Tota! Ng. of pulses i [ 9 ] y No. of pulses required
(rjquwe tc& rorlw_ove ~ | Movement amount of machine (load) for motor to rotate once
esignated distance side when motor rotates once

* The No. of pulses required for the motor to rotate once is the "encoder resolution”
described in the motor catalog specification list.

When this total No. of pulses is issued from the AD75 to the servo amplifier, control to
move the designated distance can be executed.

The machine side movement amount when one pulse is issued to the servo amplifier is
called the "movement amount per pulse”. This value is the min. value for the workpiece
to move, and is also the electrical positioning precision.

l Speed control

The above "total No. of pulses" is an element required for movement distance
control, but when carrying out positioning control or speed control, the speed must
also be controlled.

This "speed" is controlled by the "pulse frequency".

Pulse frequency This area is the total
[pps] No. of commanded
A pulses.
I A
Positioning | Servo _ | Servomotor
module ~| amplifier o
Detector
(Pulse
encoder)
- - -
Speed = Pulse frequency Feedback pulse ta | ftd O
Movement amount = No. of pulses ! !
Feedback pulses = i i
Pulses generated by detector 40'4=5< 12 ;540-4=
_ Movement amountt=2

Fig.1.1 Relationship between position control and speed control

POINT

The AD75 controls the position with the "total No. of pulses", and the speed with
the "pulse frequency".
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1.1.4 Outline design of positioning system

The outline of the positioning system operation and design, using the AD75, is shown

below.
Positioning
PLC CPU module AD75 Drive unit Servomotor
Forward run
pulse train Speed
U d
I > Devia- DIA oMM gervo o M
tion converter amplifier
Program Wi Set data Reverse run | | counter T
rite, pulse train
read, Ahhiy 3
etc. i
Interface
? PLG
Feedback pulse
[y Write, -
v read, etc.
- SW1IVD-AD75P-E
- SWOD5C-AD75P-E
- AD75TU

Fig.1.2 Outline of the operation of positioning system using AD75

1) The AD75 output is a pulse train.
When the pulse train is output, the pulses are cumulated with the deviation
counter. This pulse droop amount is changed into a DC analog voltage by the D/A
converter, and is used as the speed command.

2) Simultaneously with the start of motor rotation by the speed command from the
drive unit, feedback pulses proportional to the speed are generated by the pulse
encoder PLG, and the droop pulses in the deviation counter are subtracted.
The deviation counter maintains a set droop amount and the motor continues
rotating.

3) When the command pulse output from the AD75 is stopped, the droop pulses in
the deviation counter decreases, and the speed slows. When there are no more
droop pulses, the motor stops.

In other words, the motor rotation speed is proportional to the designated pulse
frequency, and the motor rotation angle is proportional to the No. of output
command pulses.

Thus, if the movement amount per pulse is specified, the motor can be fed to a
position proportional to the No. of pulses in the pulse train. The pulse frequency
will be the motor speed (feedrate).

4) As shown below, the pulse train is rough during motor acceleration, and is dense
at the full speed. During deceleration, the pulse train becomes rougher, and
finally the pulse reaches 0. The motor stops with a slight delay in respect to the
command pulse.

This time difference is required to ensure the stopping precision, and is called the
stop settling time.
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Servomotor
speed

Speed V Pulse droo
P . amount P Puise — /
distribution

-

Accel- Decel- Time t
eration eration
Sto

P
I~ W] oot sme

!

Pulse train Rough<—|—> Dense <—|—> Rough

Fig.1.3 AD75 output pulses

(PLG)

\

Pulse encoder

Servomotor

A : Movement amount per pulse (mm/pulse)
Vs : Command pulse frequency (pulse/s)
_ . Pulse encoder resolution (pulse/rev)
Workpiece : Worm gear lead (mm/rev)
Worm gear . .
D) DM : Deceleration ratio

v n
L
R

R Tabe — U — V : Movable section speed (mm/s)
} : N
K
€

: Motor speed (r/min)

Y7777777777777) : Position loop gain (1/s)

P

PO . Deviation counter droop pulse amount
PO : Zero point (pulse)

P : Address (pulse)

Fig.1.4 System using worm gears
(1) Movement amount per pulse

L
A= Rxn [mm/pulse]

(2) Command pulse frequency

_ Vv
Vs = — [pulse /s]

(3) Deviation counter droop pulse amount

€= % [pulse]
The movement amount per pulse is indicated with (1), and the [No. of output pulses] x
[movement amount per pulse] is the movement amount. The command pulse frequency is
calculated with (2) using the movable section speed and movement amount per pulse.
The relation of the command pulse frequency and deviation counter droop pulses is
shown in (3).

As the positioning command unit, (mm), (inch), (degree) or (pulse) can be selected
independently for the 1 to 3 axes of the AD75.

Thus, if the data such as the movement amount per pulse, acceleration/deceleration
time, positioning speed, and positioning address are set to match the positioning
command unit, the operation will be carried out within the AD75 for the target
positioning address. The pulse train will be output, and positioning will be executed.
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1.1.5 Communicating signals between AD75 and each module

The outline of the signal communication between the AD75 and PLC CPU, peripheral
device and drive unit, etc., is shown below.

AD75
PLC CPU
vib PLC READY signal Drive unit READY signal
AD75 READY signal o " Upper/lower limit signal
X0 = < f : External
Near-point dog signal signal
i Zero point signal
Y16, Y18, Y1A Forward run JOG start S|.gnal - -
Y17, Y19, Y1B Reverse run JOG start signal - Drive unit
Deviation counter clear
External Pulse train
interface
Positioning start signal Manual pulse generator A-phase
Y10,v11,y12 | Fosiioning or > P pulse g P13 Manual pulse
X7. X8 X9 Positioning complete signal Manual pulse generator B-phase| generator
Interface with -
BUSY signal PLC CPU Speed/position changeover signal
X4, X5, X6 | < ,
Start complete signal « Stopsignal External
X1, X2, X3 | - - __iExternal start signal signal
Axis stop signal *
Y13 Y14, YIC >
i Parameter write/read
XD, XE,XF |« M code ON signal - Amet _ -
Positioning data write/read
' TPositioning start information
__iwrite/read |
Zero point return operation
 i(test)
i B N Peripheral
Error detection signal Peripheral | _ 1JOG operation (test) !
XA XB,XC |« d e e : device
interface i Positioning operation (test)
Operation monitor
Data write/read

M AD75 < PLC CPU
The AD75 and PLC CPU communicate the following data via the base unit.

Direction
Communication

AD75 — PLC CPU PLC CPU — AD75

Signal related to commands such as PLC
READY signal, various start signals, stop
signals

Signal indicating AD75 state, such as AD75

1 *
Control signal READY signal, BUSY signal.

Parameter, positioning data, positioning Parameter, positioning data, positioning

Data (read/write) start information, monitor data, control data |start information, control data

* Refer to the section "3.4 Specifications of input/output signals with PLC CPU" for details.
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B AD75 <— Peripheral device
The AD75 and peripheral device communicate the following data via the peripheral
device connection connector.

Direction

S AD75 — Peripheral device Peripheral device — AD75
Communication

Parameter, positioning data, positioning [Parameter, positioning data, positioning

Data (read/write) start information start information

Zero point return control start command
Positioning control start command

Test operation - JOG operation start command

Manual pulse generator operation
enable/disable command

Operation monitor Monitor data -

M AD75 <— Drive unit
The AD75 and drive unit communicate the following data via the external device
connection connector.

Direction
Communication

AD75 — Drive unit Drive unit — AD75

Signals related to commands such as  |Signals indicating drive unit state such as

Control signal deviation counter clear signal drive unit READY signal

Pulse train Pulse train output -

H AD75 <— Manual pulse generator
The AD75 and manual pulse generator communicate the following data via the
external device connection connector.

Direction

S AD75 — Manual pulse generator Manual pulse generator — AD75
Communication

Manual pulse generator A-phase, manual
pulse generator B-phase

Pulse signal —

B AD75 <— External signal
The AD75 and external signal communicate the following data via the external
device connection connector.

Direction

T AD75 — External signal External signal — AD75
Communication

* Signals from detector such as near-point
dog signal, upper/lower limit signal, zero
point signal

* Control signals from external device such

as stop signal, external start signal,
speed/position changeover signal

Control signal -
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1.2 Flow of system operation
1.2.1 Flow of all processes

The positioning control processes, using the AD75, are shown below.

MELSEC-A

GPP function soft-
ware package

4)

Creation of sequence
program for operation

ADT75 software AD75 Servo, etc. PLC CPU
package
1 _ . - ,
Design Understand the functions and performance, and determine the positioning operation method
(system design)
Installation, wiring, single module test

3)

Setting of the:

- Parameters

- Positioning data

- Start block data

- Condition data

Preparation +
5)
(Writing of setting dataJ—> O
L ]
7) *
Monitoring with Connection confirmation j
test operation, +
and debugging
of setting data Test operation
Operation —p> Actual operation
10) Maintenance
Maintenance *
11) Disposal

Monitoring and
debugging of
operation
program

(Note)

When not using the
AD75 software
package, carry out
setting, monitoring
and debugging of
the data in 3) with
the GPP function
software package.
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The following work is carried out with the processes shown on the left page.

Details Reference
* Chapter 1
1) Understand the product functions and usage methods, the configuration devices ¢ Chapter 2
and specifications required for positioning control, and design the system. * Chapter 3
¢ Chapter 8 to Chapter 13
Install the AD75 onto the base unit, wire the AD75 and external connection devices
2) |(drive unit, etc.), and connect the AD75 and peripheral devices. Check that the e Chapter 4
AD75 operates correctly. (Single module test)
* Chapter 5
3) Using the AD75 software package, set the parameters, positioning data, start block (¢ Chapter 8 to Chapter 13
data and condition data required for the positioning control to be executed. « AD75 Software Package
Operating Manual
Using the GPP function software package, create the sequence program required |* Chapter 6
4) |for positioning operation. (When not using the AD75 software package, also create |« GPP Function Software
the sequence program for setting data.) Package Operating Manual
5) Write the parameters and positioning data, etc., created with the AD75 software * Chapter 7
package into the AD75. * AD75 Software Package
Operating Manual
Using the GPP function software package, write the created sequence program into|* Chapter 7
6) [the PLC CPU. (When not using the AD75 software package, also write in the ¢ GPP Function Software
sequence program for setting data.) Package Operating Manual
Carry out test operation and adjustments in the test mode to check the connection
7 with the AD75 and external connection device, and to confirm that the designated |» AD75 Software Package
positioning operation is executed correctly. (Debug the set "parameters" and Operating Manual
"positioning data", etc.)
Carry out test operation and adjustment to confirm that the designated positioning . .
8) |operation is executed correctly. (Debug the created sequence program. When not SPFl’(Funglon Stqftware |
using the AD75 software package, also debug the set data. ackage Dperafing Manua
* Chapter 5
* Chapter 14
9) Actually operate the positioning operation. At this time, monitor the operation state |« AD75 Software Package
as required. If an error or warning occurs, remedy. Operating Manual
* GPP Function Software
Package Operating Manual
10) |Service the AD75 as required. * Chapter 4
11) |Dispose of the AD75. * Chapter 4
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1.2.2 Outline of starting
The outline for starting each control is shown with the following flowchart.

* |t is assumed that each module is installed, and the required system configuration,
etc., has been prepared.

Flow of starting

Preparation )

® |nstallation and connection of module

® Setting of hardware

Main position-
ing control

Advanced posi-
tioning control

Zero point return
control

Manual control

Control
functions

-Position control
-Speed control
-Speed/position
changeover control,
-Other control

-Block start
-Condition start
‘Wait start
-Simultaneous start
-Stop

-Repetitive start

Positioning
parameters
Zero point return
parameters
Positioning
data
Positioning

start informatior)

Control data §§>

Start signal

-Machine zero point
return control

-High-speed zero
point return control

Control start gg;;%
Control end §§,§,;>-

-JOG operation

| -Manual pulse generator operation

Set the positioning parameters. ([ Pr.1 |to[Pr.44])

([Pras) o [Prss)

|

Set the zero point return parameters.

Set the positioning data.
((Da1]t[bas)

Set the positioning
start information.

(5219 pa15)

I

Set the positioning start No. ([Cd.11))

Set the positioning
starting point No.

(caz)

Set the JOG speed

([cda9)

Set the manual pulse
generator enable flag to "1".

([cd-22)

Set the manual pulse generator
1 pulse input magnification.

(€az3)

Input the start signal.

Method (1) Turn ON the AD75 start signal from the | | Turn the AD75 JOG | | Operate the
PLC CPU start signal ON from | | manual pulse
Method (2) Turn the AD75 external start signal ON the PLC CPU generator

v

Operation

Stop

- N N O E E N EEEEEEEEND NN NN NN NN N NN NN NN NNNNNNENNNNN NN NN/

=

J
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Setting method

[——1: Indicates the sequence program that must be created.

<AD75 software package>

Set with AD75 software package

* Set the parameter and data for executing this function,

and the auxiliary functions that need to be set beforehand.

<GPP function software package>

Create sequence program Write _/
for setting data —_— Write

* When set with the "AD75 software package",
this does not need to be created.

<GPP function software package>

> Create sequence program for I

executing main function

* Create sequence program for
outputting control signals, such
as start signal, to AD75.

) Write
Operation sequence program —>

<GPP function software package>

mmmmmmm========da -Clockdatasetting
- Speed change Create a sequence
> - Current value change | program for the
- Torque limit auxiliary functions.
[ - Restart, etc. - E E O EE W EEEEEE==
1-15
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1.2.3 Outline of stopping

Each control is stopped in the following cases.

)
)
3)

When each control is completed normally.
When the drive unit READY signal is turned OFF.
When the PLC READY signal is turned OFF (When "parameter error" or "watch

dog timer error" occurs in PLC CPU.)

(4)
(%)

When an error occurs.
When control is intentionally stopped (Stop signal from PLC CPU turned ON, stop

from peripheral device, etc.)

MELSEC-A

The outline for the stopping process in these cases is shown below. (Excluding (1) for
normal stopping.)

Stop process
) Zero point return
Axis control Manual control
Stop operation High _
Stop cause P | status after ) ~ [Main Advanced
p axis | stopping Machlnc_e t speed positioning |positioning | Jog Ma}nual
zero point (zero  |gontrol control _|pulse
(Md.35]) |return point ggﬁra generator
control return operation
control
Drive unit Each | Durin Immediate
Forced stop READY signal . 9 Immediate stop
OFE axis error stop
Hardware stroke _
Fatal stop limit upper/lower |Each | During Deceleration stop/sudden stop Deceleration
(Stop group 1) [limit error axis error (Select with ) stop
occurrence
Software stroke |Each
limit signal ON  |axis
Et?srgency PLC READY During Deceleration stop/sudden stop Deceleration
(Stop group 2) |S'9nal OFF All error (Select with ) stop
"Stop" input from |8Xes
peripheral device
Axis error
. detection (Error
St?)lsmvely safe |other than stop  |Each During
roup 1 or2 i
(Stop group 3) g p. ) axis error
Error in test
mode Deceleration stop/sudden stop Deceleration
"Stop signal" ON (Select with ) stop
from external When
Intentional stop|source Each | stopped
(Stop group 3) ["Axis stop signal" |axis | (While
ON from PLC waiting)
CPU
1-16
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1.2.4 Outline for restarting

When a stop cause has occurred during operation with position control causing the
axis to stop, positioning to the end point of the positioning data can be restarted from
the stopped position by using the "/ Cd.13 | Restart command".

B When "|Cd.13 | Restart command" is ON

(1) If the '[Md.35] Axis operation status" is stopped, positioning to the end point of
the positioning data will be restarted from the stopped position regardless of
the absolute method or incremental method.

(2) When '[Md.35] Axis operation status" is not stopped, the warning "restart not
possible" (warning code: 104) will be applied, and the restart command will be
ignored.

[Example for incremental method]
The restart operation when the axis 1 movement amount is 300, and the axis 2
movement amount is 600 is shown below.

Axis 1 Axis 1
A A

Stop position due to stop cause Stop position due to stop cause
Stop position

400 |~ —===-=~==-------—y Designated end 400 |- —m o5 |
Start point .-=7 |point position  pastart ! after restart
address g [ — |
______ - 200 ——————~ .
200 f - .~ Operation
100 |- l i
I
» AXis 2 (') » AXis 2

|
|
| I N
| 100 F--~ : during restart
| | | I
1 1 1 1
100 300 700 100 300 700

B Reference

If the positioning start signal [Y10 to Y12]/external start signal is turned ON while
the '{Md.35] Axis operation status" is waiting or stopped, positioning will be
restarted from the start of the positioning start data regardless of the absolute
method or incremental method.

(Same as normal positioning.)

[Example for incremental method]
The positioning start operation when the axis 1 movement amount is 300 and the
axis 2 movement amount is 600 is shown below.

Axis 1 Axis 1
4 Stop position due to stop cause
Stop position due to stop cause 500 |- ----sspooo o ; Sfttop ptosition
' after star
400 |-—--——---=—-----—Zw Designated  pggjtioning !
Start point -~~~ lend point
- | i start ,
address Pt ! position —_— ' .
200 F----- - | 200} ------ -5t ' Operation dur-
/'w: i o7 +ing positioning
100 - | : 100 1= : ' start
| | 1 > H | : : » H
00 300 700 > Axis 2 100 300 g00 > AXis 2
1-17
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Chapter 2

SYSTEM CONFIGURATION

In this chapter, the general image of the system configuration of the positioning control
using AD75, the configuration devices, applicable CPU module and the precautions of
configuring the system are explained.

Prepare the required configuration devices to match the positioning control system.

2.1 General iIMage Of SYSIEIM ...ttt ee e saee s 2-2

2.2 List of cONfiQuIration AEVICES.......cueeiuieiiieiiee e ste et et e e e e nnee s 2-4

2.3 APPLICADIE SYSIEIM.....ciiiii ettt b e b 2-5

2.4 Precautions for configuring SYStEM.........cccciiiiiriiie e aee s 2-6
2-1
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2.1 General image of system

Extension
cable

Extension
system

The general image of the system, including the AD75, PLC CPU and peripheral
devices is shown below.

(The Nos. in the illustration refer to the "No." in section "2.2 List of configuration
devices".

Main base unit *?

Positioning
module

CPU module** 1/0 module

|
Conversion cable
* Only when using
A1SD75PC1-S3
RS-422 cable
n RS-232 cable
Converter *3 /é >
REMARK

*1 Refer to section "2.3 Applicable system" for the CPU modules that can be used.
*2 Refer to the CPU module user's manual for the base units that can be used.
+3 Refer to the AD75 Software Package Operating manual.
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Drive
unit

1
1
1
1
1
Motor i
1
1
1
1
1

Manual pulse generator

=

Machine system input (switch)

- Near-point dog

- Limit switch

- External start signal

- Speed/position
changeover signal

- Stop signal

AD75TU

J

J

=

Peripheral
device AD75 software package

~

SW1IvD
-AD75P

il
=\
Y
\ SWOD5C
-AD75P

(Refer to the AD75 Software Package
Operating Manual for details.)

Personal
computer

]

R e
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The positioning system using the AD75 is configured of the following devices.

No. Part name Type Remarks
AD75P1-S3 | 75P;T7i-S3
AD75P2-S3 | 7 ” T_
o AD75P3-S3 No. of control axes
1 [|Positioning module A1SD75P1-S3
A1SD75P2-S3 -AD ....... Building block type
A1SD75P3-S3 - A1SD ... Compact building block type
5 |AD75 software [SWI1IVD-AD75P-E_|DOS/V personal computer software package __________________
package SWOD5C-AD75P-E |For details, refer to the GX Configurator-AP Operating Manual.
Prepared by user
3 |Personal computer DOS/V personal (Prep y ) . .
computer Refer to the AD75 Software Package Operating Manual for details.
4 |Teaching unit AD75TU Unit f_or setting, monitoring and testing the AD75 parameters and
positioning data.
) A1SD75-C01H . -
5 |Conversion cable Length 30cm |Cable for connecting RS-422 cable and A1SD75P;._ -S3.
A1SD75-CO1HA
Connection cable RS-232 cable for connecting AD75 with DOS/V personal computer, and
6 (converter) - RS-232/RS-422 converter. (Prepared by user)
Refer to the AD75 Software Package Operating Manual for details.
7 |Drive unit - (Prepared by user)
8 Manual pulse _ (Prepared by user)
generator Recommended: MR-HDPO1 (Mitsubishi Electric)
b AD75C20SH For MR-H ble f hd |
Connection cable Cable for connecting AD75 with drive unit, manual
9 (dedicated) AD75C20SJ2 For MR-J2/J25-A pulse generator or machine system input signal.
AD75C20SC For MR-C
. Cable for connecting AD75 with drive unit, manual pulse generator or
Connection cable . . ;
10 (prepared by user) - machine system input signal. (Prepared by user)
prep Y Refer to manual of connected device.
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2.3 Applicable system
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The CPU module and remote /O station applicable for the AD75 are shown below.

B CPU module
AD75 For A1SD75P1-
3 For AD75P1-S3/AD75P2-S3/AD75P3-S3 S3/A1SD75P2-
PLC CPU* S3/A1SD75P3-S3
* A0J2CPU * A2UCPU (-S1) * A1SCPU
* AOJ2HCPU * A3UCPU * A1SJCPU (-S3)
* AAUCPU * A2SCPU
* AICPU e A2ASCPU (-S1)
* A2CPU (-S1) e A73CPU (-S3)** | « A52GCPU
* A3CPU
* A81CPU e A1ISHCPU
* AINCPU * A52GCPU * A2SHCPU
* A2NCPU (-31) * A1SJHCPU
ACPU * ASNCPU e A1SCPU ¢ A2USHCPU-S1
* A1SJCPU-S3
* A3MCPU
* A3HCPU * A2SCPU
* A2ASCPU (-S1)
* A2ACPU (-S1)
* A3ACPU * AISHCPU
* A2SHCPU
* A1SJHCPU
* A2USHCPU-S1
* Q2ACPU (-S1) * Q3ACPU * Q2ASCPU (-S1)
* Q2ASHCPU (-S1
QnACPU ¢ Q2ASCPU (-S1)  * Q4ACPU ? wsy
e Q2ASHCPU (-S1)  * Q4ARCPU
02CPU-A
QCPU 802HCPU-A
(A mode) QO6HCPU-A

*1 Including PLC CPU with link function.
*2 When using the A73CPU(-S3), mount the AD75P1-S3, AD75P2-S3 or AD75P3-S3
on the extension base unit.

B Remote I/O station (MELSECNET/10, MELSECNET (Il), MELSECNET/B)

The AD75P1-S3/AD75P2-S3/AD75P3-S3 and A1SD75P1-S3/A1SD75P2-
S3/A1SD75P3-S3 positioning modules are applicable for the data link system
(MELSECNET (l1)/B) and network system (MELSECNET/10) remote 1/O station, with
the exception of AOJ2P25/R25 (remote I/O station).
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2.4 Precautions for configuring system

The following precautions apply when configuring the positioning system using the
AD75.

* Precautions for mounting base unit

* Precautions according to module version

* Precautions for using stepping motor

* Precautions for using 3-axis module

B Precautions for mounting base unit

The AD75 can be mounted in a random slot of the main base unit or extension
base unit. Note that the following precautions must be observed.

(1) When mounting the AD75 in an extension base unit that has no power supply,
take special care to the power capacity and the voltage drop.

(2) The AD75P1-S3/AD75P2-S3/AD75P3-S3 cannot be mounted into the final slot
at the 7th extension stage of the ASCPU.

(3) The AD75P1-S3/A1SD75P2-S3/A1SD75P3-S3 cannot be mounted into the
main base unit of the A73CPU(-S3).
Simultaneous start and interpolation operation with the axis controlled by the
A73(S3)CPU/A373CPU PCPU is not possible.

(4) When mounting onto the PLC CPU or base unit, refer to the User's Manual of
the PLC CPU being used.

POINT

One slot is required for mounting the AD75 onto the base unit. The No. of
input/output points occupied in respect to the PLC CPU is 32 points. When
assigning the I/O with the parameters, set as "special 32 points".

There is no limit to the No. of mounted modules as long as the total is within the
PLC CPU's No. of input/output points.

M Precautions according to module version

Some AD75 cannot be used depending on the module version. Refer to "Appendix
9.3 Comparison with old version A1SD75P1-S3/A1SD75P2-S3/A1SD75P3-S3,
AD75P1-S3/AD75P2-S3/AD75P3-S3" for details.
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M Precautions for using stepping motor

When configuring the positioning system using a stepping motor, the following
points must be observed. Refer to section "12.6.6 Stepping motor mode functions”
for details.

(1)

(@)

3)

(4)

Setting the stepping motor mode

(&) When using a stepping motor with the AD75, the stepping motor mode
must be set.
If the stepping motor mode is not set, the stepping motor cannot be
controlled correctly.

(b) When the stepping motor mode is set, there will be limits to the control
method and positioning address, etc.

Sharing of bias speed at starting

When using the stepping motor, by selecting the stepping motor mode and
setting the bias speed for starting, the motor rotation can be started smoothly.
S-pattern acceleration/deceleration use inhibited

S-pattern acceleration/deceleration is not possible when using the stepping
motor. The motor may step out if used.

Circular interpolation control inhibited

Circular interpolation control cannot be used when using the stepping motor.
An "Control method setting error" (error code: 524) will occur if used.

M Precautions for using 3-axis module

When configuring a positioning system using a 3-axis module (A1SD75P3-S3,
AD75P3-S3), the following precautions must be observed.

(1)

(2)

No. of FROM/TO commands executed in one scan
(Refer to section "6.1 Precautions for creating program" for details.)

The No. of FROM/TO commands (during 16-bit transmission), DFRO/DTO
commands (during 32-bit transmission) and special function module device
(UCN\GLJ) executed in one scan will be as follows.

¢ When carrying out circular interpolation control or S-pattern
acceleration/deceleration: 4 times/axis

* When CHG signal is simultaneously input for two axes with speed/position
changeover control: 4 times/axis

« Control other than the above: 10 times/axis

Execution of speed/position changeover control

If there is a timing at which the CHG signal is input simultaneously for 3 axes
with the speed/position changeover control, split the AD75. (Example: Split
into 1-axis and 2-axis.)

When using the stepping motor, this can cause step out.

Furthermore, machine vibration could occur because of the frequency
fluctuation.
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Chapter 3

SPECIFICATIONS AND FUNCTIONS

The various specifications of the AD75 are explained in this chapter.

The "General specifications”, "Performance specifications”, "List of functions",
"Specifications of input/output signals with PLC CPU", and the "Specifications of
input/output interfaces with external devices", etc., are described as information required
when designing the positioning system.

Confirm each specification before designing the positioning system.

3.1 General SPECIfICALIONS ......cueeiceieeeiee e sae e e s e e neeeeaee s 3-2
3.2 Performance SPeCIfiCatiONS ..........c.ooiuiiiiiiiiie et 3-3
3.3 LISt Of fUNCLIONS ...ttt 3-4
3.3.1  ADT75 cONtrol fUNCHONS. .....cueiiiiii e 34
3.3.2  AD75 Main fUNCHONS......cooriiriiiieeire e 3-6
3.3.3 AD75 auxiliary functions and common functions...........c.ccceveeiieniiennnin e 3-8
3.3.4 Combination of AD75 main functions and auxiliary functions....................... 3-10
3.4 Specifications of input/output signals with PLC CPU ..........cccoiiiiiiiiiiiie e, 3-12
3.4.1 List of input/output signals with PLC CPU ........ccccociiiiecve e 3-12
3.4.2 Details of input signals (AD75 — PLC CPU) ......coiiiiiiiiie e 3-13
3.4.3 Details of output signals (PLC CPU — AD75) .....cccoveviieriiieeeiie e e seee s 3-14
3.5 Specifications of input/output interfaces with external devices...........cccocoeeieiiiennnnen. 3-15
3.5.1 Electrical specifications of input/output signals...........ccccccvvvveerieenieevieennn, 3-15
3.5.2 Signal layout for external device connection CONNECtOr ............cceeveeeiueeennen. 3-17
3.5.3 List of input/output signal detailS ..........ccccceevieeriiricie e 3-18
3.5.4 Input/output interface internal CirCUIL ............cceeveeiiiiiiie e 3-20
3-1
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3.1 General specifications
The general specifications of the AD75 are given below.
Item Specifications
Working ambient temperature 0to55°C
Storage ambient temperature -20t0 75°C
Working ambient humidity 10 to 90% RH, with no dew condensation
Storage ambient humidity 10 to 90% RH, with no dew condensation
Frequency | Acceleration | Amplitude | No. of sweeps
For 10 to 57Hz - 0.075mm . :
JIS B 3502, |intermittent > 10 times each in
Vibration resistance IEC 611312 |vibration | 57 10 150Hz | ~ 9.8m/s - X, Y and 2
compliant dlrec_tlons
For 10 to 57Hz - 0.035mm  |(During 80
continuous i
vibration | 57 to 150Hz | 4.9m/s? - minutes)

JIS B 3502, IEC 61131-2 compliant (147m/sz, three times each in X, Y

Impact resistance o
P and Z directions)

Working atmosphere Must be no corrosive gases
Working altitude *3 2,000m or less
Installation place Within control panel
Overvoltage category *L Il or less

Degree of contamination *2 2 orless

*1 |ndicates to which power distribution section, from the public power distribution network to the in-plant machine
device, the device is assumed to be connected to.
Category Il applies to a device fed power from a fixed facility.
The withstand surge voltage level for a device with a rating up to 300V is 2500V.

*2 Exponential indicating the degree of conductive matter generated in the environment where device is used.
In the degree of contamination level 2, only non-conductive contaminants are generated. However, temporary
conductivity could occur due to rare condensation.

*~ Do not use or store the PLC in the environment where the pressure is higher than the atmospheric pressure at sea
level. Otherwise, malfunction may result. To use the PLC in high-pressure environment, contact your nearest
Mitsubishi representative.
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2-axis circular interpolation

Model A1SD75P1-S3 A1SD75P2-S3 A1SD75P3-S3
Item AD75P1-S3 AD75P2-S3 AD75P3-S3
No. of control axes 1 axis 2 axes 3 axes
. . 2-axis linear interpolation 2-axis linear interpolation
Interpolation function None

2-axis circular interpolation

Control method

PTP (Point To Point) control, path control (both linear and arc can be set), speed control,
speed/position changeover control

Control unit

mm, inch, degree, pulse

Positioning data

Set with peripheral device
Set with sequence program :

: 600 data (positioning data No. 1 to 600)/axis setting possible
100 data (positioning data No. 1 to 100)/axis setting possible

Backup Parameters and positioning data can be saved on flash ROM (battery-less).
Positioni PTP control : Incremental method/absolute method
ositioning " :
method Speed/position changeover : Incremental method
Path control :_Incremental method/absolute method
[For absolute method |
* -214748364.8 to 214748364.7 (Lm)/-13421772.8 to 13421772.7 (um)
* -21474.83648 to 21474.83647 (inch)/-1342.17728 to 1342.17727 (inch)
¢ 0to 359.99999 (degree)/0 to 359.99999 (degree)
* -2147483648 to 2147483647 (pulse)/-134217728 to 134217727 (pulse)
[For incremental method |
Positioning ® -214748364.8 to 214748364.7 (um)/-13421772.8 to 13421772.7 (1m)
range * * -21474.83648 to 21474.83647 (inch)/-1342.17728 to 1342.17727 (inch)
® -21474.83648 to 21474.83647 (degree)/-1342.17728 to 1342.17727 (degree)
 -2147483648 to 2147483647 (pulse)/-134217728 to 134217727 (pulse)
Positioning [For speed/position changeover control |
* 010 214748364.7 (um)/0 to 13421772.7 (1m)
* 0t0 21474.83647 (inch)/0 to 1342.17727 (inch)
* 0t0 21474.83647 (degree)/0 to 1342.17727 (degree)
* 0to 2147483647 (pulse)/0 to 134217727 (pulse)
0.01to 6000000.00 (mm/min)/0.01 to 375000.00 (mm/min)
Speed 0.001 to 600000.000 (inch/min)/0.001 to 37500.000 (inch/min)
command * [0.001 to 600000.000 (degree/min)/0.001 to 37500.000 (degree/min)
1 to 1000000 (pulse/s)/1 to 62500 (pulse/s) Note: Refer to Section "12.3.2 Electronic gear function” [3].
Acceleration/
deceleration |Automatic trapezoidal acceleration/deceleration, S-pattern acceleration/deceleration
process
Acceleration/  |Changeover between 1 to 65535 (ms)/1 to 8388608 (ms) possible
deceleration ime | Four patterns can be set each for acceleration time and deceleration time
Sudden stop Changeover between 1 to 65535 (ms)/1 to 8388608 (ms) possible (Same range as
deceleration ime |acceleration/deceleration time)

Connection connector

10136-3000VE (soldered type, accessory)

10136-6000EL (crimp type, optional)

Applicable wire size

For 10136-3000VE : AWG#24 to #30 (approx. 0.05 to 0.2 SQ)

For 10136-6000EL : AWG#28 (approx. 0.08 SQ)

Max. output pulse

When connected to differential driver : 400kpps
When connected to open collector . 200kpps

Max. connection distance
between servos

When connected to differential driver : 10m
When connected to open collector D 2m

Internal current
consumption (5VDC)

A1SD75P[]-S3: 0.7A or less, AD75P[_]-S3: 0.7A or less
(However, when the A1SD75P3-S3 or AD75P3-S3 is connected with the differential driver
method, the internal current consumption value is 0.78A.)

Number of flash ROM
write times

Maximum 100,000 times

Max. flash ROM writing
frequency

100,000 cycles

No. of occupied
input/output points

32 points (I/O assignment: special function module 32 points)

Outline dimensions (mm)

A1SD75P[]-S3:130(H) x 34.5(W) x 93.6(D), AD75P[]-S3:250(H) x 37.5(W) x 106(D),

Weight (kg)

A1SD75P[ ]-S3: 0.35, AD75P[ ]-S3: 0.45

* Indicates the standard mode/stepping motor mode.

3-3
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3.3 List of functions

3.3.1 AD75 control functions

The AD75 has several functions. In this manual, the AD75 functions are categorized
and explained as follows.

B Main functions

(1) Zero point return control

"Zero point return control" is a function that established the start point for
carrying out positioning control, and carries out positioning toward that start
point. This is used to return a workpiece, located at a position other than the
zero point when the power is turned ON or after positioning stop, to the zero
point. The "zero point return control" is preregistered in the AD75 as the
"Positioning start data No. 9001 (Machine zero point return)”, and "Positioning
start data No. 9002 (High-speed zero point return). (Refer to "Chapter 8 ZERO
POINT RETURN CONTROL".)

(2) Main positioning control

This control is carried out using the "Positioning data" stored in the AD75.
Basic control, such as position control and speed control, is executed by
setting the required items in this "positioning data" and starting that positioning
data. An "operation pattern" can be set in this "positioning data", and with this
whether to carry out control with continuous positioning data (ex.: positioning
data No. 1, No. 2, No. 3, ...) can be set. (Refer to "Chapter 9 MAIN
POSITIONING CONTROL".)

(3) Advanced positioning control

This control executes the "positioning data" stored in the AD75 using the
"positioning start information”. The following types of applied positioning
control can be carried out.

* Random blocks, handling several continuing positioning data items as
"blocks", can be executed in the designated order.

« "Condition judgment" can be added to position control and speed control.

* The positioning data having the same No. and set for multiple axes can be
started simultaneously. (Pulses are output simultaneously to multiple
Servos.)

* The designated positioning data can be executed repeatedly, etc.,
(Refer to "Chapter 10 ADVANCED POSITIONING CONTROL")

(4) Manual control

By inputting a signal into the AD75 from an external source, the AD75 will
output a random pulse train and carry out control. Use this manual control to
move the workpiece to a random position (JOG operation), and to finely adjust
the positioning (manual pulse generator operation), etc. (Refer to "Chapter 11
MANUAL CONTROL")

B Auxiliary functions
When executing the main functions, control compensation, limits and functions can
be added. (Refer to "Chapter 12 CONTROL AUXILIARY FUNCTIONS".)

Bl Common functions

Common control using the AD75 for "parameter initialization" or "backup of
execution data" can be carried out. (Refer to "Chapter 13 COMMON
FUNCTIONS")
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| Main functions _I I_Auxiliary functionsI—I

[ Zero point return control ]_ Control registered in AD75

(Functions characteristic to
machine zero point return)

@ Zero point return retry function

[Positioning start No.]

[9001] —— > @ Machine zero point return

Zero point shift function

+

[9002] ———————>» @ High-speed zero point return

<Functions that compensate
control>

k--l

;

H = EH EH H = HE 5H 5§ HE H 5 5 HE 5§ 5 B 5HE 5§ B B 5B 5B =B 5B =m == . .
@ Backlash compensation function

@®Electronic gear function
®Near pass mode function

[ Main positioning control ]_ Control using "Positioning data"

! ) (] . .
1 — <Control method> __ <Operation ' <Funct|0n_s t_hat Ilmlt control>
1 -1-axis linear control pattern> . @ Speed limit function
' Toe rearernonten s | @ naspenden ' 1 @Torque mitfuncion
1 | @ Position control—{  control positioning control ] @®Software stroke limit function
1 -2-axis fixed-dimension feed (positioning complete) 1 eHard ke limit f .
. @ Speed control control A . + . + ardware stroke limit function
-2-axis circular interpolation @ Continuous
1 control positioning control 1 <Functions that change
1 | @ Speed/position changeover control 1 control details>
! C lue ch @ Continuous path 1 @ Speed change function
1 | ®Omer convol " Girentsaue e ; peed change
1 . @ Override function
[ J @ Acceleration/deceleration
E I = B =H = =H == = = = = I = = = = = == = = =B =B =B = = = =

time change function
@ Torque change function

Control using "positioning data"
lAdvanced positioning control]. + "positioning start information”

<Other functions>

: @ Block start (Normal start) @ Step function
iti 1 . .
' @ Condition start . @ Skip function
Wai .
1 . :Siﬂlzg‘iws start 1 @M code output function
Main positionin [Positioning start ; ;
: lcontrg 9 + information] ®5top "y @ Teaching function
. @ Repeated start 1 @ Command in-position function
(FOR loop) 1 . .
@ Stepping motor mode function
1 @ Repeated start 1 PPIng . .
1 (FOR condition) . @ Acceleration/deceleration
1 1 process function
@ Indirectly specification
function
[ Manual control ]_ Control with signals input from external source
H I = = E EH = E E B E =B = = = =E N -I
[]
1 [Positioning start signal] — 1
1 JOG start signal ON ——————» @ JOG operation : +
I .
1 Pullse input frtom manual__> @ Manual pulse generator &
. pulse generator operation '
l----------------------------‘ E I I I I I == = = =N E .

Common functions I
| . I
1
1 @Parameter initialization function @ Execution data backup function @ LED display function @ Clock data function &

------------------------------------------J
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The outline of the main functions for positioning control with the AD75 are described
below. (Refer to "SECTION 2" for details on each function.)

. . . Reference
Main functions Details section
- g Machine zero point return control Me_chanlcally establishes t_h_e positioning start point with a near- 8.2
g < point dog or stopper. (Positioning start No.9001)
a8
g g . _ Positions to the zero point address (| Pr.47 |) stored in the
N ©|High-speed zero point return control  |AD75 with machine zero point return. 8.3
(Positioning start No.9002)
Linear control
(1-axis linear control) Positions with a linear path to the address set in the positioning 9.2.2
(2-axis linear interpolation  |data or the position designated with the movement amount. 9.2.3
control)
Fixed-dimension feed Positions the movement amount designated with the
Position control movement amount set in the positioning data.
(1-axis fixed-dimension feed |(With fixed-dimension feed control, the "Md.29| Current feed 9.2.4
control v o - . — = . .
control) value" is set to "0" when starting. With 2-axis fixed-dimension 9.25
(2-axis fixed-dimension feed |(feed control, the linear path will be fixed-dimension fed with
_ control) interpolation.
= 2-axis circular interpolation Positions with an arc pat_h to the a_ddress set in the positioning 926
Q data, or the position designated with the movement amount,
© control - . ) 9.2.7
= auxiliary point or center point.
S |speed control Continuously outputs_the pulse_s_co_rrespondlng to the 928
= command speed set in the positioning data.
o . . . i
o First, carries out speed control, and then carries out position
-% Speed/position changeover control  [control (positioning of designated movement amount) by 9.2.9
= turning the "speed/position changeover signal" ON.
Changes the Current feed value ((Md.29]) to the address set
in the positioning data.
The following two methods can be used.
Current value change (The machine feed value cannot be changed.) 9.2.10
8;23;' ¢ Current value change using positioning data
¢ Current value change using current value change start No.
(No. 9003)
JUMP command Unconditionally or conditionally jumps to designated positioning 9211

data No.
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Reference

Main functions Details -
section

With one start, executes the positioning data in a random block

Block start (Normal start) with the set order

10.3.2

Carries out condition judgment set in the "condition data" for
the designated positioning data, and then executes the "start

Condition start block data". 10.3.3
When the condition is established, the "start block data" is e

executed. When not established, that "start block data" is
ignored, and the next point's "start block data" is executed.

Carries out condition judgment set in the "condition data" for
the designated positioning data, and then executes the "start

Wait start block data’ 10.3.4
When the condition is established, the "start block data" is h

executed. When not established, stops the control until the
condition is established. (Waits.)

Simultaneously executes the positioning data having the No.
Simultaneous start for the axis designated with the "condition data". (Outputs 10.3.5
pulses at the same timing.)

Advanced positioning control

Stop Stops the positioning operation. 10.3.6

Repeats the program from the start block data set with the
Repeated start (FOR loop) "FOR loop" to the start block data set in "NEXT" for the 10.3.7
designated No. of times.

Repeats the program from the start block data set with the
Repeated start (FOR condition) "FOR condition" to the start block data set in "NEXT" until the 10.3.8
conditions set in the "condition data" are established.

Outputs a pulse to the drive unit while the JOG start signal is

‘_:,“ = JOG operation ON. 11.2
S g Outputs the pulses commanded with the manual pulse
= S|Manual pulse generator operation generator to the drive unit. (Carry out fine adjustment, etc., at 11.3

the pulse level.)

With the "main positioning control” ("advanced positioning control"), whether or not to
continuously execute the positioning data can be set with the "operation pattern”.
Outlines of the "operation patterns" are given below.

. . Reference
Operation pattern Details cection
When "independent positioning control" is set for the operation
Independent positioning control pattern of the started positioning data, only the designated
(positioning complete) positioning data will be executed, and then the positioning will
end.

When "continuous positioning control” is set for the operation
pattern of the started positioning data, after the designated
positioning data is executed, the program will stop once, and
then the next following positioning data will be executed.

Continuous positioning control 9.1.2

When "continuous path control" is set for the operation pattern
of the started positioning data, the designated positioning data
will be executed, and then without decelerating, the next
following positioning data will be executed.

Continuous path control
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3.3.3 AD75 auxiliary functions and common functions

B Auxiliary functions

The functions that assist positioning control using the AD75 are described below.
(Refer to "SECTION 2" for details on each function.)

Auxiliary function Details Refer(_ance
section
This function retries the machine zero point return with the
. upper/lower limit switches during machine zero point return.
) Zero point return retry ' - - ' .
Functions function This allows machine zero point return to be carried out even if 12.2.1
characteristic the axis is not returned to before the near-point dog with JOG
to machine operation, etc.
zero point After returning to the machine zero point, this function
return iti i i
Zero point shift function compensates the position by the designated distance from the 1222

machine zero point position and sets that position as the zero
point address.

This function compensates the mechanical backlash.
Feed pulses equivalent to the set backlash amount are output 12.3.1
each time the movement direction changes.

Backlash compensation
function

By setting the movement amount per pulse, this function can
freely change the machine movement amount per commanded
pulse.

When the movement amount per pulse is set, a flexible
positioning system that matches the machine system can be
structured.

Functions that
compensate  |Electronic gear function
control

12.3.2

This function suppresses the machine vibration when the
Near pass mode function [speed changes during continuous path control in the 12.3.3
interpolation control.

If the command speed exceeds " Pr.7_| Speed limit value"
Speed limit function during control, this function limits the commanded speed to 124.1
within the " Pr.7 | Speed limit value" setting range.

If the torque generated by the servomotor exceeds '[ Pr.18 |
Torque limit setting value" during control, this function limits the

Functions that generated torque to within the ' Pr.18 | Torque limit setting
limit control value" setting range.

Torque limit function *L 12.4.2

If a command outside of the upper/lower limit stroke limit

Software stroke limit setting range, set in the parameters, is issued, this function will 12.4.3

function not execute positioning for that command.
Hardyvare stroke limit This function carries out deceleratior_1 stop with t_he limit switch 12.4.4
function connected to the AD75 external device connection connector.
This function changes the speed during positioning.
Speed change function Set the new speed in the speed change buffer memory 1251

((Cd.16] New speed value), and change the speed with the
Speed change request ((Cd.17 ).

Functions that

This function changes the speed within a percentage of 1 to
change control

Override function 300% during positioning. This is executed using "|Cd.18 125.2

details Positioning operation speed override".
Acceleration/deceleration [This function changes the acceleration/deceleration time during 1253
time change function speed change. =
Torque change function This function changes the "torque limit value" during control. 1254

*1 To carry out "torque limit", the "D/A conversion module” and a "drive unit capable of the torque limit command with an
analog voltage" must be prepared.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



3 SPECIFICATIONS AND FUNCTIONS

MELSEC-A
- . . Reference
Auxiliary function Details ;
section
This function temporarily stops the operation to confirm the
. positioning operation during debugging, etc.

Step function The operation can be stopped at each "automatic deceleration" 126.1
or "positioning data".
This function stops (decelerates to a stop) the positioning being

Skip function executed when the skip signal is input, and carries out the next 12.6.2
positioning.
This function issues an auxiliary work (clamp or drill stop, tool

M code output function change, etc.) according to the code No. (0 to 32767) set for 12.6.3
each positioning data.
This function stores the address positioned with manual control

Teaching function into the positioning address having the designated positioning 12.6.4

Other functions data No. ( Cd.5 ).

At each automatic deceleration, this function calculates the
remaining distance for the AD75 to reach the positioning stop

Command in-position position, and when the value is less than the set value, sets the 1265

function "command in-position flag". e
When using another auxiliary work before ending the control,
use this function as a trigger for the auxiliary work.

fStepplng motor mode This function makes settings for using a stepping motor. 12.6.6

unction

Accelerahon/qleceleratlon This function adjusts the control acceleration/deceleration. 12.6.7

process function

Indirectly specification This function specifies indirectly and starts the positioning data 12.6.8

function No. e

Bl Common functions
The outline of the functions executed as necessary are described below.
(Refer to "SECTION 2" for details on each function.)
Common functions Details Refer(_ence
section

This function returns the "setting data" stored in the AD75 flash
ROM to the default values.

Parameter initialization function The following two methods can be used. 13.2
1) Method using sequence program

2) Method using AD75 software package

This functions stores the "setting data", currently being

. . executed, into the flash ROM.

Execution data backup function . 13.3
1) Method using sequence program

2) Method using AD75 software package

This function displays the AD75 operation state, signal state
and error details on the 17-segment LED on the front of the
LED display function main module. 134
The display details can be changed with the mode switch on
the front of the main module.

This function sets the PLC CPU clock data in the AD75. This

used for the various history data. 135

Clock data function
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With positioning control using the AD75, the main functions and auxiliary functions can
be combined and used as necessary. A list of the main function and auxiliary function

combinations is given below.

Main functions

Auxiliary functions

Combination with
operation pattern.*l

Functions characteristic
to machine zero point
return

Zero point return retry
function
Zero point shift function

] Machine zero point return control
Zero point return

O
O

control
High-speed zero point return control

1-axis linear control

O

2-axis linear
interpolation control

O

- 1-axis fixed-dimension
Position control|feed control

A\ (Continuous path control
cannot be set)

2-axis fixed-dimension
feed control
(interpolation)

A\ (Continuous path control
cannot be set)

Main positioning

2-axis circular
control

interpolation control

O

Speed control

A\ (Only independent positioning
control can be set)

Speed/position changeover control

A\ (Continuous path control
cannot be set)

Current value change

A\ (Continuous path control
cannot be set)

Other control
JUMP command

A (Independent positioning
control cannot be set)

JOG operation

X

Manual control
Manual pulse generator operation

©: Always combine, O: Combination possible, /\: Combination limited, : Combination not possible, —: Setting invalid

1 The operation pattern is one of the "positioning data" setting items.

*2 Disabled for a start of positioning start No. 9003.
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Functions that

Functions that limit Functions that change .
compensate . Other functions
control control details
control
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REMARK

* The "common functions" are functions executed as necessary. (These are not combined
with the control.)

* "Advanced positioning control" is a control used in combination with the "main positioning
control". For combinations with the auxiliary functions, refer to the combinations of the "main
positioning control" and auxiliary functions.

3-11
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3.4 Specifications of input/output signals with PLC CPU

3.4.1 List of input/output signals with PLC CPU

The AD75 uses 32 input points and 32 output points for exchanging data with the PLC
CPU.

The input/output signals for when the AD75 is mounted in slot No. 0 of the main base
unit are shown below.

Device X refers to the signals input from the AD75 to the PLC CPU, and device Y
refers to the signals output from the PLC CPU to the AD75.

Signal direction: AD75 — PLC CPU Signal direction: PLC CPU — AD75
Device No. Signal name Device No. Signhal name
X0 AD75 READY YO
X1 Axis 1
X2 Axis 2 |Start complete
X3 Axis 3
X4 Axis 1
X5 Axis 2 |BUSY
X6 Axis 3
X7 AX!S L I ! Use prohibited
X8 Axis 2  |Positioning complete
X9 Axis 3
XA Axis 1
XB Axis 2 |Error detection
XC Axis 3
XD Axis 1
XE Axis 2 |M code ON
XF Axis 3 YF
X10 Y10 Axis 1
Y1l Axis 2  |Positioning start
Y12 Axis 3
Vi3 AX?S 1 Axis stop
Y14 AXis 2
Y15 Use prohibited
Y16 Axis 1 |Forward run JOG start
-~ Y17 Axis 1 |Reverse run JOG start
L Use prohibited Y18 Axis 2 |Forward run JOG start
Y19 Axis 2 |Reverse run JOG start
Y1A Axis 3  |Forward run JOG start
Y1B Axis 3 |Reverse run JOG start
Y1C Axis 3 |Axis stop
Y1D PLC READY
Y1E Use prohibited
X1F Y1F
Important
[Y15], [Y1E], [Y1F], [YO to YF] and [X10 to X1F] are used by the system, and cannot be used
by the user.
If used, the operation of the AD75 will not be guaranteed.
Note that when the AD75 is mounted on the remote I/O station, [YD] to [YF] can be turned
OFF in the user program.
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3.4.2 Details of input signals (AD75 — PLC CPU)

The ON/OFF timing and conditions, etc., of the input signals are shown below.

Device Signal name Details
No.
X0 |AD75 READY  |OFF: READY * When the PLC READY signal [Y1D] turns from OFF to ON, the parameter setting
complete range is checked, and if there is no error, this signal turns OFF.
ON : Not . .
ready/WDT * When the PLC READY signal [Y1D] turns OFF, this signal turns ON.
error * When a WDT error occurs, this signal turns ON.
* This is used for the interlock with the sequence program, etc.
ON
PLC READY signal OFF
[Y1D]
AD75 READY complete ON
signal [XO] OFF
X1 |AXis 1|Start OFF: Starting * When the positioning start signal turns ON, and the AD75 starts the positioning
X2 |Axis 2|complete incomplete | process, this signal turns ON.
X3 |Axis 3 ON : Start (The start complete signal also turns ON during zero point return control.)
complete ON
Positioning start signal OFF
[Y10]
Start complete signal ON
X1 _orr Y4 X
X4 |AXis 11BUSY OFF: Not BUSY  |e This signal turns ON at the start of positioning, zero point return or JOG, and turns
X5 |Axis 2 ON : BUSY OFF after the '[ Da.8 ] Dwell time" has passed after positioning stop. (This signal
X6 |Axis 3 remains ON during positioning.) This signal turns OFF when stopped with step
operation.
® During manual pulse generator operation, this signal turns ON while the "|Cd.22
Manual pulse generator enable flag" is ON.
® This signal turns OFF at an error complete or stop.
X7 |AXis 1|Positioning [OFF: Positioning e This signal turns ON for the time set in " Pr.41 ] Positioning complete signal output
X8 |Axis 2[complete |nco_n_1p|¢_ete time" from the time that each positioning data No. positioning control is completed.
X9 |Axis 3 ON : Positioning (This does not turn ON when "[ Pr.41 | Positioning complete signal output time" is 0.)
complete * e : . . .
* |f positioning is started (including zero point return), JOG operation or manual pulse
generator operation start is executed while this signal is ON, the signal will turn OFF.
* This signal will not turn ON when speed control or positioning is canceled midway.
XA |Axis 1|Error OFF: No error o ) ) )
XB |Axis 2|detection |ON : Error d Tuls S|?1nal turns ON when an error listed in section 14.1 occurs, and turns OFF
xC  |Axis 3 occurrence | when the error is reset.
XD |Axis1IMcode  |OFF:NoMcode fe |nthe WITH mode, this signal tums ON when the positioning data is started, and in
XE |Axis 2[ON setting the AFTER mode, this signal turns ON when the positioning data positioning is
XF |Axis 3 ON : Mcodeset | completed.

This signal turns OFF with the "|Cd.14 | M code OFF request".

* When there is no M code designated (when ' Da.9 | M code" is 0), this signal will
remain OFF.

With using continuous path control for the positioning operation, the positioning will
continue even when this signal does not turn OFF. However, a warning will occur.
(Warning code: 503)

* When the PLC READY signal [Y1D] turns OFF, the M code ON signal will also turn
OFF.

* |f operation is started while the M code is ON, an error will occur. (Error code: 536)

Important

* AD75 positioning complete refers to when the output of pulses from AD75 is completed.
Thus, even if the AD75 positioning complete signal turns ON, the system may continue to

operate.
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3.4.3 Details of output signals (PLC CPU — AD75)

The ON/OFF timing and conditions, etc., of the output signals are shown below.

OFF
ON :PLC READY ON

Device Signal name Details
No.
Y10 |Axis 1|Positioning |OFF : No positioning (e Zero point return or positioning operation is started.
Y11l |Axis 2|start startrequest s The positioning start signal is valid at the rising edge, and carries
Y12 |Axis 3 ON : Positioning start | gyt starting.
requested * When the positioning start signal turns ON during BUSY, the
warning “start during operation” (warning code: 100) will occur.
Y13 [Axis 1|Axisstop  |OFF : No axis stop * When the axis stop signal turns ON, the zero point return control,
Y14 |Axis 2 request positioning control, JOG operation and manual pulse generator
Y1C |Axis 3 ON : Axis stop operation will stop.
requested * By turning the axis stop signal ON during positioning operation,
the positioning operation will be "stopped".

* Whether to decelerate or suddenly stop for each stop group can
be selected with ' Pr.38 | Stop group 1 sudden stop selection” to
"[ Pr.40 ] Stop group 3 sudden stop selection".

* During interpolation control of the positioning operation, if the axis
stop signal for either axis turns ON, both axes will decelerate and
stop.

Y15 Use prohibited
Y16 [Axis 1|Forward run |OFF : JOG not started [e When the JOG start signal is ON, JOG operation will be carried
Y17 |Axis 1{JOGstart |ON :JOG started out at the '[Cd.19] JOG speed". When the JOG start signal turns
Y18 |Axis 2 |Reverse run OFF, the system will decelerate and stop.
Y19 |Axis 2 [JOG start
Y1A |Axis 3|Forward run
Y1B |Axis 3 JOG start
Reverse run
JOG start
Forward run
JOG start
Reverse run
JOG start
Y1D PLC READY OFF : PLC READY (a) This signal notifies the AD75 that the PLC CPU is normal.

* This is turned ON/OFF with the sequence program.

* The PLC READY signal is turned ON during positioning
control, zero point return control, JOG operation and manual
pulse generator operation, except for in the peripheral device
test mode.

(b) When data (parameters, etc) are changed, the PLC READY

signal will turn OFF depending on the item. (Refer to Chapter 7.)

(c) The following processes are carried out when the PLC READY

signal turns from OFF to ON.

* The parameter setting range is checked.

* The AD75 READY complete signal [X0] turns OFF.

The following processes are carried out when the PLC READY

signal turns from ON to OFF.

In this case, the OFF time will be 100ms or more.

* The AD75 READY complete signal [X0] turns ON.

* The operating axis stops.

* The M code ON signal [XD to XF] for each axis turns OFF,
and "0" is stored in '[Md.32] Valid M code".

(e) When parameters or positioning data (No.1 to 100) are written

from the peripheral device or PLC CPU to the flash ROM, the
PLC READY signal will turn OFF.

d

~
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3.5 Specifications of input/output interfaces with external devices
3.5.1 Electrical specifications of input/output signals
B Input specifications
. Rated input Working ON OFF Input Response
Signal name . .
voltage/current | voltage range | voltage/current | voltage/current | resistance time
Drive unit READY
19.2to 17.5VDC or more/| 7VDC or less/
(READ_\_() _ 24VDC/5mA 26.4VDC 35mA or more | 1.7mA or less Approx. 4.7kQ2| 4ms or less
In-position signal
2.5VDC or more/ | 0.5VDC or less/
5VDC/5SmA |4.51t06.1VDC 2mA or more 0.5mA or less Approx. 0.5kQ [0.8ms or less
10VDC or more/ | 3VDC or less/
24VDC/7TmA |12 to 26.4VDC 3mA or more 0.2mA or less Approx. 3.5kQ [0.8ms or less

Zero point signal
(PGO)

.
3us or less —»

1ms or more
-« »

Manual pulse
generator B phase
(PULSE
GENERATOR B)

1) Pulse width

(Duty ratio 50%)

2) Phase difference

2ms or more
Manual pulse
generator A phase
(PULSE Lcl)?]riore
GENERATOR A) f
1ms or more

External start signal
(STRT)
Speed/position
changeover signal
(CHG)

A phase | | l When the A phase has advanced more than the
|—| B phase, the positioning address (current value)
B phase L increases.
| 0.5ms or more
Near-point dog signal
(DOG)
Stop signal (STOP)
Upper limit signal
(FLS)
Lower limit signal 19.2to 17.5VDC or more/| 7VDC or less/
(RLS) 24VDCISMA | 55 4yDC | 3.5mAormore | 1.7mAorless |APPrOX- 4.7k | 4ms or less
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Signal name

Rated load
voltage

Working load Max. load Max. voltage
current/rush
voltage range drop at ON
current

Leakage
current at OFF

Response time

« Differential driver/open collector equivalent to Am26LS31
* The CW/CCW type, PULSE/SIGN type and A phase/B phase type are selected with the AD75

and drive unit parameter ( Pr.5 | Pulse output mode).

selection for pulse output to drive unit " is as shown below.

* The relation of the pulse output with the '[_Pr.5_| Pulse output mode" and '[ Pr.24 | Logic

Pr.5 [ Pr.24 | | ogic selection for pulse output to drive unit
Pulse output Positive logic Negative logic
mode Forwardrun |  Reverse run Forwardrun |  Reverse run
CcwW I O L L L
CCcw
pulse output LT L
(CW/PULSE/A phase) PULSE _ _
) SIGN High Low Low High
Pulse sign
(CCWI/SIGN/B phase) Ad S T L
B B [y
When using the open collector, the rising edge/falling edge time and duty ratio will be as shown
below. *
ON )
OFF [0\
tr->i iﬂ— —~E Ev<—tf
| IsomaApoiny | [ [
5t0 24VDC |4.75to 30VDC | 200mA 10ms | 0.5VDC (TYP) [ 0.1mA or less -
or less
o 0.1A/point/ 2ms or less
Deviation counter 1VDC (TYP) .
clear (CLEAR) 510 24VvDC |[4.25to 30VDC O.4Alé(s);ns o |5 5D (MAX) 0.1mA or less (relstl)ig)nce

* Pulse rising edge/falling edge time in AD75 (unit tr, tf: ps Duty: %) ... When ambient temperature is room temperature

Load voltage (V) 26.4 4.75
Cable length (m) 1 3 1 3
Load | Pulse tr tf tr tf tr tf tr tf
current| speed | (rising | (falling Duty (rising | (falling Duty (rising | (falling Duty (rising | (falling Duty
(mA) | (kpps) | edge) | edge) edge) | edge) edge) edge) edge) edge)
_200 | 170 1 004 | 30 |t 204 | 006 | 27 | 063 | 004 | 43 | 108 | 004 | 38
2 | 100 | 300 | 008 | 33 | 349 | 007 | 29 | 064 | 006 | 47 | 128 | 004 | 42
10 3.20 0.07 48 6.80 0.08 46 0.64 0.04 49 1.30 0.06 49
_200 | 110 | 006 | 39 | 18 [ 007 | 33 | 026 | 004 | 48 | 092 | 004 | 46 _
5 (L1200 | 124 | 007 | 43 | 250 | 008 | 36 | 026 | 005 | 48 | 044 | 006 | 47 _
10 1.20 0.07 49 2.70 0.08 49 0.30 0.05 50 0.44 0.06 50
_ 200 | 042 | 007 | 46 | 072 | 008 | 43 | 022 | 006 | 47 | 022 | 006 | 49 _
20 | 100 | 040 | 007 | 48 | 074 | 011 | 47 | 024 | 008 | 50 | 024 | 006 | _ 50 _
10 0.40 0.07 50 0.79 0.08 50 0.24 0.06 50 0.24 0.06 50
_200 | 028 | 008 | 48 | 037 | 009 | 47 | 020 | o008 | 47 | 018 | 010 | S0 _
50 | 100 | 027 | 008 | 48 | 037 | 013 | 48 | 022 | 008 | 49 | 020 | 012 | 51 _
10 0.27 0.09 50 0.37 0.09 50 0.22 0.08 50 0.20 0.12 50
3-16
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3.5.2 Signal layout for external device connection connector
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The specifications of the connector section, which is the input/output interface for the
AD75 and external device, are shown below.
The signal layout for the AD75 external device connection connector (for one axis) is

shown.
(The signal layout for the external device connection connector is the same for axis 1
to axis 3.)
Pin layout Pin Signal name Signal direction Connect_ion
No. AD75 — external destination
A1SD75P1-S3/A1SD75P2- | 36 |Common COM - (External device)
S3/A1SD75P3-S3 35 [Common COM PN (External device)
(Main body side) 34 |Open
l 1
/ 29 |Open
b 118 28 [Manual pulse generator PULSER B- — Manual pulse
generator
27 |Manual pulse generator PULSER A- — Manual pulse
generator
26 [Common COM - Drive unit
s 25 |Zero point signal common PGO COM - Drive unit
24 (Zero point signal PGO (5V) — Drive unit
23 |Deviation counter clear common |CLEAR COM - Drive unit
22 |Pulse sign (differential driver —)  |PULSE R— — Drive unit
21 |Pulse output (differential driver =) |PULSE F— — Drive unit
19} 41 20 |Pulse sign common PULSE COM — Drive unit
\\/ (Open collector)
19 |Pulse output common PULSE COM PN Drive unit
(Open collector)
18 |Open
AD75P1-S3/AD75P2- 17 |Open
S3/AD75P3-S3 16 |External start signal * STRT — (External device)
(Main body side) 15 |Speed/position changeover signal |CHG - (External device)
14 |Stop signal STOP — (External device)
r\ 13 |Lower limit signal RLS — Limit switch
1 1o 12 |Upper limit signal FLS — Limit switch
11 |Near-point dog signal DOG — Near-point dog
10 |Manual pulse generator PULSE B+ — Manual pulse
generator
9 [Manual pulse generator PULSE A+ — Manual pulse
N generator
8 [In-position INPS — Drive unit
7 |Drive unit READY READY — Drive unit
6 |Zero point signal PGO (24V) — Drive unit
5 [Deviation counter clear CLEAR — Drive unit
18) {36 4 |Pulse sign (differential driver +) PULSE R+ — Drive unit
/ 3 [Pulse output (differential driver +) |PULSE F+ — Drive unit
I 2 |Pulse sign (Open collector) PULSE R — Drive unit
1 |Pulse output (Open collector) PULSE F — Drive unit

* The signal application follows "[ Pr.43 | External start function selection”.
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3.5.3 List of input/output signal details

The details of each AD75 external device connection connector (for 1 axis) signal are
shown below.

Signal name Pin No. Signal details
C 36 [¢ Common for near-point dog signal, upper/lower limit, stop signal,
ommon o > .
35 speed/position changeover signal, and external start signal.
¢ Input the pulse signal from the manual pulse generator A phase and B
phase.
Manual pulse generator ¢ If the A phase is advanced more than the B phase, the positioning
(B phase -) 28 address will increase at the rising edge and falling edge of each phase.
Manual pulse generator 27 |e If the B phase is advanced more than the A phase, the positioning
(A phase -) address will decrease at the rising edge and falling edge of each phase.
[When increased] [When decreased]
A phase A phase
Manual pulse generator
(B phase +) 10
Manual pulse generator 9 B phase B phase
(A phase +) i .
Positioning S Positioning L
address  tt1+1+1+1+1+1+1 address  -1-1-1-1-1-1-1-1
Common 26 |* Common for drive unit READY and in-position.
Deviation counter clear common 23 |* Common for deviation counter clear.
Zero point signal common 25 |» Common for zero point signal (+5V) and zero point signal (+24V).
¢ Input the zero point signal for machine zero point return.
Use the zero point signal of the pulse encoder or the like.
Zero point signal (+5V) 24 |e Use this signal when the zero point return method is the stopper method
Zero point signal (+24V) 6 and the machine zero point return complete is input from an external
source.
* The zero point is detected at the falling edge.
Pulse sign 22
Pulse output (differential driver —) 21 e Output the positioning pulses and pulse sign for the differential driver
Pulse sign 4 compatible drive unit.
Pulse output (differential driver +) 3
Pulse sign common
20
Pulse output common 19 _— .
(Open collector) ¢ Qutput Fhe po_sltlonlng pulses and pulse sign for the open collector
- compatible drive unit.
Pulse sign 2
Pulse output (Open collector) 1
¢ Use as the positioning start, speed change request and skip request
External start signal 16 input signal from an external source.
* Set which function to use the external start signal with in "{ Pr.43 |
External start function selection".
Speed/position changeover signal 15 |° Lr;?]l::c:re control changeover signal for the speed/position changeover
* Input when positioning is stopped.
) * When this signal turns ON, the AD75 will stop the positioning being
Stop signal 14 executed, and will turn the start signal OFF.
After that, even if this signal turns from ON for OFF, the system will not
start.
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Signal name

Pin No.

Signal details

* This signal is input from the limit switch installed at the stroke lower limit
position.

Lower limit signal 13 | Positioning will stop when this signal turns OFF.
* When zero point return retry function is valid, this will be the lower limit
for finding the near-point dog signal.
¢ This signal is input from the limit switch installed at the stroke upper limit
position.
Upper limit signal 12 |* Positioning will stop when this signal turns OFF.
* When zero point return retry function is valid, this will be the upper limit
for finding the near-point dog signal.
¢ Use this for detecting the near-point dog during machine zero point
N int d . | 11 return.
r-poin n . . -
ear-point dog signa * The near-point dog OFF — ON is detected at the rising edge.
¢ The near-point dog ON — OFF is detected at the falling edge.
In-position 8 [ Input the in-position signal from the drive unit.
* This signal turns ON when the drive unit is normal and the feed pulse
can be accepted.
* The AD75 checks the drive unit READY signal, and outputs the zero
point return request when not in the READY state.
Drive unit READY N When the drive unit is inoperable, such as if an error occurs in the drive
unit's control power, this signal will turn OFF.
¢ If this signal turns OFF during positioning, the system will stop. The
system will not start even if this signal is turned ON again.
* When this signal turns OFF, the zero point return complete signal will
also turn OFF.
¢ Output during machine zero point return. (Note that this signal is not
output during the count method 2).)
(Example) When carry out machine zero point return with stopper stop
method 2)
Speed
Zero point return speed Stopper
! Creep speed
E Time
Near-point dog
Deviation counter clear 5

Zero point signal

10ms

.

CLEAR

After feed pulse output stop

¢ The deviation counter clear is output for approx. 10ms.

* When the AD75 turns this signal ON, the drive unit uses this signal to
reset the droop pulse amount in the internal deviation counter.
(Note) The deviation counter clear is a signal output by the AD75 during
machine zero point return. It cannot be output randomly by the
user.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




3 SPECIFICATIONS AND FUNCTIONS

3.5.4 Input/output interface internal circuit
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The outline diagram of the internal circuit for the AD75 external device connection
interface is shown below.

Input/out- - Pin _— . Need for
External wiring Internal circuit Signal name S
put class No. wiring *1
_ Te—e
© Whem 11 IEA;' Near-point dog signal DOG A
/ upper limit LS
[ : ] -
oG — 12 [1(A:2K) Upper limit LS signal FLS O
o ower i 15
N o 5 13 [0 H Lower limit LS signal RLS O
oG (40 9
s 14 [ -l ¢‘-' Stop signal STOP A
- H— Speed/position
-0 o—— 15 IEAS' changeover signal CHG a
[ 1 - .
L o o— 16 IE;' External start signal STRT A
24VDC [ 35 |
| _| el Common COM O
L | _____ :
*)
By i 9 PULSER A+
Manual pulse generator
Input O A phase
5vDC__ 27 PULSER A-
VAN
) PULSER B+
_______ 10 Manual pulse generator
Manual pulse B phase
generator (_) p
(MR-HDPO1) PULSER B-
28
For MR-J2-0A . .
___________ o |7 AE:) Drive unit READY READY O
—L K
INP 8 In-position signal INPS A
E 26 Common COM O
COM
6
Ly Zero point signal PGO
24 A
LZR
B 25 Common PGO COM

*1: The meaning of “O” and “A” in the “need for wiring” column is as follows.

« O: Wiring is necessary in positioning.

¢ A: Perform wiring when necessary.
*2: The terminal connected to the common line may be either positive or negative.

3-20
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. i Need f
Input/out External wiring Pin Internal circuit Signal name .e‘.a Olr
put class No. wiring *
For MR-J2-(JA
NI 5 Deviation counter clear CLEAR
D_::;]COM MSZ A
\S/ZD 23 Common CLEAR COM
1 5 cw PULSE F
MS? i3] A phase
Output 2 s CCW PULSE R
=3 B phase
20 "y O SIGN | PULSE coM
PP L3 (+) - Cw PULSE F+
//% zl—G’ﬁZ .qé A phase
PG | 21 (-) % PULSE PULSE F-
NP} 4 (+) o ccw PULSE R+
//% Q-(:I’wiz £ B phase
__________ — NG |22 (=) &) SIGN PULSE R-

*1: The meaning of “O” and “A” in the “need for wiring” column is as follows.

» O: Wiring is necessary in positioning.

e /A\: Perform wiring when necessary.
*2: Select the open collector output or differential driver output according to the drive unit being used.
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Chapter 4

INSTALLATION, WIRING AND MAINTENANCE OF
THE PRODUCT

The installation, wiring and maintenance of the AD75 are explained in this chapter.

Important information such as precautions to prevent malfunctioning of the AD75,
accidents and injuries as well as the proper work methods are described.

Read this chapter thoroughly before starting installation, wiring or maintenance,
and always following the precautions.

4.1 Outline of installation, wiring and MaINtENANCE ...........cccoreiiiiiiiie e 4-2
4.1.1 Installation, wiring and maintenance proCedures ...........ccocoeereerieeerieeesieesnens 4-2
4.1.2 Names Of @aCh PAIT .....cccuiiiiiiii e 4-3
4.1.3  Handling PreCaULIONS ..........ocuii ittt sae e e e 4-5

B | 4151 == o o OO TSP PP R URPRPPRPPRPTPRON 4-7
4.2.1  Precautions for iNStallation ............c.cocevieiiiiiiinie e 4-7

e YV 4 oo [T 4-8
4.3.1  Precautions fOr WIKNQG .........ouee it 4-8
4.3.2  Wiring the external device connection CONNECOr PINS ........ccccoeeereeerieeriennns 4-13
4.3.3  Connecting the CONNECLON...........cooiiiiiiie et 4-17

4.4 Confirming the installation and WIrNQ .........cccooieieiieie e 4-18
4.4.1 Items to confirm when installation and wiring are completed........................ 4-18
4.4.2  SiNGle MOAUIE TEST ... oo 4-19

A5 MAINTENANCE ....oviiiiiiiee ittt b e bt s b e e bt e s be e s b e e sb e e s beesbeesbeenbeenbeenbeens 4-23
451 Precautions for MaiNtENANCE..........cccueiieiieeiee et 4-23
4.5.2  DiSpOSal INSIIUCLIONS ....ccuviiiiiiiiieesie ettt st b e sbe e sane e sane e 4-23
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4.1 Outline of installation, wiring and maintenance

4.1.1 Installation, wiring and maintenance procedures

Preparation

Installing the
module

Wiring the
module

Confirming the
installation and
wiring

Servicing the
module

MELSEC-A

The outline and procedures for AD75 installation, wiring and maintenance are shown
below.

STEP 1

Refer to
section 4.1

STEP 2

Refer to
section 4.2

STEP 3

Refer to
section 4.3

STEP 4

Refer to
section 4.3

STEP 5

Refer to
section 4.4

STEP 6

Understand the "Handling precautions” and

"Names of each part" of the module (AD75)

Install the module (AD75) on the base unit.

Wire the external device connection

connector pins, and assemble the connector.

Connect the cable to the module (AD75)

Carry out the single module test

Confirm the connection

Operation of the positioning system.

STEP 7

Refer to
section 4.5

STEP 8

Refer to
section 4.5

\

Carry out maintenance

v

Dispose of the AD75

* The cables used to connect the AD75 with the drive
unit, the AD75 with the machine system input (each
input/output signal), and the AD75 with the manual
pulse generator are manufactured by soldering each
signal wire onto the "external device connection
connector” enclosed with the AD75.

Wire and connect the manufactured cable to AD75
after reading the precautions for wiring.

* Confirm that the AD75 functions properly
with the single module test.

* Check the connection using the GX Configurator-AP.

* Carry out maintenance as necessary.

* When the AD75 is no longer necessary,
dispose of it with the specified methods.
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4.1.2 Names of each part

The names of each AD75 part are shown below.

For AD75P3-S3 For ALSD75P3-S3
Ab7sps {s3] éiflmspa-%
Caxo HREE
Lo 1
NN K <——7F— 1) 17-segment LED Ax

>

X
<
(@]
lw)
m

- (@)
AX1:] =
AX2 [ j«—F—— 2) Axis display LED M) ’O
AX3 1] RS-422
=N
MODE,
04—7 3) Mode switch U
—/ @
——  4) Module version label —— )
©)
o o
| &=
RS-422 N /
™ 5) Peripheral device connection /
connector
5 |5
O AX2  AX3
A1SD75P3-S3
¢
=
6) External device connection
AX1 connector (36-pin connector)
AX1: Axis 1
= AX2: Axis 2
o AX3: Axis 3
AX3 ~ AX2
O O
| |t=3
| |6=2
e} O
4-3
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No.

Name

Details

1

17-segment LED

Display the operating status (1)) of the target axis (2)) for that axis.
RUN : The LED corresponding to the operating axis flickers.

2)

Axis display LED (AX1 to 3)

TEST: The LEDs of all axes turn ON.
IDL :OFF
ERR : The LED corresponding to the axis in error flickers.

3)

Mode switch

"2) Axis display LED" will change.
[Display details]
Operation monitor 1 ————> Operation monitor 2

! !

Stepping motor mode Internal information 1
Input/output information n «—— Internal information 2

(Refer to section "13.4 LED display function" for details on the displayed
information.)

Each time this switch is pressed, the details displayed on "1) 17-segment LED" and

4)

Module version label

(Example)

A[B]
A
Indicates that software version is "B".

Indicates that hardware version is "A".

This label indicates the module's software version and hardware version.

5)

Peripheral device connection

connector

Connector for connecting with peripheral device.

6)

External device connection
connector

Connector for connecting drive unit, mechanical system input and manu
generator.

al pulse

Each AD75 interface is as shown below.

AD75P1-S3 AD75P2-S3 AD75P3-S3 A1SD75P1-S3 A1SD75P2-S3
o] =
— T~ MODE S MODE
O = O
RS-422 RS-422 RS-422 RS-422
= =
- —
_T‘ >T< G| ==l
= = 2 =| 7
o
AXL —
AX1 AX1 —
o
i
L=
(o)
AX2

]| — [

o1
o o
I
o) [ie

oK

t

oﬂ\

(

AISD75P1-53 A1SD75P2-53

A1SD75P3-S3

|

- ) )| 3

A1SD75P3-53

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



4 INSTALLATION, WIRING AND MAINTENANCE OF THE PRODUCT
MELSEC-A

4.1.3 Handling precautions

Handle the AD75 and cable while observing the following precautions.

(1) Handling precautions

/N\ CAUTION

¢ Use the PLC within the general specifications environment given in this manual.
Using the PLC outside the general specification range environment could lead to electric
shocks, fires, malfunctioning, product damage or deterioration.

¢ Do not directly touch the conductive section and electronic parts of the module.
Failure to observe this could lead to module malfunctioning or trouble.

¢ When not connecting a drive unit or peripheral device, always install a cover on the connector
section.
Failure to observe this could lead to malfunctioning.

o Make sure that foreign matter, such as cutting chips or wire scraps, do not enter the module.
Failure to observe this could lead to fires, trouble or malfunctioning.

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.
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(2) Other precautions

(@) Main body
¢ The main body case is made of plastic. Take care not to drop or apply
strong impacts onto the case.
¢ Do not remove the AD75 PCB from the case. Failure to observe this
could lead to faults.

(b) Cable
¢ Do not press on the cable with a sharp object.
¢ Do not twist the cable with force.
* Do not forcibly pull on the cable.
¢ Do not step on the cable.
¢ Do not place objects on the cable.
* Do not damage the cable sheath.

(c) Installation environment
Do not install the module in the following type of environment.

» Where the ambient temperature exceeds the 0 to 55°C range.

¢ Where the ambient humidity exceeds the 10 to 90%RH range.

¢ Where there is sudden temperature changes, or where dew condenses.

¢ Where there is corrosive gas or flammable gas.

* Where there are high levels of dust, conductive powder, such as iron
chips, oil mist, salt or organic solvents.

¢ Where the module will be subject to direct sunlight.

* Where there are strong electric fields or magnetic fields.

¢ Where vibration or impact could be directly applied onto the main body.
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4.2 Installation
4.2.1 Precautions for installation

The precautions for installing the AD75 are given below. Refer to this section as well
as section "4.1.3 Handling precautions” when carrying out the work.

(1) Precautions for installation

{> DANGER

o Always turn all phases of the power supply OFF externally before cleaning or tightening the
Screws.
Failure to turn all phases OFF could lead to electric shocks.

/\ CAUTION

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.

¢ Always turn all phases of the power supply OFF externally before installing or removing the
module.
Failure to turn all phases OFF could lead to module trouble or malfunctioning.

¢ Use the PLC within the general specifications environment given in this manual.
Using the PLC outside the general specification range environment could lead to electric
shocks, fires, malfunctioning, product damage or deterioration.

o Always securely insert the module latches at the bottom of the module into the fixing holes on
the base unit. (Always screw the AnS Series module onto the base unit with the specified
torque.) Improper mounting of the module could lead to malfunctioning, faults or dropping.

(2) Precautions for mounting
When mounting the AD75 onto the base unit (main base unit, extension base
unit), observe the following points.

has no power supply module.
When mounting on this type of unit, take the power capacity and extension
cable voltage drop into consideration.

(b) If the temperature in the panel could exceed 55°C, consider forcibly
ventilating in the PLC panel.
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4.3 Wiring
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The wiring precautions for the AD75 are described below. Be careful to observe the
following items together with the “Handling precautions” described in section 4.1.3.

4.3.1 Precautions for wiring

1)

)

3)

(4)

(5)

(6)

(7)

(8)

(9)

Perform wiring of the AD75 correctly while checking the terminal arrangement.
(For the terminal arrangement of the external device connection connector, refer
to section 3.5.2 “Signal layout of external device connection connector.”)

Solder or crimp the external device connection connector correctly.
An improperly soldered or crimped connector may cause malfunctions.

Be careful to avoid entry of chips, wiring dust and so on inside the AD75.
Otherwise fire, failure or malfunction may be caused.

Be sure to install a cover for the external device connection connector if no
external device is connected. Otherwise malfunction may be caused.

Connect the external device connection connector and peripheral device
connection connector with the connector of the AD75. Check that the connector
shaps. An improperly connected connector will cause poor continuity, possibly
causing erroneous inputs or outputs.

Do not pull the cable when removing the cable from the AD75 or drive unit. Hold
and pull the connector connected to the AD75 or drive unit. If the cable
connected to the AD75 or drive unit is pulled, a malfunction may be caused. As
well, the AD75, drive unit or cable may be broken.

Disconnect the external device connection connector when the system is
stopped.

If the external device connection connector is disconnected during operation of
the system, the system will be stopped.

Do not tie the AD75 cable with the main circuit cable, power cable, or a load
cable for other than the programmable logic controller or do not route the AD75
cable near them. Separate these by 100 mm as a measure. Otherwise noise,
surge or induction may cause a malfunction.

When routing the AD75 cable near a power cable at a distance smaller than 100
mm, use a shielded cable for a countermeasure against noise. Connect the
shielding wire of the shielded cable securely to the panel of the AD75.
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[Shielding wire processing example]

Ground a 2mm? or a thicker grounding wire
in the shortest path.
(Ground to the panel of the AD75 securely.)

Strip the sheath of the shielded cable.
Remove the shielding wires from the
shielded cable and solder them to the
grounding cable.

U

Wrap with insulating tape.
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(10) Route the cables connected to the AD75, in a duct, or fix them. If cables are not
routed in the duct or no fixing measures are taken to them, drifting or moving
cables, breakage of the AD75, drive unit or cable due to a carelessly pulled
cable, or malfunction caused by a poorly connected cable may be caused.

(11) To comply with EMC and low-voltage directives, use shielded cables and
AD75CK cable clamp (made by Mitsubishi Electric) to ground to the panel.

1) When using cable of within 2m for wiring
« Ground the shield part of the external device connection cable with
a cable clamp. (Ground the shield part at the point nearest to the
external device connection connector of the A1SD75.)
« Wire the external device connection cable with the drive unit and
external device at the shortest distance.

« Install the drive unit within the same enclosure.
External device connection connector

> |2 r
g3 a
2,04
5% g < Cable clamp
23 | ——
= *
/ External device connection cable (within 2m)
Drive unit

2) When using cable of more than 2m to within 10m for wiring
« Ground the shield part of the external device connection cable with
a cable clamp. (Ground the shield part at the point nearest to the
external device connection connector of the A1SD75.)
« Wire the external device connection cable with the drive unit and
external device at the shortest distance.
« Fit a ferrite core.

External device connection connector

> | D|w
25 5
@ o| © 3 Ferrite core
of o 2
e g m Cable clamp
l_i__*_/r/ / External device connection cable (more than 2m to within 10m)
Drive unit
3) Ferrite core, cable clamp model names
« Cable clamp
Model name: AD75CK (Mitsubishi Electric make)
« Ferrite core
Model name: ZCAT3035-1330 (TDK make ferrite core)
Cable length Product to be arranged Required quantity
1 axis 2 axes 3 axes
Within 2m AD75CK 1 1 1
- AD75CK 1 1 1
More than 2m to within 10m
ZCAT3035-1330 1 2 3

4-10

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



INSTALLATION, WIRING AND MAINTENANCE OF THE PRODUCT
MELSEC-A

4

4) Cable clamp fitting position and shielded cable grounding

method

Inside control panel

20 to 30cm

[How to ground shilded cable using AD75CK]

Shielded cable

Shielding wires - )
/\\ ;
2% 5B
Ve
& ~ //@ﬁ‘;@
-~ //\ “—Grounding terminal

29

,\ Grounding terminal installation screw (M4x8 screw)

Screw for mounting to control cabinet (M4 screw)

AD75CK can ground up to four shielded cables having about 7 mm or smaller outside
diameters. (For details, refer to AD75CK cable clamp operation manual <IB-68682>.)
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(Poor examples and improved examples are shown below.)

| Relay 7 \ Relay 7
Z 7
Drive Drive
/ unit unit ‘ Relay
Control ! |v v
panel
AD
‘ pLC ‘ AD
L
Inverter 7
@ Changed
‘ Relay z ‘ Relay 2
Z Z
/ ‘ Relay
Control 7
panel
AD
PLC 75
7\
Inverter . 72X
Drive Drive
unit unit

MELSEC-A

Wiring duct

Wiring duct

Short wiring with the AD75 and
drive unit placed in proximity,
and the connection cable and
other cables separated
(without passing through duct).
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4.3.2 Wiring the external device connection connector pins

The pins for the external device connection connector are wired in the following
manner.

..... Disassemble the connector section,

Q) [Disassembling the connector sectiorﬂ
and remove the connector.

2 ( Connecting the connector and wire] ----- Solder the wire onto the connector pin.

(3) [ Assembling the connector section J ----- Assemble the connector section.

(1) Disassembling the connector section
(@) Loosen and remove screw A.
(Take care not to lose the screw and nut.)
(b) Open the connector cover from the connector side.
(c) Remove the connector and cable fixture.

Connector
section
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(2) Connecting the connector and wire

* Refer to section "3.5 Specifications of input/output interfaces with external
devices" when connecting.

(@) Loosen the cable fixture screw B, pass the cable through, and
then tighten screw B.
(Screw B may be removed once, and then tightened after sandwiching the
cable.)
(Take care not to lose the screw and nut.)

Pass the cable through

Cable fixture

~——— Connector

(b) Solder the wire onto the connector.
Connector pin layout

Solder
[ =] b
=] S ﬂ_] l: 0
A1 [ Lok o |
—— P g |
=li= 73
= 5 g
=] =] 0 : ! ;
5T of |
=
e (R |

* The applicable size of the wire to be connected is "AWG#24 to #30
(approx. 0.05 to 0.2SQ)".
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(c) After connection, the state will be as shown below.
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(3) Assembling the connector section

() Fitthe soldered connector and cable fixture into the connector
cover.

* The cable fixture acts as a stopper to protect the signal wire connection
section when the cable is pulled on. If the cable is not sufficiently
tightened with the cable fixture, wind insulation tape around the cable so
that it can be sufficiently tightened and pressed down.

(b) Sandwich the parts with the connector cover, and tigthen
screw A.
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4.3.3 Connecting the connector

The AD75 is connected to the drive unit or peripheral device with the connector. Use
the following procedure to connect.

(1) Connecting

(@) Confirm that all phases of the AD75 main unit's power are shut
off externally.
* If not shut off, shut off all phases of the power externally.

(b) Confirm the module connector connection state and connector
shape, and match the engagement orientation.

(c) Press the connector straight into the module until a "click" is
heard.

(2) Removing
(@) Confirm that all phases of the AD75 main unit's power are shut
off externally.
* If not shut off, shut off all phases of the power externally.

(b) Press in the latches on both sides of the connector, and pull
the connector straight off.
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4.4 Confirming the installation and wiring
4.4.1 Iltems to confirm when installation and wiring are completed
Check the (1) and (2) points when completed with the AD75 installation and wiring.

(1) Does the AD75 operate correctly? ... "Single module test"
With the "single module test", correct operation of the AD75 is confirmed by the
LED displays on the AD75. (Change the mode switch following the procedures
given in section "4.4.2 Single module test", and confirm the details displayed on
each mode LED.)

Check that there are no faults in the AD75 with the single module test.

(2) Is the module correctly wired? ... "Connection confirmation”
With "connection confirmation", the following three points are confirmed using the
GX Configurator-AP's connection confirmation function. (The GX Configurator-AP
is required for this "connection confirmation™.)

¢ Are the AD75 and servo amplifier correctly connected?
 Are the servo amplifier and servomotor correctly connected?
* Are the AD75 and external device (input/output signal) correctly connected?

With this "connection confirmation”, "whether the direction that the AD75
recognizes as forward run matches the address increment direction in the actual
positioning work", and "whether the AD75 recognizes the external input/output
signals such as the near-point dog signal and stop signal" can be checked.

In this manual (1) "Single module test" is explained. Refer to the GX
Configurator-AP Operating Manual for details on (2) "Connection confirmation".

Important

If the AD75 is faulty, or when the required signals such as the near-point dog signal and stop signal are
not recognized, unexpected accidents such as "not decelerating at the near-point dog during machine
zero point return and colliding with the stopper”, or "not being able to stop with the stop signal" may
occur.

The "single module test" and "connection confirmation" must be carried out not only when structuring
the positioning system, but also when the system has been changed with module replacement or
rewiring, etc.
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4.4.2 Single module test

Whether the AD75 is operating correctly is confirmed with the LED displays on the
AD75 main body.
The "single module test" methods are described below.

The "single module test" can be carried out when there is no sequence program stored
in the PLC CPU, when there is no data stored in the AD75, and when the AD75 is
running.

Carry this test out after connecting the AD75, drive unit, motor and external devices.
The "mode switch", "17-segment LED" and "axis display LED" used in the explanation
refer to the AD75 switches and LEDs.

(Step 1) Turning ON the power

1) Stop the PLC CPU.
(When the AD75 is mounted on the remote station, stop the master station.)

2) Turn ON for the PLC CPU (when the AD75 is mounted on the remote
station, the mounted station and master station), and the power for the drive
unit and motor connected to the AD75.

3) The AD75 OS type [same displays as (Step 4)] will appear on the 17-
segment LED for one second.

4) After one second passes, the state will shift to the operation monitor 1
described in (Step 2).

(Step 2) Operation monitor 1

1) Depending on the AD75 state, one of the following will appear on the 17-
segment LED and axis display LED.
Confirm that the display matches the AD75 state.

AD75 state 17'35?5“ ent Each axis' axis display LED (AX1 to 3)
Running RUN T_he LED corresponding to the operating axis
flickers.
In test mode TEST The LEDs of all axes turn ON.
Idle IDL OFF
Efror occurrence ERR ;Il'ir;iel_rED corresponding to the axis in error

2) When the mode switch is pressed, the state will shift to the operation
monitor 2 described in (Step 3).
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1) The axis display LED for each axis will turn ON sequentially at an approx.

0.5 second interval.

One of the following states will appear on the 17-segment LED to indicate
the state of the axis for which the axis display LED is ON.
Confirm that the display matches each axis state.

Axis state

17-segment
LED

Remarks

¢ State when power is turned

Idle IDL ON/operation has ended.
¢ State when positioning

Stopped STOP operation is temporarily

stopped.

In JOG operation JOG

In manual pulse generator operation MANP

In zero point return OPR

In position control POSI -

In speed control VELO

In speed control for speed/position changeover control V-P

In position control for speed/position changeover control V-P

waing
* The error code appears in ***,

Error occurrence * Ex*

Refer to Chapter 14 for details
on the errors.

POINT

* When the PLC READY signal [Y1D] is ON, even if a parameter error occurs,
the error code will not appear on the 17-segment LED.
If the error code is not displayed on the 17-segment LED, check the error code
with the peripheral device or AD75 error code storage buffer memory.

Axis error No., |Md.34| Axis warning No.)

2) When the mode switch is pressed, the state will shift to the internal
information 1 monitor state described in (Step 4).

(Step 4) Internal information 1 monitor

1) The AD75 OS type ("S003") will appear on the 17-segment LED for

reference.

2) The axis display LED for each axis will turn OFF.
3) When the mode switch is pressed, the state will shift to the internal
information 2 monitor state described in (Step 5).
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(Step 5) Internal information 2 monitor

1) The AD75 OS version will appear on the 17-segment LED for reference.
[V000]

T— Version

2) The axis display LED for each axis will turn OFF.
3) When the mode switch is pressed, the state will shift to the input/output
information n monitor state described in (Step 6).

(Step 6) Input/output information n monitor

1) Each time the mode switch is pressed, the following input/output signal
names will sequentially appear on the 17-segment LED.

2) The signal state of each axis displayed on the 17-segment LED is displayed
with the axis display LED for each axis.
Confirm that the display matches each signal state.

* When signal is ON ........ccceveenen. Axis display LED turns ON
* When signal is OFF.........ccccccc...... Axis display LED turns OFF
17-segment LED Target input/output signal name Remarks
SVON Drive unit READY signal
Z-ON Zero point signal
P Changes sequentially

ULMT u limit |

pper |m| s!gna with each press of the
LLMT Lower limit signal mode switch.

V-P Speed/position changeover signal

DOG Near-point dog signal

3) When the mode switch is pressed, the state will shift to the stepping motor
mode monitor state described in (Step 7).

(Step 7) Stepping motor mode monitor

1) "STMM" will appear on the 17-segment LED.

2) The axis display LED corresponding to the axis set to the stepping motor
mode will turn ON.

(Step 8) Shifting to operation monitor 1, and ending the operation
monitor

1) When the mode switch is pressed, the state will return to the operation
monitor 1 (Step 2).
Each time the mode switch is then pressed, the operation monitors between
(Step 2) and (Step 7) will be repeated.

2) To end the operation monitor, enter the monitor state between (Step 2) and
(Step 7) required by the user.
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POINT

(1) The operation monitor described in this section is a function that allows the
ADT75 state, control state of each axis and state of the input/output signals to be
confirmed. This monitor can be operated at any time.

(2) If the AD75 is not operating correctly, use the operation monitors as necessatry.

(3) As another display on the above 17-segment LED, if a watch dog timer error
occurs in the AD75, "FALT" will appear.

If a watch dog timer error occurs in the AD75, the PLC CPU must be reset.

If the watch dog timer error still occurs in the AD75 even after resetting the PLC
CPU, the AD75 module must be replaced.

Contact your nearest dealer or sales office.
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4.5 Maintenance
4.5.1 Precautions for maintenance

The precautions for servicing the AD75 are given below. Refer to this section as well
as section "4.1.3 Handling precautions” when carrying out the work.

{> DANGER

o Always turn all phases of the power supply OFF externally before cleaning or tightening the
Screws.
Failure to turn all phases OFF could lead to electric shocks.

/\ CAUTION

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.

¢ Always turn all phases of the power supply OFF externally before installing or removing the
module.
Failure to turn all phases OFF could lead to module trouble or malfunctioning.

4.5.2 Disposal instructions

/\ CAUTION

¢ When disposing of the product, handle it as industrial waste.
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MEMO
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Chapter 5

DATA USED FOR POSITIONIG CONTROL

The parameters and data used to carry out positioning control with the AD75 are explained
in this chapter.

With the positioning system using the AD75, the various parameters and data explained
in this chapter are used for control. The parameters and data include parameters set
according to the device configuration, such as the system configuration, and parameters
and data set according to each control. Read this section thoroughly and make settings
according to each control or application.

* Refer to "SECTION 2" for details on each control.

T A 1Y/ 0T T30 o - L = PSR 5-2
5.1.1 Parameters and data required for CONtrol...........ccccccvvvevrvieeiiiee s 5-2
5.1.2  Setting items for positioning parameters. ... ieriiiiiie e 5-4
5.1.3  Setting items for zero point return parameters ........ccoccceieveieeereeenie e 5-6
5.1.4  Setting items for positioning data .........cccceeieiiiieiiii e 5-7
5.1.5 Setting items for start blIock data...........ccceeiiiiiiiiiii e 5-9
5.1.6  Setting items for condition data...........ccoceeriiiiiiiii 5-10
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5.4 List Of Start DIOCK data .........coceiiiiiiiie e 5-71
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5.1 Types of data
5.1.1 Parameters and data required for control

The parameters and data required to carry out control with the AD75 include the
"setting data”, "monitor data" and "control data" shown below.

(Data set beforehand according to the machine and application, and stored in the flash ROM.)

— Positioning I Basic parameters 1 | . . .
parameters Set according to the machine and applicable
Pr.1 |to|Pr58 ; motor when system is started up.
([Pr.1]to[Pr.58]) ([P o[Prad) —{ Basic parameters 2 | Yy p
Note)
If the setting of the basic parameters 1 is incorrect, the rotation direction
may be reversed, or no operation may take place.
_{ Detailed parameters 1 | Set according to the system configuration when
_{ Detailed parameters 2 | the system is started up.
Note)
Detailed parameters 2 are data items for using the AD75 functions to the fullest.
Set as required.
Zero point
L] gztf;,?]eters Zero point return basic parameters | Set the values required for carrying
Zero point return detailed parameters | | ©Ut Z&ro point return control.
(Pt o[Frss) P P |

4[ Positioning data ]—{ Positioning data | } Set the data for "main positioning control".

([Da.1]to[Da.o)
«[ Positioning start ]7—{ Start block data | } Set the start block data for "advanced positioning control".

information (P10 0[pat3)

(Patdopatd) — y -

—{ Condition data | Set the condition data for "advanced positioning control”.
(Da1q0patd)
Memo data | Set the cor_1d|}|0n judgment \_/alut_es for the c"ondltlon
data used in "advanced positioning control".

Indirectly specification data| } Sett w'\fllen indirectly specificating the positioning
ata No. .

¢ The data is set with the sequence program or peripheral device.
In this chapter, the method using the peripheral device will be explained.
(Refer to "Point" on the next page.)

¢ The basic parameters 1, deteailed parameters 1, and zero point return parameters become valid
when the PLC READY signal [Y1D] turns from OFF to ON. Note, however, that the only valid
value of the "[Pr.5] Pulse output mode" is the value at the moment when the PLC READY signal
[Y1D] turns from OFF to ON for the first time after the power is switched ON or the PLC CPU
is reset. Once the PLC READY signal [Y1D] has been turned ON, the value will not be reset
even if another value is set to the parameter and the PLC READY signal [Y1D] is turned from
OFF to ON.

¢ The basic parameters 2 and detailed parameters 2 become valid immediately when they are
written to the buffer memory, regardless of the state of the PLC READY signal [Y1D].

¢ Even when the PLC READY signal [Y1D] is ON, the values or contents of the following can
be changed: basic parameters 2, detailed parameters 2, positioning data, and positioning
start information.
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Ylelglite]eEIEM  (Data that indicates the control state. Stored in the buffer memory, and monitors as necessary.)
to[wd 58]

_[ System monitor data ] } Monitors the AD75 specifications, such as the module name and OS type,

and the operation history.
(1] o[ 28)

_[ Axis monitor data ] } Monitors the data related to the operating axis, such as the current position

and speed.
(Ma25Jofua se)

¢ The data is monitored with the sequence program or peripheral device. In this chapter,
the method using the peripheral device will be explained.

SeLliClICEIEY  (Data for user to control positioning system.)  [cd.1]to[cd.35]

—[ System control data ] } Sets the clock data in the module, and reads/writes the "positioning data".

(cai]o[cam)

_[ Axis control data ] } Makes settings related to the operation, and controls the speed change during

operation, and stops/restarts the operation.
(ca1o[cazs)

¢ Control using the control data is carried out with the sequence program.

POINT

(1) The "setting data" is created for each axis.

(2) The "setting data" parameters have determined default values, and are set to
the default values before shipment from the factory. (Parameters related to
axes that are not used are left at the default value.)

(3) The "setting data" can be initialized with the AD75 software package or the
sequence program.

(4) Itis recommended to set the "setting data" with the AD75 software package.
When executed with the sequence program, many sequence programs and
devices must be used. This will not only complicate the program, but will also
increase the scan time.
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5.1.2 Setting items for positioning parameters

The setting items for the "positioning parameters" are shown below. The "positioning
parameters" are commonly set for each axis for all control using the AD75.

Refer to "SECTION 2" for details on each control, and section "5.2 List of parameters"
for details on each setting item.

Main positioning control Manual
Control P 9 control
Position control Other control c
E 5 8
El_ _|8 8§ - g © 2
8 |g g g 2 S S| § g 3
5 B 5 2 -
S |8 SlE E s| - |s§| | 5|®% | | E
B |osclZ3 8| 2 (22| 8| |8 | 2| =
Z |g8s 8@3@ 36| € Q0| B E |3 IS =
£ |EERB|ZERE|58| 8 |83 2| 8 | 25| & S
“a9ls8%8l oo 38| & 2| & B
= '%'QQ'QU%Q'QQ T332 o BEE 8 £
Positioning parameter 5 Fc|coas|sg| |88 5 38 o
9P S |SAE|SSA8|JE| & |66 3| R |28 8| &
. Pr.1| [Unit setting © ©) © A © © © © © © -
& [ [Pr2] |No. of pulses per rotation (Ap) © © © ©]©]©]1]0©|06]0]06
_Z,‘% Pr.3] [Movement amount per rotation (Al)| © © © o|lo|lo|lo|o]| o | o |1232
§ €| |Pr.4| |Unit magnification (Am) © © © © © © © © © ©
Pr.5| [Pulse output mode © © © © © © © © © © -
Pr.6| |Rotation direction setting © © © © © © © © © © —
& « | LPr.7] |Speed limit value © © © © © © © © - © |12.4.1*
s ¢ | [Pr8] |Acceleration time O © © © © |l © | ©]| 6|6 - © 12.6.7+
-z’g Pr.9| |Deceleration time 0 © © © © © © © © - © -
o Pr.10] [Bias speed at start ©) ©) ©) - @) O - - - ©) 12.6.6%
Pr.11| |Stepping motor mode selection O O O % Ol O - ol e) o
Pr.12| [Backlash compensation amount O O O O O O - - O O ]12.3.1*
Software stroke limit upper limit
Pr.1. - O O O O - -
vallo O o|o
Software stroke limit lower limit
Pr.14 - O O O O - -
value O O © 12.4.3*
[Pr.15] [Software stroke limit selection - O O O O O - - O 10
. Soft_ware stroke limit valid/invalid _ _ _ _ _ _ O o o o
» setting
£ |[Pr.17] |Command in-position width - ©) O O - O - - - - [12.6.5*
£ |[Pr.18]|Torque limit setting value A O O O O O - - A A [12.4.2F
g Pr.19| |M code ON signal output timing - O O O O O - - - - |12.6.3*
8 [[Pr.20]|Speed changeover mode - ©) O O - @) — — ~ ~ -
= Interpolation speed designation ~
a method ~ © A -
Current feed value during speed _ _ _ _ O O _ _ _ _ _
control
[ Pr.23] [Manual pulse generator selection | — - - - - - - - © - -
Logic selection for pulse output to p ‘ p p p
P24} | ine drive unit © © © ©oloe oo | o] oo -
Size selection for ~ _ _ _
- - o) -
acceleration/deceleration time

: Always set

. Set as required ("—" when not set)

. Setting not possible

: Setting limited

— : Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

* : Section to be referred to

> x0O0
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. T Manual
Control Main positioning control control
Paosition control Other control -
I 5 g
= _|&§ § _ g < 2
S8 218 8| ¢ 2| 5|, |2 2
Els 52 £ | 8| -|<5| 5| 8|8 || &
S - T © S |8o©° ) £ © o =
Sls85|lccse|38| E |B5| 2 9 = %
=[S 88|28l oL c 29 < £ = o =
SlEcB|xExE| 58| 8 |88 Z 8 25| g
==3|= 9¥ Q o ° = O e T = O
Slegsa|lgSeslea| 8 |82 ¢ BEE 8 £
Positioning parameter sledc|sese|sge| & |8s8| 5 g g T
9P QEAESBIZ|IE| & |65 3| 3 |28 8| &
Pr.26 | |Acceleration time 1 ©) O O ©) @) @) - - - ©)
Pr.27||Acceleration time 2 O O @) O O ®) - - - @)
Pr.28 | [Acceleration time 3 O ©) O O O O - - - ©) 12.6.7+
Pr.29 | [Deceleration time 1 O O @) ®) @) @) - - - O e
Pr.30| |Deceleration time 2 ©) O O ©) @) @) - - - ©)
Pr.31||Deceleration time 3 O O @) O ®) ®) - - - @)
Pr.32|]JOG speed limit value - - - - - - - - - © |12.4.1*
JOG operation acceleration time _ _ _ _ _ _ _ _ _ o _
selection
JOG operation deceleration time
12} . ) - - - - - - - - - « _
o selection ©
Q - "
€ |pras Acceleration/deceleration process ~ ~ ~ ~ ~ _ _ _
g selection ~ ~ O - - - O X
- [[Pr.36]|S-pattern proportion O O O ®) @) @) - - - O 126.7
% Pr.37||Sudden stop deceleration time O ©) O ©) @) ©) - - - O
& |[Pr.38][Stop group 1 sudden stop selection | O O O O O O - - - O -
Pr.39]|Stop group 2 sudden stop selection | O O O O O O - - - O -
Pr.40]|Stop group 3 sudden stop selection | O O O O O O - - - O —
Eositioning Complete signal output | —~ o —~ —~ ~ —~ _ _ _ _
Allowable circular interpolation error P
. - - ol --1-1-1-1-1 -
width
. . . N I A 12.5.1*
External start function selection O O O O O - - O 1262+
Near pass mode selection for path _ o _ o _ _ _ _ _ — |1233*
control
. Always set

ONC)

;. Set as required ("—" when not set)

— : Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

* . Section to be referred to

M Checking the positioning parameters
| Pr.1 |to|Pr.44 | are checked with the following timing.

(1) When the "PLC READY signal" output from the PLC CPU to the AD75
changes from OFF to ON
(2) When the test mode using the AD75 software package

REMARK

* "Advanced positioning control" is carried out in combination with the "main
positioning control”.
Refer to the "main positioning control" parameter settings for details on the
parameters required for "advanced positioning control”.
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5.1.3 Setting items for zero point return parameters

When carrying out "zero point return control”, the "zero point return parameters” must
be set. The setting items for the "zero point return parameters" are shown below.

The "zero point return parameters" are set commonly for each axis.

Refer to "Chapter 8 ZERO POINT RETURN CONTROL" for details on the "zero point
return control”, and to section "5.2 List of parameters" for details on each setting item.

Zero point return control . . High-speed zero
. Machine zero point return control '
Zero point return parameters point return control
=8l&_|&_|¢&
o S| 2T oW | v = «
— B m b S S
7 Zero point return method o g §§ %g %g = § = §
£e §g|S%| S8| 85| 38| 3¢
= Zc|hE|OE|ME|OE| OE
50
f’:’ % Pr.46 | [Zero point return direction © © © © © ©
[
8 & ||Pr.47||Zero point address © © © © © ©
g Pr.48||Zero point return speed © © © © © ©
N
Pr.49 ||Creep speed © © © © © ©
Pr.50 ||Zero point return ret R R R - R R
P . A . Value set for
» |LPr51j|Zero point return dwell time R R R - R R [machine zero point
o Setting for the movement amount after return control are
% near-point dog ON - - - © O |used.
g Zero point return acceleration time o o o o o o
= selection
(3]
= Zero point return deceleration time
g selection ©o |l | o | 6| 0|06
g Pr.55|(Zero point shift amount S S S S S S
f’:’ Pr.56 | [Zero point return torque limit value - © © © - -
c . . . .
S fﬁiﬁed designation during zero point s s S S S S
o
I Dwell time during zero point return
N -
retry R R R R R
© : Always set
— @ Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or
within the setting range, there is no problem.)
R : Set when using the section "12.2.1 Zero point return retry function". ("-" when not set.)
S : Set when using the section "12.2.2 Zero point shift function". ("-" when not set.)

M Checking the zero point return parameters.
| Pr.45 |to | Pr.58 | are checked with the following timing.

(1) When the "PLC READY signal" output from the PLC CPU to the AD75
changes from OFF to ON
(2) When the test mode using the AD75 software package
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The "positioning data" must be set when carrying out "main positioning control". The
setting items for the "positioning data" are shown below.
One to 600 "positioning data" items can be set for each axis.
Refer to "Chapter 9 MAIN POSITIONING CONTROL" for details on the "main
positioning control”, and to section "5.3 List of positioning data" for details on each

setting item.

Main positioning control

Position control

Other control

c c
- =g £ — S
s g|E ¢ g £ 2
§ o|E E S _ c 5 S 2
= - - B 32 o S92 g £
§$SS|B8E88E| 3BS g 29 E £
S Ecm| XeX¢c 5 ) o O z 8
203| ©8%8 Q o 58 c
= .2 e_ = = R E_ o5} o5 g’ 9 a8
338(3888| 3¢ 2 28 5 3
Positioning data setting items HNE [ HENE NLE n n’'c © S
Independent . ) )
positioning control © © © © © © x
Dal Operation |Continuous
~—! |pattern  |positioning control © © © * © © ©
Continuous path
control © X © X X % ®
Fixed Forward
ixed- .
. . run
dimension icr:1ltreCrUIgIration Forward o
Linear 1 |feed 1 TP Sp_eed S_peed/p05|- Current
. . Circular limited |tion JUMP
Da.2| |Control method Linear 2 |Fixed- right value
di i Reverse |Reverse run command
* imension |~ o left 4/00Si chang
feed 2 run speed/posi-
. * Speed [tion
limited
Da.3 | |Acceleration time No. ®) O O e) o) - -
Da.4 | |Deceleration time No. O O O O O - -
Change
Positioning destina-
address/movement amount © © © B B tion B
address
Da.6 | |Arc address - - © - - - -
Da.7 | |Command speed © © © © © - -
JUMP
Dwell time/JUMP destination destination
oni o o o o o - hiliay
positioning data No. positioning
data No.
Condition
i, data No.
M code/condition data ®) O O e) o) - when
JUMP

X O ©

. Always set

. Set as required ("—" when not set)
. Setting not possible

. Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the

setting range, there is no problem.)
* : The "ABS (absolute) method" or "INC (incremental) method" can be used for the control method.

5-7
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B Checking the positioning data
| Da.1 |to| Da.9 |are checked with the following timing.

(1) Startup of a positioning operation
(2) When the test mode using the AD75 software package

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5 DATA USED FOR POSITIONING CONTROL

5.1.5 Setting items for start block data

MELSEC-A

The "start block data" must be set when carrying out "advanced positioning control".
The setting items for the "start block data" are shown below.
Up to 50 points of "start block data" can be set for each axis.
Refer to "Chapter 10 ADVANCED POSITIONING CONTROL" for details on the

"advanced positioning control”, and to section "5.4 List of start block data" for details on
each setting item.

Advanced positioning
control| Block start " . Repeated Repeated
Condition . Simulta- start
(Normal start Wait start neous start Stop start FOR
Start block data start) (FOR loop) ( diti
setting items condition)
Shape O O O O O O O
Start data No. 0 0 0 0 0 0 0
Special start command - 0 0 0 0 0 0
Parameter - O O O - O O

O Set as required ("-" when not set)
— : Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

M Checking the start block data

[Da.10]to[Da.13] are checked with the following timing.

(1) When the "Start block data" starts
(2) When the test mode using the AD75 software package
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5.1.6 Setting items for condition data

When carrying out "advanced positioning control” or using the JUMP command in the
"main positioning control”, the "condition data" must be set as required. The setting
items for the "condition data" are shown below.

Up to 10 "condition data" items can be set for each axis.

Refer to "Chapter 10 ADVANCED POSITIONING CONTROL" for details on the
"advanced positioning control”, and to section "5.5 List of condition data" for details on
each setting item.

Control| - Main positioning Advanced positioning control
control
Other Repeat-
than JUMP th(;(i( Condition Simul- Esps?;:t- ed start
JUMP com- (Normal | start Wait start| taneous | Stop (FOR (FOR
com- mand start) start loop) condi-
Condition data mand tion)
Condition target - o - ) o o - - o
Condition operator|  — 0 - O 0 O - - 0
Address - A - A A - - - A
Parameter 1 - O - O O A - - @)
Parameter 2 - A - A A A - - A
O Set as required ("-" when not set)
A Setting limited

: Setting not required (This is an irrelevant item, so the setting value will be ignored. If the value is the default value or within the
setting range, there is no problem.)

B Checking the condition data
|[Da.14|to[Da.18] are checked with the following timing.

(1) When the "Start block data" starts
(2) When "JUMP command" starts
(3) When the test mode using the AD75 software package
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5.1.7 Types and roles of monitor data

Data that indicates the positioning system's operation state is stored in the buffer
memory's monitor data area.

When using the positioning system, this data must be monitored as necessary.
The data that can be monitored is shown below.

¢ Monitoring the system

Monitors the AD75 specifications, such as the module name and OS type, and the
operation history. (System monitor data | Md.1 | to [Md.28))

« Monitoring the axis operation state

Monitors the data related to the operating axis, such as the current position and
speed. (Axis monitor data [Md.29] to [Md.56])

* The axis monitor data is updated every 56.8ms. Note that "|Md.32| Valid M code"
is updated simultaneously when "M code ON signal [XD, XE, XF] turns ON.

(1) Monitoring the system

M Monitoring the AD75 specifications

Monitor details Corresponding item
Monitor the module name [Md.2 ] Module name
Monitor the OS type Md.3 | OS type
Monitor the OS version [Md.4] OS version
Hour  :minute [Md.5 ] Clock data (Hour: minute)

Monitor the clock data used in the system

<
Qo
o

Second : 100 ms Clock data (Second: 100ms)
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B Monitoring the positioning system operation history

Monitor details

Corresponding item

Monitor whether the system is in the test mode

In test mode flag

Start axis

Start axis

Operation type

Operation type

Monitor the history of the data

Hour > minute

ZIHEZHZNE
alllelle||l=

Start time  (Hour: minute)

Start

that has been started Second :100ms |[[Md.10] Starttime (Second: 100 ms)
Error when starting [Md.11] Error judgment
Latest pointer No. [Md.12] Starting history pointer
Start axis [Md.13] Start axis
Monitor the history of the data Operation type [Md.14] Operation type
that _caused an error when Start Hour : minute Md.15| Starttime (Hour: minute)
starting and that was not Second :100ms |[Md.16] Starttime (Second: 100 ms)
operated Error when starting [Md.17] Error judgment
Latest pointer No. [Md.18] Starting history pointer at error
Axis in which the error occurred m Axis in which the error occurred
Axis error No. Md.20| Axis error No.

Monitor the history of all errors | Axis error

Hour > minute

Axis error occurrence time (Hour: minute)

occurrence

Second :100ms

AXxis error occurrence time
(Second: 100ms)

Latest pointer No.

Error history pointer

Axis in which the warning occurred

Axis in which the warning occurred

Axis warning No.

Axis warning No.

Monitor the history of all ) .
Axis warning

Hour > minute

N N[N N N
[«2) Q|| N =

Axis warning occurrence time
(Hour: minute)

warnings
occurrence

Second :100ms

<
=)
(V)
~

Axis warning occurrence time
(Second: 100ms)

Latest pointer No.

<
o
N
@

Warning history pointer

(2) Monitoring the axis operation state

M Monitoring the position

Monitor details

Corresponding item

Monitor the current machine feed value

Md.30| Machine feed value

Monitor the current "current feed value"

Md.29| Current feed value

Monitor the current target value

Md.41| Target value
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B Monitoring the speed

MELSEC-A

Monitor details

Corresponding item

Indicates the
speed of each
axis

During independent axis control

When "0:

Composite speed” is |Indicates the

set for [ Pr.21 | composite
Monitor the During Interpolation speed speed Md.31| Feedrate
current speed  |interpola- | designation method"
tion When "1:
control Reference axis speed" |Indicates the
is set for [ Pr.21 | reference axis
Interpolation speed speed
designation method"
Constantly indicates the speed of each axis Md.37| Axis feedrate
Monitor the current target speed Md.42| Target speed

B Monitoring the state

Monitor details

Corresponding item

Monitor the axis operation state

Axis operation status

Monitor the latest error code that occurred with the axis

Axis error No.

Monitor the latest warning code that occurred with the axis

Axis warning No.

Monitor the external input/output signal and flag

External input/output signal
Status

Monitor the valid M codes

Valid M code

Monitor whether the speed is being limited

In speed limit flag

Monitor whether the speed is being changed

In speed change processing flag

Monitor the "start information” point currently being executed

Start data pointer being executed

Monitor the "positioning data No." currently being executed

a2 ENE] =2 EE
al[[oa||[aa] || ]| ea ||| (oo |[wo] ||wo||lwo
5[[R][S]©o]N]|1S] [©]|&] ]| o

Positioning data No. being executed

Monitor the remaining No. of repetitions Md.53| Repeat counter

Monitor the block positioning No. [Md.55] Block No. being executed

Monitor the zero point absolute position [Md.43] Zero point absolute position

Monitor the current torque limit value [Md.45] Torque limit stored value

Moni_tor the "command code" of the special start data when using Md.46 Special start data command code setting
special start value

lI\J/IS(?:gosrptgsi;lcgtrgrrtnand parameter" of the special start data when Sg;ﬁiglviﬁg data command parameter
g/lpoerllgfglrst?aert"start data No." of the special start data when using Start positioning data No. setting value
Monitor the "positioning data No." executed last Md.52| Last executed positioning data No.
Monitor the positioning data currently being executed [Md.56] Positioning data being executed
Monitor the movement amount after the current position control Md38 Speed/position changeover control

changeover when using "speed/position changeover control”.

positioning amount
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5.1.8 Types and roles of control data

Several controls are carried out as necessary when using the positioning system.
(When the power is turned ON, the default values of the data used for control are set.
However, these values can be set with the sequence program when necessary.)

The items that can be controlled are shown below.

« Controlling the system data

Sets the clock data in the AD75, and reads/writes the "positioning data". (System
control data| Cd.1 |to|Cd.10])

« Controlling the operation

Makes settings related to the operation, and controls the speed change during
operation, and stops/restarts the operation. (Axis control data[Cd.11|to[Cd.32))

(1) Controlling the system data

Bl Setting the AD75 clock data

Control details Corresponding item
Set the item (hour) Cd.1 | Clock data setting (hour)
Set the item (minute, second) Cd.2 | Clock data setting (minute, second)
Write the data setin| Cd.1 |and [ Cd.2 |into the AD75. Cd.3 | Clock data writing

M Reading/writing the positioning data

Control details Corresponding item

Set t.he axis" in which the positioning data subject to reading or Target axis

writing Is set.
Set the "positioning data No." subject to reading or writing. Cd.5 | Positioning data No.
When writing the da_ta, designate which "positioning data" that has Cd6] Write pattern

been read in to write.
Request writing or reading. Cd.7 | Read/write request
Temporarily store the read data. . N

i ) | Cd.8 | Read/write positioning data I/F

* This buffer memory is used as the storage area. P g
Write the data in the OS area to the flash ROM. Cd.9 | Flash ROM write request
Initialize the parameters. Cd.10| Parameter initialization request
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[Reference]

The outline of reading and writing the positioning data is shown below.

Reading the positioning data

(The positioning data designated in the OS memory is

stored in the buffer memory )

Writing the positioning data
(The positioning data stored in the buffer memory
is written as the positioning data for the No. designated
in the OS memory.)

¥

Not stored Is the write source
4 positioning data stored in the buffer
memory [ Cd.8]?
> Stored
[Set the read origin axis No. in buffer memory J [S&t’we write destination axis No. in buffer memoryJ
Set the read origin positioning data No. in the OS Set the write designation positioning data No.
memory into buffer memory [ Cd.5]. in the OS memory into the buffer memory[Cd.5].
Set "1" in the buffer memory [ cd.7]. Set which of the data stored in to write
[ (Request reading) into the buffer memory [Cd.6].
Refer to section 5.7.1
"System control data".
The positioning data in the OS memory, [ S;t 2 ir; th(_et_buffer memory [ Cd.7]. J
designated in and is stored (Request writing)
in the buffer memory .
<Read completed> l
The positioning data stored in buffer memory
is written into the positioning data in the OS memory
having the No. designated with and[cd.5].
<Write completed>
B : User work
() :AD75state
5-15
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(2) Controlling the operation
M Controlling the operation
Control details Corresponding item
Set which positioning to execute (start No.). Cd.11| Positioning start No.
Clear (reset) the axis error No. ((Md.33]) and axis warning Cd 12| Axis error reset
No.(Md.34).
Issue instruction to restart (When axis operation is stopped). Cd.13| Restart command
End_ current positioning (deceleration stop), and start next Cd.23] Skip command
positioning.
Set start point No. for executing block start. Cd.31| Positioning starting point No.
Stop continuous control. Cd32 Interrupt request during continuous
operation
M Controlling operation per step
Control details Corresponding item
Stop positioning operation after each operation. Cd.26| Step valid flag
Set unit to carry out step. Cd.27| Step mode
I;Zt;e instruction to continuous operation or restart from stopped Cd.28] Step start information
Hl Controlling the speed
Control details Corresponding item
Set new speed when changing speed during operation. Cd.16| New speed value
Issue mst_ructlon_t_o change spe_ed in operation to (;d.16 value. Cd.i7] Speed change request
(Only during positioning operation and JOG operation).
Change positioning operation speed between 1 and 300% range. Cd.18| Positioning operation speed override
Set JOG speed. Cd.19| JOG speed
When changing acceleration time during speed change, set new L
acceleration time. Cd.33| New acceleration time value
When changing deceleration time during speed change, set new L
deceleration time. Cd.34| New deceleration time value
Acceleration/deceleration time change
Set acceleration/deceleration time validity during speed change. Cd.35| during speed change, enable/disable
selection
5-16
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B Making settings related to operation

Control details Corresponding item

Turn M code ON signal OFF. Cd.14| M code OFF request
New current value

o
[N

2 =12 1=
NIRNININIRSIRDS
K| | S]] =] [1D]||on

Set new value when changing current value.

Speed/position changeover enable flag

Speed/position changeover control
movement amount change register

Validate speed/position changeover signal from external source.

Change movement amount for position control during speed/position
changeover control.

Manual pulse generator enable flag

Manual pulse generator 1 pulse input
magnification

Zero point return request flag OFF request

Set manual pulse generator operation validity.

Set scale per pulse of No. of input pulses from manual pulse
generator.

Change zero point return request flag from "ON to OFF".

Validate external start signal. Cd.25| External start valid
Change "{Md.45| Torque limit stored value". Cd.30| New torque value
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5.2 List of parameters

5.2.1 Basic parameters 1

Setting value, setting range Setting value buffer
Item ’ Default | memory address
i i i value
Value set Wlt_h peripheral Value set with sequence Axis 1| Axis 2| Axis 3
device program
0:mm 0
. . 1:inch 1
Unit setting 3 0 | 150 | 300
2 : degree 2
3 pulse 3
1 to 65535
1to 32767;
No. of pulses per 1 to 65535 Set as a decimal 20000 | 1 | 151 | 301
g | rotation (Ap) 32768 to 65535:
S | (Unit: pulse) Convert into hexadecimal
o and set
[5]
ey The setting value range differs according to the [ Pr.1_] Unit
c : n
5 setting".
Here, the value within the [Table 1] range is set.
£ | Movement amount per [r Irang 20000 | 2 | 152 | 302
€ | rotation (Al) .
o ( § [Table 1] on right page
5
é 1: 1-fold 1
-Pr.4 10 : 10-fold 10
. s 1 3 153 | 303
Unit magnification (Am) 100 : 100-fold 100
1000 : 1000-fold 1000

Unit setting

This sets the command unit for positioning control. The unit is selected from mm,
inch, degree, pulse according to the control target. The unit for axis 1, axis 2 and
axis 3 can be set independently.

(Example)
mm, inch....... X, Y table, conveyor. (If the machine has inch specifications, set
with an inch unit.)
degree........... Rotating body. (360 degree/rotation)
pulse.............. X, Y table, conveyor

* Even if the unit setting is changed, the other parameters and positioning data
values will not change. When changing the unit, check that the parameters and
data are within the setting range.
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| Pr.2 [to| Pr.4 | Movement amount per pulse

Set the movement amount per pulse count when outputting a pulse train from the

AD75. The setting is made with [ Pr.2 Jto[ Pr.4 |. (The case for the '{ Pr.1 | Unit
setting” is "mm" is explained below.)

The movement amount per pulse is expressed with the following expression.

Movement amount per rotation (Al)

Movement amount per pulse = -
No. of pulses per rotation (Ap)

* When carrying out positioning, an error (mechanical error) could occur between
the designated movement amount and actual movement amount. In that case,

the error can be compensated with the "movement amount per pulse”. (Refer to
section "12.3.2 Electronic gear function™.)

POINT

If the movement amount per pulse is less than 1, command frequency variations
will occur.

Smaller setting will increase variations and may cause machine vibration.
If the movement amount per pulse becomes less than 1, also use the electronic

gear function of the drive unit and make setting so that the movement amount per
pulse is 1 or greater.

No. of pulses per rotation (Ap)

Set the No. of pulses required for the motor shaft to rotate once. When using the
Mitsubishi servo amplifier MR-H, MR-J2/J25* or MR-C, set the "resolution per
servomotor rotation" given in the speed/position detector specifications.

No. of pulses per rotation (Ap) = Resolution per servomotor rotation

*: Since the "resolution per servo motor revolution" of our servo amplifier MR-J2S exceeds
65535 pulses, make setting after referring to the Servo Amplifier Instruction Manual.

[Table 1]
setting value Value set with(upr:ei{)ipheral device [Value set with( usrt]ai?)usnce program
0:mm 0.1 to 6553.5 (um) 1 to 65535 (x107um)
1:inch 0.0001 to 0.65535 (inch) 1 to 65535 (x 10'5inch)
2 : degree 0.00001 to 0.65535 (degree) 1to 65535 (x 10‘5degree)
3 : pulse 1 to 65535 (pulse) 1 to 65535 (pulse)

* 1to 32767 : Set as a decimal
32768 to 65535 : Convert into hexadecimal and set
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Movement amount per rotation (Al), Unit magnification (Am)

The amount how the workpiece moves with one motor rotation is determined by
the mechanical structure.
If the worm gear lead (mm/rev) is PB and the deceleration rate is 1/n, then

Movement amount per rotation (AL) = PB x 1/n

However, the maximum value that can be set for this "movement amount per
rotation (Al)" parameter is 6553.5um (approx. 6.5mm). Set the "movement amount
per rotation (Al)" as shown below so that the "movement amount per rotation (AL)"
does not exceed this maximum value.
Movement amount per rotation (AL)
=PB x 1/n
= Movement amount per rotation (Al) x Unit magnification (Am)

Note) The unit magnification (Am) is a value of 1, 10, 100 or 1000. If the "PB x
1/n" value exceeds 6553.5 um, adjust with the unit magnification so that the
"movement amount per rotation (Al) " does not exceed 6553.5 um.

Example 1)
When movement amount per rotation (AL) = PB x 1/n = 6000.0um (= 6mm)

Movement amount per rotation (AL)
= Movement amount per rotation (Al) x Unit magnification (Am)
= 6000.0um x 1

Example 2)
When movement amount per rotation (AL) = PB x 1/n = 60000.0pm (= 60mm)

Movement amount per rotation (AL)
= Movement amount per rotation (Al) x Unit magnification (Am)

= 6000.0um X 10
= 600.0um X 100
e Workpiece
PLC Servo amplifier Servomotor ‘i’
PLC CPU AD75 /,\—A\ ) ( G ) / /I

1 Reduction gears

|
@ n PB

]

Pt
Movement amount per pulse Al PB : Worm gear lead (mm/rev)
_ PB 1 1/n : Deceleration rate
Al= g —[mm/pulse] Pt : No. of encoder pulses (pulse/rev)
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. . Setting value buffer
o Setting value, setting range Default| memory address
i i i value
Value set W|t_h peripheral Value set with sequence Asis 11Axis 2| Axis 3
device program
0: PULSE/SIGN mode 0
1: CW/CCW mode 1
Pulse output mode  |2: A phase/B phase 2 1 4 | 154 | 304
(multiple of 4)
3: A phase/B phase 3
(multiple of 1)
0: Current value increment
with forward run pulse 0
i irecti output
Rotation direction p . 0 5 | 155 | 305
setting 1: Current value increment
with reverse run pulse 1
output

Pulse output mode

Set the pulse output mode to match the servo amplifier being used.

IMPORTANT |

The only valid of the " " Pulse output mode " is the value at the moment
when the PLC READY signal [Y1D] turns from OFF to ON for the first time after the
power is switched ON or the PLC CPU is reset. Once the PLC READY signal [Y1D]
has been turned ON, the value will not be reset even if another value is set to the
parameter and the PLC READY signal [Y1D] is turned from OFF to ON.

The pulse positive logic and negative logic is changed with | Pr.24] Logic
selection for pulse output to the drive unit .
An example of the pulse output mode for positive logic is shown below.

(1) PULSE/SIGN mode

Positive logic

Negative logic

Forward run and reverse run are controlled with the ON/OFF
of the direction sign (SIGN).

¢ The motor will forward run when the direction sign is HIGH.
* The motor will reverse run when the direction sign is LOW.

Forward run and reverse run are controlled with the ON/OFF
of the direction sign (SIGN).

* The motor will forward run when the direction sign is LOW.
* The motor will reverse run when the direction sign is HIGH.

PULSE
SIGN J |

Forward
run

Reverse
run

Move in + direction Move in - direction

T TARARRTIRRRRRRT
SIGN
] |

Forward
run

Reverse
run

Move in + direction Move in - direction
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During forward run, the forward run feed pulse (PULSE F) will be output.
During reverse run, the reverse run feed pulse (PULSE R) will be output.

Positive logic

Negative logic

PULSE F

1 —

‘ Reverse run
[ |

PULSE R

Forward run

T RRRRANY

PULSE R

U

’ Reverse run

Forward run

(3) A phase/B phase mode

Forward run and reverse run are controlled with the phase difference of the A
phase (A2) and B phase (B2).

* When the B phase is 90° behind the A phase, the motor will forward run.
» When the B phase is 90° ahead of the A phase, the motor will reverse run.

Positive logic

Negative logic

1) For multiple of 4 setting

Reverse run
Forward rotation when one
command pulse is output

Forward run
Forward rotation when one
command pulse is output

r-——-1

A phase 3 3

(AQ) 1

When B phase is
90° behind A phase

When B phase is
90° ahead of A phase

1) For multiple of 4 setting

Reverse run
Forward rotation when one
command pulse is output

Forward run
Forward rotation when one
command pulse is output

R

When B phase is
90° behind A phase

When B phase is
90° ahead of A phase

2) For multiple of 1 setting

Reverse run
Forward rotation when one
command pulse is output

Forward run
Forward rotation when one
command pulse is output

ra r
'

A phase | ¥

(AQ)

B phase
(BY)

When B phase is
90° behind A phase

When B phase is
90° ahead of A phase

2) For multiple of 1 setting

Reverse run

Forward rotation when one
command pulse is output

Forward run
Forward rotation when one
command pulse is output

When B phase is
90° ahead of A phase

When B phase is
90° behind A phase
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Rotation direction setting

Set the relation of the motor rotation direction and current value address
increment/decrement.

[Setting procedure]
1) Set"0"in[ Pr.6 |, and carry out forward run JOG operation.

("0" is set as the default value for | Pr.6 )
2) When the workpiece "W" is moving toward the address increment direction, the current setting is O.K.
When the workpiece "W" is moving toward the address decrement direction, set "1"in [ Pr.6 |.

3) Carry out forward run JOG operation again, and if "W" moves toward the increment direction, the
setting is complete.

Address decre- Address incre-
AD75 ment direction ment direction
Motor <«— 2) Workpiece ———»
1) Forward run pulse | —> N - —
v ] w [T77]
A
Zero point
3)—»
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5.2.2 Basic parameters 2

Setting value, setting range Setting value buffer
ltemn 9 ’ g rang Default| memory address
i i i value
Value setd vg/slhc genpheral Value s?r\(/)v;]trha;equence Axis 1|Axis 2| Axis 3
The setting value range differs depending on the ' Pr.11 |
Stepping motor mode selection” or '[_Pr.1 | Unit setting".
o Here, the value within the [Table 1] range is set. 6 156 | 306
Speed limit value 200000 | 157 | 307
@ [Table 1] on right page
o The setting value range differs according to the '| Pr.25 | 8 | 158 | 308
.8 | Acceleration tim . . . S -
ceeleration time 0 Size selection for acceleration/deceleration time setting". 1000 9 159 | 309
Here, the value within the [Table 2] range is set.
. . 10 | 160 | 310
Deceleration time 0 @ [Table 2] on right page 1000 1 19 | 161 | 311
The setting value range differs depending on the ' Pr.11 |
Stepping motor mode selection” or '[_Pr.1 | Unit setting".
_ Here, the value within the [Table 1] range is set. 12 | 162 | 312
Bias speed at start 0 13 | 163 | 313
@ [Table 1] on right page
i 0: Standard mode
Stepping motor mode : 0 14 | 164 | 314
selection 1: Stepping motor mode 1

Speed limit value

Set the maximum speed for zero point return control and positioning control.
The speed during positioning control must be limited according to the drive unit
and control target.
The speed limit conditions follow the following:

1) Motor speed

2) Workpiece movement speed

Acceleration time 0, Deceleration time 0

Set the item to reach [ Pr.7 | Speed limit value" from speed 0.

Speed f Parameter speed limit value
/(— Positioning speed
Time
| Actual accel- ] Actual decel-
eration time eration time
Set acceleration time Set deceleration time
5-24
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1) If the positioning speed setting is slower than the parameter speed limit, the
actual acceleration/deceleration time will be relatively short. Thus, set the
maximum positioning speed value to be equal to the parameter speed limit
value or a close value under the speed limit value.

2) These settings are value for zero point return, positioning and JOG operation.
3) During interpolation positioning, the acceleration/deceleration item for the
reference axis is valid.

32768 to 65535 : Convert into hexadecimal and set

Bias speed at start

[Table 1]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)
0:mm 0.01 to 6000000.00 (mm/min) 1 to 600000000 (x 10'2mm/min)
1:inch 0.001 to 600000.000 (inch/mi 3 i
0 - Standard mode inc (o] (inch/min) 1 to 600000000 (*10™ inch/min)
2 : degree 0.001 to 600000.000 (degree/min) 1 to 600000000 (x 10'3degree/min)
3: pulse 1 to 1000000 (pulse/s) 1 to 1000000 (pulse/s)
0:mm 0.01 to 375000.00 (mm/min) 1 to 37500000 (% 10'2mm/min))
1: Stepping motor 1:inch 0.001 to 37500.000 (lnch/mln) 1 to 37500000 (><10'3inch/min)
mode 2 : degree 0.001 to 37500.000 (degree/min) 1 to 37500000 (* 10'3degree/min)
3 : pulse 1 to 62500 (pulse/s) 1 to 62500 (pulse/s)
[Table 2]
Value set with peripheral device |Value set with sequence program
setting value (ms) (ms)
0 : 1-word type 1to 65535 1 to 65535*
1: 2-word type 1 to 8388608 1 to 8388608
* 1to 32767 : Set as a decimal

Set the "minimum speed for starting” for the "bias speed at start". This is set to
smoothly start the motor, such as when using a stepping motor. (If the motor
speed is slow when starting, the stepping motor will not start smoothly.)
The set "bias speed at start" is valid for the following operation.
* Positioning operation
* Zero point return
* JOG operation
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Stepping motor mode selection

The type of motor controlled with the AD75 is set with the "stepping motor mode

selection".
1: Stepping motor mode ............... When using a stepping motor
0 : Standard mode ...........cccceeeennnne When using a different type of motor

When carrying out 2-axis interpolation control using both the stepping motor and
servomotor, set both axes to "1: Stepping motor mode". (For example, when
connecting axis 1 to the stepping motor and connecting axis 2 to the servomotor,
and carrying out interpolation control of axis 1 and axis 2.)

Note) Refer to the section "12.6.6 Stepping motor mode function” for the limits that
apply when the stepping motor mode is selected.

Control Applicable motor Pr.11 | setting value for each axis
When each axis is Stepping motor 1
independently controlled Other motor 0
Stepping motor x 2
i 1
2-axis interpolation control Stepping motor x 1
Other motor x 1
Other motor x 2 0

POINT
If any of " Speed limit value”, " Acceleration time 0" and "

Deceleration time 0" are changed during positioning control, it will be changed a
maximum of three data later with the exception of the "positioning data No." that is
being executed when a change is made.
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5.2.3 Detailed parameters 1

Setting value buffer

Setting value, setting range memory address

ltem Default value

Value set with peripheral device Value set with Axis 1|Axis 2|Axis 3
sequence program

The setting value range differs according to the ' Pr.1 ]

Unit setting".
Pr.12 | Backlash Here, the value within the [Table 1] range is set.
compensation 0 15 | 165 | 315
amount
@ [Table 1] on right page

Software stroke |The setting value range differs depending on the "{ Pr.11 |

limit upper limit | Stepping motor mode selection” or " Pr.1_ ] Unit setting". | 2147483647 16 | 166 | 316

17 | 167 | 317

value Here, the value within the [Table 2] range is set.
Software stroke
o L . 18 | 168 | 318
limit lower limit @ [Table 2] on right page —2147483648 19 | 169 | 319
value
0 : Apply software stroke limit on 0
current feed value
Software stroke - 0 20 | 170 | 320
limit selection 1 : Apply software stroke limit on 1
machine feed value
0 : Software stroke limit invalid during
JOG operation and manual pulse 0
S_of_twarfe S_tmk? generator operation
limit valid/invalid S - - 0 21 171 | 321
setting 1 : Software stroke limit valid during
JOG operation and manual pulse 1
generator operation

Backlash compensation amount

The error that occurs due to backlash when moving the machine via gears can be
compensated.

When the backlash compensation amount is set, pulses equivalent to the
compensation amount will be output each time the direction changes during
positioning.

-« Zero point return direction

Workpiece
(moving body)

/ Worm gear /
i
—»—t«— Backlash

(compensation amount)

)
)

7,
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1) The backlash compensation is valid after completed the machine zero point
return. Thus, if the backlash compensation amount is set or changed, always
carry out machine zero point return once.

2) The backlash compensation amount setting range is 0 to 65535, but it should
be set to 255 or less by using the following expression.

Backlash compensation amount

0= Movement amount per pulse <255
[Table 1]
Value set with peripheral device |Value set with sequence program
setting value (unit) (unit) *
0:mm 0 to 6553.5 (um) 0 to 65535 (x10™um)
1:inch 0 to 0.65535 (inch) 0 to 65535 (x 10'5inch)
2 : degree 0 to 0.65535 (degree) 0 to 65535 (x 10'5degree)
3 : pulse 0 to 65535 (pulse) 0 to 65535 (pulse)
* 1to 32767 : Set as a decimal
32768 to 65535 : Convert into hexadecimal and set
[Table 2]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)
0:mm —214748364.8 t0 214748364.7 (um) |-2147483648 to 2147483647 (x 10'lum)
0 - Standard mode 1:inch —21474.83648 to 21474.83647(inch) |-2147483648 to 2147483647 (X 10'5inch)
2 :degree |0to 359.99999 (degree) 0 to 35999999 (x 10_5degree)
3 : pulse —2147483648 to 2147483647(pulse) |-2147483648 to 2147483647 (pulse)
0:mm —13421772.8 0 13421772.7 (um)  |~134217728 to 134217727 (10" um)
1 : Stepping motor 1:inch —1342.17728 to 1342.17727 (inch) —134217728 to 134217727 (X 10'5inch)
mode 2:degree |0 to 359.99999 (degree) 0 to 35999999 (x10degree)
3 : pulse —134217728 to 134217727 (pulse) —134217728 to 134217727(pulse)

Software stroke limit upper limit value
Set the upper limit for the machine's movement range during positioning control.

Software stroke limit lower limit value
Set the lower limit for the machine's movement range during positioning control.

‘ Software stroke Software stroke

(Machine movement range) limit switch

i limit lower limit i limit upper limit
J— EZ:‘:Z:’ C—— 1 EZ:‘:ZZ N
/ { T [/
Emergency stop ‘ i Emergency stop

limit switch .
Zero point
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1)

2)

3)

4)
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Generally, the zero point is set at the lower limit or upper limit of the stroke
limit.

By setting the upper limit value or lower limit value of the software stroke limit,
overrun can be prevented in the software. However, an emergency stop limit
switch must be installed nearby outside the range.

To invalidate the software stroke limit, set the setting value to "upper limit
value = lower limit value". (The setting value can be anything.)

When the unit is "degree", the software stroke limit check is invalid during
speed control (including speed/position chageover control) or during manual
control.

Software stroke limit selection

Set whether to apply the software stroke limit on the "current feed value" or the
"machine feed value". The software stroke limit will be validated according to the
set value.

Software stroke limit valid/invalid setting

Set whether to validate the software stroke limit during JOG operation and manual
pulse generator operation.

Iltem

Setting value buffer

Setting value, setting range Default| memory address

Value set with peripheral Value set with sequence value

. Axis 1|Axis 2|Axis 3
device program

The setting value range differs depending on the "
Stepping motor mode selection” or " Unit setting".

output timing

Command in-position |Here, the value within the [Table 1] range is set. 100 22 | 172 | 322
width 23 | 173 | 323
@ [Table 1] on right page
Iglrj:e limit setting 1 to 500 (%) 1 to 500 (%) 300 | 24 | 174 | 324
M code ON signal 0 : WITH mode

0 25 | 175 | 325

1: AFTER mode 1

Command in-position width

Set the remaining distance that turns the command in-position ON. When
positioning control is started, the "command in-position flag" (b2) in *[Md.40]
Status" turns OFF, and the "command in-position flag" turns ON in the range of the
command in-position.

Speed

Position control start

- [Pr.17] Command in-position width

............. ON
Command T
in-position flag OFF
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Torque limit setting value

With this function, the torque generated by the motor is limited to within the set
range.
* The torque exceeding the limit is reduced to the specified torque limit. Set the

maximum torque value necessary for the control in the range between 1 and
500%.

Usage conditions |

Limits for pulse train output type

(&) A drive unit that can issue a torque limit command with the analog voltage is
required.

(b) The D/A conversion module and the D/A conversion module and drive unit
must be wired.

(c) The set'[Pr.18] Torque limit setting value" is set in the buffer memory '{Md.45]
Torque limit stored value", so transmit that '{Md.45] Torque limit stored value"
to the D/A conversion module with the sequence program.

[Table 1]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)

0:mm 0.1 to 3276700.0 (um) 1to 32767000 (* lO'lum)

0 Standard mode 1:inch 0.00001 to 327.67000 (inch) 1 to 32767000 (*10%inch)
2 : degree 0.00001 to 327.67000 (degree) 1to 32767000 (* 10'5degree)
3 : pulse 1to 32767 (pulse) 1to 32767 (pulse)
0:mm 0.1 to 204793.7 (um) 1to 2047937 (x 10'lum)

1 : Stepping motor 1:inch 0.00001 to 20.47937 (inch) 1to 2047937 (x 10'5inch)

mode 2 : degree 0.00001 to 20.47937 (degree) 1 to 2047937 (x10°degree)

3: pulse 1 to 2047 (pulse) 1 to 2047 (pulse)
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M code ON signal output timing

Set the timing to output the M code ON signal.
The WITH mode and AFTER mode can be used for the M code ON signal output

timing.

WITH mode...... The M code is output simultaneously
with the start of positioning, and the

M code ON signal turns ON.

=

Positioning start signal
[Y10, Y11, Y12]

BUSY signal
[X4, X5, X6]

M code ON signal
[X8D, X8E, X8F]

M code OFF request

[1153, 1203, 1253]

[Md 37 valid M code X M1
D -
Positioning

Operation pattern

01 (continuous) 00 (end)

*m1, m2 indicate the set M codes.

AFTER mode......... The M code is output
simultaneously with the end of
positioning, and the M code ON
signal turns ON.

Positioning complete : f l

signal  [X7, X8, X9] ) ! |
BUSY signal : 1 I 1

[X4, X5, X6] __1 o —

M code ON signal ¢—
[X8D, X8E, X8F] !
M code OFF request i
[1153, 1203, 1253] !

X‘ m2

Valid M code

Positioning /

Operation pattern 01 (continuous) i : 00 (end)

*m1, m2 indicate the set M codes.

Note) When using the AFTER mode with speed control, the M code will not be
output and the M code ON signal will not turn ON.

The M code is a No. between 0 and 32767 that can be set for each positioning

data ((Da.9 ).

When the M code ON signal [XD, XE, XF] turns ON, "Md.32| Valid M code" is read
from the buffer memory by the sequence program, and an auxiliary work (ex.,
clamping, drill rotation, tool change, etc.) matching the code No. can be issued.
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. . Setting value buffer
o Setting value, setting range Default | memory address
) . . Value set with value ) . .
Value set with peripheral device sequence program Axis 1|Axis 2|Axis 3
0: Standard speed changeover 0
Speed changeover mode - 0 26 | 176 | 326
mode 1: Front-loading speed changeover 1
mode
i 0: Composite speed 0
Inte_rpola_tlon speed posite sp 0 27 | 177 | 327
designation method |1 : Reference axis speed 1
c teed val 0 : Do not update current feed value 0
. t
urrent feed vaiue 1: Update current feed value 1 0 28 | 178 | 328
during speed control
2 : Clear current feed value to zero 2
0 : Ignore manual pulse generator 0
operation Axis 1= 1
Manual pulse . 1: Use manual pulse generator 1 1 Axis2=2| 29 | 179 | 329
generator selection o
2: Use manual pulse generator 2 2 Axis3=3
3: Use manual pulse generator 3 3
Logic selection for |0 : Positive logic 0
pulse output to the 0 30 | 180 | 330
drive unit 1: Negative logic 1
Size selection for 0: 1-word type (1 to 65535ms) 0
acceleration/ 0 31 | 181 | 331
deceleration time 1: 2-word type (1 to 8388608ms) 1

Speed changeover mode

Set whether to change the speed changeover mode with the standard changeover
or front-loading changeover mode.

0 : Standard changeover ..........

Speed

positioning data.
1: Front-loading changeover.... The speed changes at the end of the positioning
data currently being executed.

Change the speed when
executing the next positioning data

n: Positioning
data No.

n n+1

<

For standard changeover>

Speed

Change the speed when executing the next

The next positioning data starts
positioning at the designated speed

n n+1

<For front-loading changeover>
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Interpolation speed designation method

When carrying out linear interpolation, set whether to designate the composite
speed or reference axis speed.

0: Composite speed.................. The movement speed for the control target is
designated, and the speed for each axis is
calculated by the AD75.

1: Reference axis speed........... The axis speed set for the reference axis is
designated, and the speed for the other axis
carrying out interpolation is calculated by the

AD75.
X axis X axis
Designate composite speed

I . g Designate speed A~ T 4 g

for reference axis
> Y axis » Y axis

Calculated by AD75 Calculated by AD75

<When composite speed is designated> <When reference axis speed is designated>

Note) For a positioning operation that involves the circular interpolation, specify
the composite speed always.

Current feed value during speed control

When carrying out speed control (including speed control during speed/position
changeover control), set whether to update the "|Md.29| Current feed value".

0 : Do not update current feed value ..... The current feed value is not updated.
(The current feed value at the start of
speed control is held.)

1: Update current feed value ................ The current feed value is updated.

(The current feed value is updated when
speed control is started.)

2 : Clear current feed value to zero ....... The current feed value is cleared to "0",
and is not updated.
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Manual pulse generator selection

Set which manual pulse generator to use for control for each axis (motor).

0 : Ignore manual pulse generator operation...... Manual pulse generator operation
is not carried out.

1: Use manual pulse generator 1............ccc.cce.... Control with manual pulse
generator connected to axis 1.

2 : Use manual pulse generator 2.............c...c.... Control with manual pulse
generator connected to axis 2.

3 : Use manual pulse generator 3............ccceeeee... Control with manual pulse

generator connected to axis 3.

Example 1) To correspond axis to control and manual pulse generator
Example 2) To control all axes with one manual pulse generator (manual pulse
generator 1)

Axis (buffer memory address) Setting for Example 1) Setting for Example 2)
Axis 1 (29) 1 1
Axis 2 (179) 2 1
Axis 3 (329) 3 1

Logic selection for pulse output to the drive unit
Set the pulse output logic of the AD75 according to the drive unit connected to the

AD75.
0 : Positive logic........... When drive unit's pulse input logic is positive.
1: Negative logic ......... When drive unit's pulse input logic is negative.

Note) The pulse input logic of the drive unit changes depending on the drive unit.
If not set correctly, the drive unit will not operate correctly. For the pulse
output logic of the AD75, refer to section "3.5 Specifications of input/output
interfaces with external devices".

Size selection for acceleration/deceleration time

Select the setting size for the acceleration/deceleration time. The setting size such
as "Acceleration time 0 to 3", "Deceleration time 0 to 3" and "Sudden stop
deceleration time" is determined by this setting size.

0 : Acceleration/deceleration time 1 to 65535ms (1-word type)
1: Acceleration/deceleration time 1 to 8388608ms (2-word type)
Normally, select "0 : Acceleration/deceleration time 1 to 65535ms (1-word type)".

Note) e Before selecting the "1: Acceleration/deceleration time 1 to 8388608ms
(2-word type)", confirm that there is sufficient movement amount and that
constant speed movement is possible. Do not use this setting if the
movement amount is remarkably small, or if the speed is slow.

¢ When changing the "acceleration/deceleration time size" from the 2-word
type to the 1-word type, check that all acceleration/deceleration time
setting values are within the "acceleration/deceleration time size" setting
range.
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5.2.4 Detailed parameters 2

Setting value, setting range Setting value buffer
ltem ’ ’ grang Default | memory address
i value
Value set with peripheral device Value set with Axis 1|Axis 2|Axis 3
sequence program
L 36 | 186 | 336
Acceleration time 1 37 | 187 | 337
L 38 | 188 | 338
. Acceleration time 2 . . .
on The setting value range differs according to the " Pr.25 ] 39 | 189 | 339
L Size selection for acceleration/deceleration time" setting. 40 | 190 | 340
Acceleration time 3 |Here, the value within the [Table 1] range is set. 41 | 191 | 341
1000
L 42 | 192 | 342
Deceleration time 1 @ [Table 1] on right page 43 | 193 | 343
P 44 | 194 | 344
Deceleration time 2 45 | 195 | 345
L 46 | 196 | 346
Deceleration time 3 47 | 197 | 347
The setting value range differs depending on the ' Pr.11 |
Stepping motor mode selection” or "[_Pr.1 | Unit setting".
JOG speed limit Here, the value within the [Table 2] range is set. 20000 | 48 | 198 | 348
value 49 | 199 | 349
@ [Table 2] on right page

0:| Pr.8 |Acceleration time O 0

JOG operation 1:[Pr.26 | Acceleration time 1 1
acceleration time R 0 50 | 200 | 350

selection 2 :| Pr.27 | Acceleration time 2 2

3 :| Pr.28 | Acceleration time 3 3

0:| Pr.9 |Deceleration time O 0

JOG operation 1:[Pr.29 | Deceleration time 1 1
deceleration time i 0 51 | 201 | 351

selection 2 :| Pr.30 | Deceleration time 2 2

3:| Pr.31 | Deceleration time 3 3

Acceleration time 1 to Acceleration time 3

Set the item to reach [ Pr.7 | Speed limit value" from speed 0 during positioning
operation.

The setting value size is determined by " Pr.25 | Size selection for
acceleration/deceleration time".

Deceleration time 1 to Deceleration time 3

Set the item to reach speed 0 from " Speed limit value" during positioning
operation.

The setting value size is determined by ' Pr.25 | Size selection for
acceleration/deceleration time".
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[Table 1]
Value set with peripheral device |Value set with sequence program
setting value (ms) (ms)
0 : 1-word type 1to 65535 1 to 65535*
1: 2-word type 1 to 8388608 1 to 8388608
* 1to 32767 : Set as a decimal

32768 to 65535 : Convert into hexadecimal and set

[Table 2]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)
0:mm 0.01 to 6000000.00 (mm/min) 1 to 600000000 (x 10'2mm/min)
0 - Standard mode 1:inch 0.001 to 600000.000 (inch/min) 1 to 600000000 (x 10'3inch/min)
2 : degree 0.001 to 600000.000 (degree/min) 1 to 600000000 (x 10'3degree/min)
3 : pulse 1 to 1000000 (pulse/s) 1 to 1000000 (pulse/s)
0:mm 0.01 to 375000.00 (mm/min) 1 to 37500000 (* 10'2mm/min)
1 : Stepping motor 1:inch 0.001 to 37500.000 (inch/min) 1 to 37500000 (XlO'Sinch/min)
mode 2 : degree 0.001 to 37500.000 (degree/min) | 1 to 37500000 (x10 3degree/min)
3: pulse 1 to 62500 (pulse/s) 1 to 62500 (pulse/s)

JOG speed limit value

Set the maximum speed for JOG operation.

Note) Set the "JOG speed limit value" to less than [ Pr.7 | Speed limit value".
If the "speed limit value" is exceeded, the "JOG speed limit value error"
(error code: 956) will occur.

JOG operation acceleration time selection

Set which of "acceleration time 0 to 3" to use for the acceleration time during JOG
operation.

0:

1
2:
3

Use value set in '[ Pr.8 | Acceleration time 0".
: Use value set in [ Pr.26 | Acceleration time 1".
Use value set in '[ Pr.27 | Acceleration time 2",
: Use value set in [ Pr.28 | Acceleration time 3"

JOG operation deceleration time selection

Set which of "deceleration time 0 to 3" to use for the deceleration time during JOG
operation.

0:

1
2:
3

Use value set in '[ Pr.9 | Deceleration time 0",
: Use value set in [ Pr.29 | Deceleration time 1".
Use value set in '[ Pr.30 | Deceleration time 2",
: Use value set in ' Pr.31 | Deceleration time 3"
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. . Setting value buffer
o Setting value, setting range Default| memory address
) . . Value set with value ) . .
Value set with peripheral device sequence program Axis 1|Axis 2|Axis 3
. 0 : Automatic trapezoid
Acceleration/decel- : , 0
acceleration/deceleration process
eration process : P 0 52 | 202 | 352
selection 1:S-pattern _ 1
acceleration/deceleration process
Pr.36 | S-pattern proportion 1to 100 (%) 1to 100 (%) 100 53 | 203 | 353
The setting value range differs according to the ' Pr.25 |
Size selection for acceleration/deceleration time" setting.
Sudden stop Here, the value within the [Table 1] range is set. 1000 | 54 | 204 | 354
deceleration time 55 | 205 | 355
@ [Table 1] on right page
Stop group 1 sudden
stop selection 0 : Normal deceleration stop 0 56 | 206 | 356
Stop group 2 sudden
stop selection 0 57 | 207 | 357
Stop group 3 sudden | 1: Sudden stop 1 s | 208 | 358
stop selection

Acceleration/deceleration process selection

Set whether to use automatic trapezoid acceleration/deceleration or S-pattern
acceleration/deceleration for the acceleration/deceleration process.

Note) Refer to section "12.6.7 Acceleration/deceleration process function” for
details.

| Speed ' The acceleration and

' deceleration follow a Sin curve.

-
Speed | The acceleration and
' deceleration are linear.

Distance Distance

<Automatic trapezoid acceleration/deceleration> <S-pattern acceleration/deceleration>

The S-pattern acceleration/deceleration is disable when a stepping motor is
used.
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S-pattern proportion

Set the S-pattern ratio (1 to 100%) for carrying out the S-pattern

acceleration/deceleration process.

MELSEC-A

The S-pattern ratio indicates where to draw the acceleration/deceleration curve

using the Sin curve as shown below.

i (Example)
-~ A I | Positoning| !
L B oo i speed !
. BR B2 | ! : !
| | i When S-pattern ratio is 100%
— | v
b ' Positioning| L
- | speed b :
Lo — sin curve i b/ > | bla=07
L | S a -
- 0 = 0, i ‘I t
‘ S-pattern ratio = B/A x 100% i When S-pattern ratio is 70%
[Table 1]
Value set with peripheral device |Value set with sequence program
setting value (ms) (ms)
0 : 1-word type 1 to 65535 1 to 65535*
1: 2-word type 1 to 8388608 1 to 8388608
* 1to 32767 : Set as a decimal

32768 to 65535 : Convert into hexadecimal and set
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Speed limit
value

Sudden stop deceleration time

below.

1) Positioning start

-When positioning is started,

the acceleration starts following
the "acceleration time".

Set the time to reach speed 0 from " Pr.7 |S
stop. The setting value size is determined by "

MELSEC-A

2) Sudden stop cause occurrence

peed limit value" during the sudden
Pr.25 | Size selection for
acceleration/deceleration time". The relation with the other parameters is as shown

Command
speed

-When a "sudden stop cause" occurs,
the deceleration starts following the

"sudden stop deceleration time".

\
\
\
\‘
VA
[N
v
LY
[
i\
VA
\
Actual sudden stop ;>
— deceleration time
Actual accel-
eration time
Pr.37

3) Positioning stop

-When a "sudden stop cause"
does not occur, the decelera-
tion starts toward the stop

position following the "decel-
eration time".

—

Acceleration time

Sudden stop_:

deceleration time

Acceleration time 0
Acceleration time 1

Acceleration time 2
Acceleration time 3

eration time

>
Actual decel-

Deceleration time

Deceleration time 0
Deceleration time 1

Deceleration time 2
Deceleration time 3
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Stop group 1 sudden stop selection
to

Stop group 3 sudden stop selection

Set the method to stop when the stop causes in the following stop groups occur.

e Stopgroup 1.............. Stop with hardware stroke limit

e Stop group 2............... Stop with software stroke limit
Stop signal from peripheral device, PLC READY signal
OFF

e Stop group 3.............. External stop signal

Stop signal from PLC
Error occurrence (excluding errors in stop group 1 and 2)
Stop caused by an ON --> OFF change at the near-point
dog during count method machine zero point return made
at a near-point dog ON. (Refer to sections 8.2.7 and
8.2.8.)
The methods of stopping include "0: Normal deceleration stop" and "1: Sudden
stop".
If "1: Sudden stop" is selected, the axis will suddenly decelerate to a stop when the
stop signal is input.
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. . Setting value buffer
o Setting value, setting range Default | memory address
i i i value
Value setd vg/clr:: genpheral Value se;r\cl)vgtra;equence Axis 1|Axis 2| Axis 3
0 to 65535 (ms)
Oto 32767 :
Positioning Complete Set as a decimal
signal output time 0 t0 65535 (ms) 32768 to 65535: 300 | 59 | 209 ) 359
Convert into hexadecimal
and set
The setting value range differs depending on the ' Pr.11 |
Stepping motor mode selection” or '[_Pr.1 | Unit setting".
(When the stepping motor is used, circular interpolation
Allowable circular control cannot be performed. Set "{ Pr.11 | Stepping motor
interpolation error |Mode selection” to "0: Standard mode™.) 100 | 69 | 210 | 360
width Here, the value within the [Table 1] range is set. 61 | 211 | 361
@ [Table 1] on right page
0 : External positioning start 0
External start function |1 : External speed change 1 0 62 | 212 | 362
selection request
2 : Skip request 2
Near pass mode 0 : Positioning address pass 0
selection for path mode 0 66 | 216 | 366
control 1 : Near pass mode 1

Positioning Complete signal output time

Set the output time of the positioning complete signal [X7, X8, X9] output from the

AD75.

Positioning complete refers to the state in which the output of pulses from the

AD75 has completed, and the specified dwell time has passed.

PLC
PLC CPU o ) AD75
Positioning start signal
[Y10, Y11, Y12]
Lo 1
—()
Positioning Positioning
complete signal
[X7, X8, X9]
Positioning
start signal
Start complete
signal
Positioning complete signal
(after dwell time has passed)
BUSY signal ¢
Positioning :
complete signal SN N
Output time

Positioning complete signal output time

5-42
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[Table 1]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)
0:mm 0 to 10000.0 (1m) 0 to 100000 (*10"um)
] . -5.
0 - Standard mode 1:inch 0 to 1.00000 (inch) 0 to 100000 (*10~inch)
2 : degree 0 to 1.00000 (degree) 0 to 100000 (* 10‘5degree)
3 : pulse 0 to 100000 (pulse) 0 to 100000 (pulse)

Allowable circular interpolation error width

With the "allowable circular interpolation error width", the allowable error range of
the calculated arc path and end point address is set. If the error of the calculated
arc path and end point address is within the set range, circular interpolation will be
carried out to the set end point address while compensating the error with spiral

interpolation.

The allowable circular interpolation error width is set in the reference axis buffer
memory addresses.

» For circular interpolation in axis 1 and axis 2, set in the axis 1 buffer memory
address [60, 61]
» For circular interpolation in axis 2 and axis 3, set in the axis 2 buffer memory
address [210, 211]
» For circular interpolation in axis 3 and axis 1, set in the axis 3 buffer memory
address [360, 361]

End point address
with calculation

End point address

Start point address

Center point address

* With circular interpolation control using the center point designation, the arc
path calculated with the start point address and center point address and the
end point address may deviate.
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External start function selection
Set which function to use the external start signal with.
0 : External positioning start ............... Carry out positioning operation with

external start signal input.

1: External speed change request..... Change the speed of the positioning
operation currently being executed with the
external start signal input.

In this case, set the new speed value in
"[Cd.16] New speed value".

2 :Skiprequest.......cccoeiiiiiiiiiiiieee, The positioning operation currently being
carried out is skipped with the external start
signal input.

POINT

"|Cd.25 | External start valid" flag must be set to validate the external start signal.

Near pass mode selection for path control

Set the method to carry out control between positioning data items during
continuous path control of the AD75 interpolation control.

0 : Positioning address pass mode... The address designated in the "positioning
data" is passed, but the speed output when
the corresponding positioning address is
passed may drop momentarily.

1: Near pass mode.............cccvvvveernnn. Since positioning is not performed at the
address designated in the "positioning data",
the path merely passes near the designated
positioning address, but machine vibration
caused by the momentary output speed drop
can be suppressed.

Note) Refer to section "12.3.3 Near pass mode function" for details on the near
pass mode.
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5.2.5 Zero point return basic parameters

MELSEC-A

Setting value, setting range Setting value buffer
tem 9 ’ g rang Default| memory address
i i i value
Value set W|t_h peripheral Value set with sequence Axis 1|Axis 2| Axis 3
device program
0 : Near-point dog method 0
1: Stopper stop method 1) 1
i 2: r method 2 2
Zero point return Stopper stop method 2) 0 70 | 220 | 370
method 3 : Stopper stop method 3) 3
4 : Count method 1) 4
5 : Count method 2) 5

Zero point return method

Set the "zero point return method" for carrying out machine zero point return.

Zero point return method

0 : Near-point dog method

0 : Near-point dog method ........

1: Stopper stop method 1) .......

2 : Stopper stop method 2) .......

3 : Stopper stop method 3) .......

4 : Count method 1) ..................

5: Count method 2) ..................

After decelerating at the near-point dog ON, stop
at the zero point signal and complete the machine
zero point return.

After decelerating at the near-point dog ON, stop
with the stopper, and complete the machine zero
point return after the dwell time has passed.

After decelerating at the near-point dog ON, stop
with the stopper, and complete the machine zero
point return with the zero point signal.

After starting with the creep speed, stop with the
stopper, and complete the machine zero point
return with the zero point signal.

After decelerating at the near-point dog ON, move
the designated distance, and complete the
machine zero point return with the machine zero
point signal.

After decelerating at the near-point dog ON, move
the designated distance, and complete the
machine zero point return.

Note) Refer to section "8.2.2 Machine zero point return method" for details on the
zero point return methods.

(1) Start machine zero point return.

(Start machine movement at the "{ Pr.48 | Zero point return

v Zero point return speed
)

speed" in the '[ Pr.46 | Zero point return direction”.) p speed
(2) Detect the near-point dog ON, and start deceleration. ;
(3) Decelerate to ' Pr.49 | Creep speed", and move with the (3) 4

creep speed. @) oN | t
(4) At the first zero point signal (single-pulse output per motor Near-point dog OFFj ]

revolution) after the near-point dog OFF, the pulse output

from the AD75 stops, and the machine zero point return is

completed.

Zero point signal
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MELSEC-A
1 : Stopper stop method 1)
(1) Start machine zero point return.
(Start movement at the *[ Pr.48 | Zero point return speed” in .
. ST Pr.48
the " Pr.46 | Zero point return direction"”.) M [Prg]zero F();)'m feturn speed
(2) Detect the near-point dog ON, and start deceleration. ! Creep speed
(3) Decelerate to '[ Pr.49 | Creep speed", and move with the .
creep speed. ©)
(At this time, setting for the "[ Pr.56 | Zero point return torque (1) . . : to
.. " . . . | | ' Range to forcibly stop
limit value" is required. If the torque is not limited, the ; ; ;

! the servomotor
| rotation with the stopper.

-—

servomotor could be damaged in step (4).)

(4) The axis contacts against the stopper at the "| Pr.49 | Creep ) :
" Near-point dog OFF
speed", and then stops. .

: . o Dwell time up
(5) When the near-point dog turns ON and the [ Pr.51 | Zero M

point return dwell time" is passed, the pulse output from the
AD75 stops and the machine zero point return is completed.

2 : Stopper stop method 2)

(1) Start machine zero point return.

(Start movement at the "[ Pr.48 | Zero point return speed" in
the " Pr.46 | Zero point return direction".)

Zero point return speed
(2) Detect the near-point dog ON, and start deceleration. M

oo
(3) Decelerate to '[Pr.49 | Creep speed", and move with the Creep speed

creep speed.

(At this time, setting for the "[ Pr.56 ] Zero point return torque
limit value" is required. If the torque is not limited, the
servomotor could be damaged in step (4).) @ !

(4) The axis contacts against the stopper at the "[ Pr.49 | Creep ~ Zero point signal 5 .
speed"”, and then stops. ' '

(5) After stopping, the pulse output from the AD75 stops with Near-point dog OFF :
the zero point signal (a signal issued from an external : :
device upon detection of contact with the stopper), and the
machine zero point return is completed.

Va Stop with stopper

3 : Stopper stop method 3)

(1) Start machine zero point return.
(Start movement at the " Pr.49 | Creep speed" in the
"[ Pr.46 | Zero point return direction”. At this time, setting for v
the " Pr.56 | Zero point return torque limit value" is required. Creep speed
If the torque is not limited, the servomotor could be
damaged in step (2).)

(2) The axis contacts against the stopper at the"| Pr.49 | Creep (1)
speed”, and then stops. Zero point signal

(3) After stopping, the pulse output from the AD75 stops with (©)
the zero point signal (a signal issued from an external -
device upon detection of contact with the stopper), and the
machine zero point return is completed.

Stop with stopper
)
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MELSEC-A

4 : Count method 1)

(1) Start machine zero point return.

(Start movement at the "[ Pr.48 | Zero point return speed" in
the " Pr.46 | Zero point return direction".) v

(2) Detect the near-point dog ON, and start deceleration.

(3) Decelerate to '[ Pr.49 | Creep speed", and move with the
creep speed.

Setting for the movement
amount after near-poing dog ON

Creep speed
4

Zero point

return speed

. 1) ‘ t
(4) After the near-point dog turns ON and the movement . i md.4qMovement gg‘gogm after
P . € Loyl -p
amount set in " Pr.52 | Setting for the movement amount R

The near-point dog must turn OFF
at a sufficient distance away from
the zero point position.

after near-point dog ON" has passed, the pulse output from
the AD75 stops with the first zero point signal (single-pulse ~ Near-pointdog OFF ‘
output per motor revolution), and the machine zero point ‘ First zero point after moving the

ic ecomnleted e E ; movement amount after near-
return is Completed. Zero point signal point dog ON

ION !

5 : Count method 2)

(1) Start machine zero point return.
(Start movement at the '[ Pr.48 | Zero point return speed”in =~
the " Pr.46 | Zero point return direction".)

(2) Detect the near-point dog ON, and start deceleration.
(3) Decelerate to '[ Pr.49 | Creep speed", and move with the

creep speed @

. 6} t
i , ! Movement amount after

(4) After the near-point dog turns ON and the movement 5 3 near-point dog ON

amount set in " Pr.52 | Setting for the movement amount 1

after near-point dog ON" has passed, the pulse output from

on |
the AD75 stops, and the machine zero point return is Near-pointdog OFFf 777
completed. ‘

Zero point

return speed

2

Setting for the movement
amount after near-poing dog ON

Creep speed
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MELSEC-A
. . Setting value buffer
o Setting value, setting range Default | memory address
i value
Value set with peripheral device Value set with sequence Axis 1|Axis 2|Axis 3
program
0 : Positive direction (address 0
Zero point return mcrement fjlrec.tlon) 0 71 | 221 | 371
direction 1 : Negative direction (address 1
decrement direction)
The setting value range differs depending on the *[ Pr.11 |
Stepping motor mode selection” or '[_Pr.1 | Unit setting".
] Here, the value within the [Table 1] range is set. 72 | 222 | 372
Zero point address 0 73 | 993 | 373
@ [Table 1] on right page
The setting value range differs depending on the *[ Pr.11 |
Stepping motor mode selection” or '[_Pr.1 | Unit setting".
Zero point return Here, the value within the [Table 2] range is set. 74 | 224 | 374
speed 1 75 | 225 | 375
@ [Table 2] on right page

Zero point return direction

Set the direction to start movement when starting machine zero point return.

0: Positive direction (address increment direction)

Moves in the direction that the address increments. (Arrow 2))
1: Negative direction (address decrement direction)

Moves in the direction that the address decrements. (Arrow 1))

Normally, the zero point is set near the lower limit or the upper limit, so | Pr.46 |
Zero point return direction” is set as shown below.

When the zero point is set at the lower
limit side, the zero point return direction
is in the direction of arrow 1).

Set "1" for | Pr.46| .

Lower limit Upper limit

B _ < B
W Zero point o Address increment
|2 I IZ " direction

Address decrement
direction

Lower limit Upper limit

Address decrement |Z V IZ
direction IZ 2) |:_:> Zero pointA IZ

. Address increment
" direction

When the zero point is set at the upper
limit side, the zero point return direction
is in the direction of arrow 2).

Set "0" for | Pr.46| .
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setting value

setting value

(unit)

MELSEC-A
[Table 1]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)
0:mm —214748364.8 to 214748364.7 (um) |-2147483648 to 2147483647 (X lO'lum)
1:inch —21474.83648 to 21474.83647 (inch) [-2147483648 to 2147483647 (X lO_SiHCh)
0 : Standard mode
2 :degree  |0to 359.99999 (degree) 0 to 35999999 (x 10'5degree)
3 : pulse —2147483648 to 2147483647 (pulse) [-2147483648 to 2147483647 (pulse)
0:mm —13421772.8 to 13421772.7 (um) —134217728 to 134217727 (X lO'lum)
1 Stepping motor | 1:inch ~1342.17728 to 1342.17727 (inch)  |~134217728 to 134217727 (x10inch)
mode 2:degree |0 to 359.99999 (degree) 0 to 35999999 (<10 degree)
3 : pulse —134217728 to 134217727 (pulse) [-134217728 to 134217727 (pulse)
[Table 2]
Value set with peripheral device Value set with sequence program

(unit)

0:mm 0.01 to 6000000.00 (mm/min) 1 to 600000000 (* lO'me/min)

0 - Standard mode 1:inch 0.001 to 600000.000 (inch/min) 1 to 600000000 (* 10'3inch/min)
2 :degree  [0.001 to 600000.000 (degree/min) |1 to 600000000 (x 10'3degree/min)
3 : pulse 1 to 1000000 (pulse/s) 1 to 1000000 (pulse/s)
0:mm 0.01 to 375000.00 (mm/min) 1 to 37500000 (><10'2mm/min)

1 : Stepping motor | 1:inch 0.001 to 37500.000 (inch/min) 1 to 37500000 (XlO'Sinch/min)

mode 2:degree  [0.001 to 37500.000 (degree/min) |1 to 37500000 (x103degree/min)

3 : pulse 1 to 62500 (pulse/s) 1 to 62500 (pulse/s)

Zero point address

Set the address used as the reference point for positioning control (ABS method).
(When the machine zero point return is completed, the stop position address is
changed to the address set in "| Pr.47 | Zero point address". At the same time, the

" Pr.47 | Zero point address" is stored in "[Md.29]| Current feed value" and "{Md.30

Machine feed value".)

Zero point return speed

Set the speed for zero point return.

Note) Set the "zero point return speed” to less than [ Pr.7 | Speed limit value”. If
the "speed limit value" is exceeded, the "zero point return speed” will be

limited by " Pr.7 | Speed limit value".
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MELSEC-A

Setting value, setting range

Setting value buffer
Default| memory address

@ [Table 1] on right page

Item
i i i value
Value setd vgslr:: genpheral Value s%tr\c/)vgrha;equence Asis 11Axis 2| Axis 3
The setting value range differs depending on the ' Pr.11 |
Stepping motor mode selection” or "[_Pr.1 | Unit setting".
Here, the value within the [Table 1] range is set.
Creep speed 1 ;g ggg g;g

Zero point return retry 7

0 : Do not retry zero point
return with limit switch

: Retry zero point return
with limit switch

0 78 | 228 | 378

Creep speed

Set the creep speed after near-point dog ON (the low speed just before stopping
after decelerating from the zero point return speed).
The creep speed is set within the following range.

Zero point return speed > Creep speed

Note) The creep speed is related to the detection error when using the zero point
return method with zero point signal, and the size of the collision if a
collision occurs during zero point return method using the stopper stop

method.

>
>

/— Zero point return speed

Machine zero
point return
start

/— Creep speed

3>
>

Near-point
dog signal OFF

ON

Zero point signal
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mode

:degree  |0.001 to 37500.000 (degree/min) 1 to 37500000 (* 10'3degree/min)

. pulse 1 to 62500 (pulse/s) 1 to 62500 (pulse/s)

MELSEC-A
[Table 1]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)

0:mm 0.01 to 6000000.00 (mm/min) 1 to 600000000 (x 10 2mm/min)
1:inch .001 .000 (inch/mi S [

0 - Standard mode incl 0.001 to 600000.000 (inch/min) 1 to 600000000 (%10 inch/min)
2 :degree  [0.001 to 600000.000 (degree/min) |1 to 600000000 (x 10'3degree/min)
3 : pulse 1 to 1000000 (pulse/s) 1 to 1000000 (pulse/s)
0:mm 0.01 to 375000.00 (mm/min) 1 to 37500000 (X10'2mm/min)

1 : Stepping motor | 1:inch 0.001 to 37500.000 (inch/min) 1 to 37500000 (XlO'Sinch/min)
2
3

Zero point return retry

Set whether to carry out zero point return retry.

When the zero point return retry function is validated and the machine zero point
return is started, first the axis will move in the designated zero point return
direction (1)). If the upper/lower limit switch turns OFF before the near-point dog
signal is detected (2)), the axis will decelerate to a stop, and then will move in the
direction opposite the designated zero point return direction (3)). If it is detected
that the near-point dog signal has turned OFF while moving in the opposite
direction, the axis will decelerate to a stop (4)), and then will carry out machine
zero point return again (5), 6)).

©
Start position

3)

'ON E ! Limit switch OFF state

Near-point dog signal : N N

Zero point signal

1

[Operation for zero point return retry function]

1) Movement in the designated zero point return direction starts with the machine zero point
return start.

2) The axis decelerates when the limit switch is detected.

3) After stopping with the limit switch detection, the axis moves in the opposite direction of
the designated zero point return direction at the zero point return speed.

4) The axis decelerates when the near-point dog signal turns OFF.

5),6) After stopping with the near-point dog signal OFF, carries out machine zero point
return in the designated zero point return direction.

5-51

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5 DATA USED FOR

POSITIONING CONTROL
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5.2.6 Zero point return detailed parameters

Setting value, setting range Setting value buffer
ltemn 9 ! g rang Default| memory address
i value
Value set with peripheral device Value set with Axis 1|Axis 2|Axis 3
sequence program
0 to 65535 (ms)
0to 32767 :
Zero point return Set as a decimal
) 0 to 65535 (ms 0 79 | 229 | 379
dwell time (ms) 32768 to 65535 :
Convert into
hexadecimal and set
The setting value range differs depending on the ' Pr.11 |
Setting for the Stepping motor mode selection” or "[_Pr.1 | Unit setting".
movement amount | H€re, the value within the [Table 1] range is set. 80 | 230 | 380
after near-point dog 0 81 | 231 | 381
ON @ [Table 1] on right page
0:| Pr.8 |Acceleration time O 0
Zero point return 1:[Pr.26 | Acceleration time 1 1
acceleration time R 0 82 | 232 | 382
selection 2 :| Pr.27 | Acceleration time 2 2
3 :| Pr.28 | Acceleration time 3 3
0:| Pr.9 |Decelerationtime O 0
Zero point return 1:[Pr.29 | Deceleration time 1 1
deceleration time i 0 83 | 233 | 383
selection 2 :| Pr.30 | Deceleration time 2 2
3 :| Pr.31 | Deceleration time 3 3

Zero point return dwell time

When stopper stop 1) is set for " Zero point return method", set the time for
the machine zero point return to complete after the near-point dog signal turns ON.
The setting value must be longer than the movement time from the near-point dog
signal ON to stopping with the stopper.

(If the zero point return method is not "stopper stop method 1)", the " Zero
point return dwell time" value is irrelevant.)

Setting for the movement amount after near-point dog ON

Artisan Technolo

When zero point return method is set the count method 1) or 2), set the movement
amount to the zero point after the near-point dog signal turns ON.

(The movement amount after near-point dog ON should be equal to greater than
the sum of the "distance covered by the deceleration from the zero point return
speed to the creep speed" and "distance of movement in 10 ms at the zero point
return speed".)
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[Table 1]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)
0:mm 0to 214748364.7 (um) 0to 2147483647 (x lO'lum)
1:inch 0 to 21474.83647 (inch 2147483647 (x10inch
0 : Standard mode ! (inch) 0to 83647 (x107inch)
2:degree [0to0 21474.83647 (degree) 0to 2147483647 (x 10'5degree)
3 : pulse 010 2147483647 (pulse) 0to 2147483647 (pulse)
0:mm 010 13421772.7 (um) 0to 134217727 (x 10'lum)
1: Stepping motor | 1: inch 0to 1342.17727 (inch) 0to 134217727 (x 10'5inch)
mode 2:degree [0to 1342.17727 (degree) 0 to 134217727 (x10°degree)
3: pulse 0to 134217727 (pulse) 0to 134217727 (pulse)

------------ Example for setting "|Pr.52| Setting for the movement amount after near-point dog ON"

When "[ Pr.7] Speed limit value" is set to 200kpulse/s, " Zero point return speed" is set to 10kpulse/s, "[Pr.49] Creep
speed" is set to 1kpulse/s and the deceleration time is set to 300ms, " Setting for the movement amount after near-point
dog ON" is calculated as shown below.

[Machine zero point return operation]

[ Pr.7 | Speed limit value [Deceleration _ 1 . Vz |
e | = 0.01 x Vz
-Vp= pulsels d|5tance] 2 1000 Movement amount for 10ms
\ ____________________ Vv Th <V at zero point return speed
= YZ xVZ , 0.01 x Vz
Zero point return speed - + U
: Vz=10kpulse/s 2000 Vp
N 3 3
- 10x10° 300x10x10° 41 10, 103
2000 200 x 10
[Pr.49] Creep speed = 75+ 100
: Ve=1kpulse/s
= 175
v
> * Set 175 or more for "[Pr.52] Setting for the movement
amount after near-point dog ON"
- t . .
Actu_al decel t=Thx vz » Deceleration time
eration time Vp

: Tb=300ms

Zero point return acceleration time selection
Set which of "acceleration time 0 to 3" to use for the acceleration time during zero
point return.
0 : Use the value set in '{ Pr.8 | Acceleration time 0".
1 : Use the value set in "{ Pr.26 | Acceleration time 1".
2 : Use the value set in " Pr.27 | Acceleration time 2"
3 : Use the value set in ' Pr.28 | Acceleration time 3".

Zero point return deceleration time selection

Set which of deceleration time 0 to 3" to use for the deceleration time during zero
point return.

0 : Use the value setin '{ Pr.9 | Deceleration time 0".

1 : Use the value set in '{ Pr.29 | Deceleration time 1".

2 : Use the value set in ' Pr.30 | Deceleration time 2"

3 : Use the value set in ' Pr.31 | Deceleration time 3"
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MELSEC-A
. . Setting value buffer
o Setting value, setting range Default| memory address
i i i value
Value set W|t_h peripheral Value set with sequence Asis 11Axis 2| Axis 3
device program
The setting value range differs depending on the " Pr.11 |
Stepping motor mode selection” or "[_Pr.1 | Unit setting".
; ; Here, the value within the [Table 1] range is set.
Zero point shift [T ] rang 0 84 | 234 | 384
amount 85 | 235 | 385
@ [Table 1] on right page
Zero point return 1 to 300 (%) 1t0 300 (%) 300 | 86 | 236 | 386
torque limit value
Speed designation |0 : Zero point return speed 0
. . . 0 88 | 238 | 388
during zero point shift(1 : Creep speed 1
0 to 65535 (ms)
0 to 32767 :
Dwell time during Set as a decimal
zero point return retry 01065535 (ms) 32768 to 65535 : 0 89 | 239 | 389
Convert into hexadecimal
and set

Zero point shift amount

Set the amount to shift (move) from the position stopped at with machine zero
point return.

*

The zero point shift function is used to compensate the zero point position
stopped at with machine zero point return.

If there is a physical limit to the zero point position, due to the relation of the near-
point dog installation position, use this function to compensate the zero point to an
optimum position.

Zero point return direction

_— >

When "[Pr.55] Zero point

shift amount" is positive

Shift point

/ Shift point

Start point ﬁ ,
/ ) / Shift after deviation
When "[Pr.55] Zero point \ , counter clear is canceled

shift amount” is negative LJ

Near-point dog signall:l
Zero point signal

|
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mode - degree |-1342.17728 to 1342.17727 (degree)  |-134217728 to 134217727 (x10°degree)

MELSEC-A
[Table 1]
Value set with peripheral device Value set with sequence program
setting value setting value (unit) (unit)
0:mm —214748364.8 to 214748364.7 (um) —2147483648 to 2147483647 (x lO'lum)
0 - Standard mode 1:inch —21474.83648 to 21474.83647 (inch) —2147483648 to 2147483647 (x 10'5inch)
2 :degree |—21474.83648 to 21474.83647 (degree) |—2147483648 to 2147483647 (X 10'5degree)
3 : pulse —2147483648 to 2147483647 (pulse) |-2147483648 to 2147483647 (pulse)
0:mm —13421772.8 to 13421772.7 (um) —134217728 to 134217727 (XlO'lum)
1 : Stepping motor | 1 :inch —1342.17728 to 1342.17727 (inch) —134217728 to 134217727 (><10'5inch)
2
3

: pulse —134217728 to 134217727 (pulse) —134217728 to 134217727 (pulse)

Zero point return torque limit value

Set the value to limit the servomotor torque after reaching the creep speed during
machine zero point return.
Refer to section "12.4.2 Torque limit function" for details on the torque limits.

Speed designation during zero point shift

Set the operation speed for when a value other than "0" is set for "| Pr.55 | Zero
point shift amount". Select the setting from *| Pr.48 | Zero point return speed"” or

" Pr.49 | Creep speed".
0 : Designate "| Pr.48 | Zero point return speed" as the setting value.
1 : Designate "| Pr.49 | Creep speed" as the setting value.

Dwell time during zero point return retry

When zero point return retry is validated (when "1" is set for | Pr.50 ]), set the stop
time after decelerating in 2) and 4) in the following drawing.

Temporarily stop for

the time set in \

Temporarily stop for

the time set in

&
Start position

3)
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5.3 List of positioning data

Before explaining the positioning data setting items | Da.1 |to| Da.9 |, the

configuration of the positioning data will be shown below.
The positioning data stored in the AD75 buffer memory has the following type of
configuration.

e Up to 100 positioning data items can be set (stored) for each axis
L in the buffer memory address shown on the left.
Positioning data No. 1 This data is controlled as positioning data No. 1 to 100 for each axis.
Positioning identifier 1310 1320 2291 e One positioning data item is configured of the items shown in the
1300 2281 bold box.
1321
1301 1311 2282 | 2292
M code -
- 1322 2294
2 ; 1302 | 1342 228 | 2205
% Dwell time 1 2285
1324
1314
1304 22 11325 2286 | 2296
Command speed 1305 5 2287
Da.5 1326
| Da.5] o 1306 | 1316 1327 2088 | 2298
Positioning address/| 13097 f 1317 2089 | 2299
movement amount i
o el
Arc address 1309 | H

Positioning data No. 1

Positioning identifier 2300 | 2310 2320 3081 | 3291 :Configuration of positioning identifierl—
b15 b12 b8 b4 b0
s | 21| 202 || ey | s2ee| | I 11 [T 17 [oror 7 Jeutermemon
M code 2 l Il 1L | l |
~ 2302 | 2312 2322 3284 | 3294 T T
2 Dwell time i 3285 | 3295
< 2314 | 2324 Control method Operation pattern
23041 50 0] 2325 3286 | 3296 o
Command speed 2305 i 3287 | 3297 Acceleration time No.
2326 3298 -
I 2306 | 2316 5357 3288 Deceleration time No.
Positioning address/ | 2307 | 2317 3089 | 3299
movement amount i
2328 I
2308 ggig 2329 [
Arc address 2309 | L
5-56
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Positioning data No. 1
Positioning identifier 33103320
4291
to 3300 i 4281
3321
3301 | 3311 4282 | 4292
M code -
330z | 3312 | 3322 4284 | 4294
o Dwell time i 4285 | 4295
@
2 3314 | 3324
3304 | ~o15[3325 4286 | 4296
Command speed 3305 - 4287
3326
o 3306 3316 3327 4288 4298
Positioning address/| 3307 | 3317 i 4089 | 4299
movement amount
Arc address

Buffer memory address

The positioning data setting items (| Da.1 |to| Da.9 |) are explained in the following
section.

(The buffer memory addresses for the axis 1 to axis 3 "positioning data No. 1" are
shown.)

REMARK

*. Positioning data No. 101 to 600 cannot be set in the buffer memory.
The data set in positioning data No. 101 to 600 is directly set into the AD75 OS
memory from a peripheral device using the AD75 software package.

(To set without using a peripheral device, transmission must be carried out using
the block transmission memory.)
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Setting value buffer

ltem Setting value Dve;flilélt memory address
Value set with peripheral device Value set with sequence program Axis 1|Axis 2|Axis 3
00 : Positioning complete 00 || @ Operation pattern
Operation 01 : Continuous positioning control 01
pattern 11 : Continuous path control 11 |_]
ABS Linear 1 : o1n | ]
1-axis linear control (ABS)
INC Linear 1 : 02
1-axis linear control (INC)
Fixed-dimension feed 1 : 03H
1-axis fixed-dimension feed control
ABS Linear 2 : 0dn
2-axis linear interpolation control (ABS)
INC Linear 2 : 05H
2-axis linear interpolation control (INC)
Fixed-dimension feed 2 : 06H
2-axis fixed-dimension feed control
ABS Circular interpolation : ® Control method
Circular interpolation control with 07H
auxiliary point designation (ABS)
INC Circular interpolation : ‘ Setting value
Circular interpolation control with 08H
auxiliary point designation (INC) _' S
ABS Circular right : ! E ! E ! E ! E H
Circular interpolation control with center | 09H Lo Lo Lo L
point_designation (ABS, CW) :
5 | Control ABS_ Clrcu!ar left : _ _
£ method Circular interpolation control with center [ 0AH | i 7 ; ; ;
c
: RS despeton (ABS, COW R -
. R
_E’ Circular interpolation control with center | 0BH I I ! i ! '—! 0000+ | 1300 | 2300 | 3300
IS point designation (INC, CW) ]
'§ INC Circular left :
o Circular interpolation control with center | OCH
point designation (INC, CCW)
Forward run Speed limited : ODH
Speed control (forward run)
Reverse run Speed limited : OE
H
Speed control (reverse run)
Forward run speed/position :
Speed/position changeover control OFH
(forward run)
Reverse run speed/position :
Speed/position changeover control 10H
(reverse run)
Current value change :
11H
Current value change
JUMP command : 20H
JUMP command —
0:[ Pr.8 ] Acceleration time O 00 7]
] 1:|Pr.26 | Acceleration time 1 01 L
ﬁ;ze:\?;étlon 2 :[Pr.27 | Acceleration time 2 0| |® g‘;‘;e'eraﬁo” 1
3:| Pr.28 | Acceleration time 3 11 |
0:[ Pr.9 |Deceleration time 0 00 |]
) 1:| Pr.29 | Deceleration time 1 01
It?nizell\i:.atlon 2 :[Pr.30 | Deceleration time 2 10 | |@ Deceleration time
3:| Pr.31 | Deceleration time 3 11 |—
5-58
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MELSEC-A

Operation pattern

The operation pattern designates whether positioning of a certain data No. is to be
ended with just that data, or whether the positioning for the next data No. is to be
carried out in succession.

[Operation pattern]

POSItioNINg COMPIEtE - «xxxe e rerrersiriiri Independent positioning control
(Positioning complete)

Continuous positioning with one start signal --+------ Continuous positioning control
Positioning
continued
Continuous path positioning with speed change----- Continuous path control
1) Positioning complete..................... Set to execute positioning to the designated
address, and then complete positioning.
2) Continuous positioning control ..... Positioning is carried out successively in
order of data Nos. with one start signal.
The operation stops once at each positioning
data.
3) Continuous path contral................ Positioning is carried out successively in

order of data Nos. with one start signal.
The operation does not stop at each
positioning data.

Control method

Set the "control method" for carrying out positioning control.

Note) + When "JUMP command" is set for the control method, the [ Da.8 ]
Dwell time" and "{ Da.9 | M code" setting details will differ.
¢ Refer to "Chapter 9 MAIN POSITIONING CONTROL" for details on the
control methods.
« If "degree” is set for [ Pr.1 | Unit setting", circular interpolation control
cannot be carried out. (The "Control method setting error" (error code:
524) will occur when executed.)

Acceleration time No.

Set which of "acceleration time 0 to 3" to use for the acceleration time during
positioning.

0 : Use the value set in '{ Pr.8 | Acceleration time 0".

1 : Use the value set in '{ Pr.26 | Acceleration time 1".

2 : Use the value set in " Pr.27 | Acceleration time 2"

3 : Use the value set in ' Pr.28 | Acceleration time 3".

Deceleration time No.

Set which of "deceleration time 0 to 3" to use for the deceleration time during
positioning.

0 : Use the value setin '{ Pr.9 | Deceleration time 0".

1 : Use the value set in '{ Pr.29 | Deceleration time 1".

2 : Use the value set in ' Pr.30 | Deceleration time 2"

3 : Use the value set in ' Pr.31 | Deceleration time 3"
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Setting value buffer

Setting value, setting range Default | memory address

Iltem
i i i value
Value setd vgslr:: genpheral Value s%tr\c/)vgrha;equence Asis 11Axis 2| Axis 3
The setting value range differs according to the ' Da.2 ]
Control method".
Here, the value within the following range of [Table 1] range
Positioning address/ |i< sor g range of [Table 1] rang o |1306 | 2306|3306
movement amount 1307 | 2307 | 3307
@ [Table 1] on right page

Positioning address/movement amount

Set the address to be used as the target value for positioning control.
The setting value range differs according to the *{ Da.2 | Control method".

(1) to (3)

(1) Absolute (ABS) system, Current value charge
e The setting value (positioning address) for the ABS system and current value
change is set with an absolute address (address from zero point).

Stop position
(positioning start address)

-1000 1000 3000
Movement Movement
amount : 2000 amount : 2000
| |

(2) Incremental (INC) system, fixed-dimension feed 1, fixed-dimension

feed 2

¢ The setting value (movement amount) for the INC system is set as a
movement amount with sign.
When movement amount is positive: Moves in the positive direction (address
increment direction)
When movement amount is negative: Moves in the negative direction (address
decrement direction)

Stop position
(positioning start position)

(Movement amount) (Movement amount)
-30000 | 30000
|
Moves in Moves in

negative direction positive direction
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[Table 1]
B When [ Pr.1 | Unit setting" is "mm"

MELSEC-A

Value set with peripheral device Value set with sequence program *!
setting value (um) (<10 tum)
ABS Linear 1 :01n | Setthe address , |0 Setthe address
ABS Linear 2 : 04n —214748364.8 to 214748364.7 * —2147483648 to 2147483647
Current value change 211H [-13421772.8 to 13421772.7] *3 [-134217728 to 134217727]
INC Li 1 102
INg L:QEZ: > : 85: ¢ Set the movement amount 0 Set the movement amount
Fixed-dimension feed 1 I 031 —214748364.8 to 214748364.7 —2147483648 to 2147483647
Fixed dimension feed 2 - 06H [-13421772.8 to 13421772.7] [-134217728 to 134217727]
Forward run speed/position : OF+ ¢ Set the movement amount ¢ Set the movement amount
Reverse run speed/position 104 0 to 214748364.7 0 to 2147483647
' [0 to 13421772.7] [0 to 134217727]

Forward run Speed limited : ODH
Reverse run Speed limited : OEH (Setting not required) (Setting not required)
JUMP command . 20H
ABS Circular interpolation : 074 [¢ Set the address 0 Set the address
ABS Circular right 1 091 —214748364.8 to 214748364.7 —2147483648 to 2147483647
ABS Circular left :0AH 1+ Circular interpolation control is not possible when using the stepping motor mode.
INC Circular interpolation : 08+ |¢ Set the movement amount 0 Set the movement amount
INC Circular right : 0BH —214748364.8 to 214748364.7 —2147483648 to 2147483647
INC Circular left :0CH I« Circular interpolation control is not possible when using the stepping motor mode.

1

(The value will be converted into the specified value within the system.)
*2 Setting range for when "{ Pr.11 | Stepping motor mode selection” is "standard mode".

*3

"stepping motor mode".

Decimal points cannot be used in the sequence program, so input the setting value as an integer.

The values shown in parentheses are the setting range for when "[ Pr.11 | Stepping motor mode selection™ is

(3) For speed/position changeover control
¢ Set the movement amount from when the control changes from the speed

control to the position control.

Speed

control

Speed/position changeover

Movement amount setting

Time
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B When ' Pr.1 | Unit setting" is "degree”

MELSEC-A

Value set with peripheral device Value set with sequence program **
setting value (degree) (x 107 degree)
ABS Linear 1 :01n [ Setthe address , 0 Set the address
ABS Linear 2 : 041 0 to 359.99999 * 0 to 35999999
Current value change 111H [0 to 359.99999] *3 [0 to 35999999]
:“g t:zg:: ; 82: 0 Set the movement amount ¢ Set the movement amount
Fixed-dimension feed 1 . 03 —21474.83648 to 21474.83647 —2147483648 to 2147483647
Fixed-dimension feed 2 - 06 [-1342.17728 to 1342.17727] [-134217728 to 134217727]
Forward run speed/position : OFH ¢ Set the movement amount ¢ Set the movement amount
Reverse run speed/position : 10w 0 to 21474.83647 0 to 2147483647
[0to 1342.17727] [0 to 134217727]
Forward run Speed limited : ODH
Reverse run Speed limited : OEH (Setting not required) (Setting not required)
JUMP command 112+
ABS Circular interpolation : 07H
ABS Circular right 1 09H
ABS Circular left : OAH . ) ) ) .
INC Circular interpolation - 08 Circular interpolation control is not possible
: 08H
INC Circular right : OBH
INC Circular left : OCH

B When ' Pr.1 | Unit setting" is "pulse”

Value set with peripheral device Value set with sequence program **
setting value (pulse) (pulse)

ABS Linear 1 :01n |0 Setthe address 0 Set the address
ABS Linear 2 1 041 —2147483648 to 2147483647 *° —2147483648 to 2147483647
Current value change 211w [-134217728 to 134217727] *° [-134217728 to 134217727]
INC Li 1 102
INg L:QEZ: 2 . 85: ¢ Set the movement amount ¢ Set the movement amount
Fixed-dimension feed 1 . 03 —2147483648 to 2147483647 —2147483648 to 2147483647
Fixed-dimension feed 2 . 06H [-134217728 to 134217727] [-134217728 to 134217727]
Forward run speed/position : OFH ¢ Set the movement amount ¢ Set the movement amount
Reverse run speed/position 104 0 to 2147483647 0 to 2147483647

’ [0to 134217727] [0to 134217727]
Forward run Speed limited : ODH
Reverse run Speed limited : OEH (Setting not required) (Setting not required)
JUMP command 1 20H
ABS Circular interpolation : 071 |¢ Set the address O Set the address
ABS Circular right 1 09H —2147483648 to 2147483647 —2147483648 to 2147483647
ABS Circular left “OAH |+ Circular interpolation control is not possible when using the stepping motor mode.
INC Circular interpolation : 08+ |¢ Set the movement amount ¢ Set the movement amount
INC Circular right : OBH —2147483648 to 2147483647 —2147483648 to 2147483647
INC Circular left 1 0CH

* Circular interpolation control is not possible when using the stepping motor mode.
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B When ' Pr.1 | Unit setting" is “inch”

MELSEC-A

Value set with peripheral device Value set with sequence program **
setting value (inch) (<10 inch)
ABS Linear 1 :01n |© Setthe address 0 Set the address
ABS Linear 2 1 041 —21474.83648 t0 21474.83647 *? —2147483648 to 2147483647
Current value change 2 11H [-1342.17728 to 1342.17727] *3 [-134217728 to 134217727
:“g t:zg:: ; 82: 0 Set the movement amount ¢ Set the movement amount
Fixed-dimension feed 1 . 034 —21474.83648 to 21474.83647 —2147483648 to 2147483647
Fixed-dimension feed 2 - 061 [-1342.17728 to 1342.17727] [-134217728 to 134217727]
Forward run speed/position : OFH ¢ Set the movement amount 0 Set the movement amount
Reverse run speed/position : 10x 0to 21474.83647 0 to 2147483647
[0 to 1342.17727] [0 to 134217727]
Forward run Speed limited : ODH
Reverse run Speed limited : OEH (Setting not required) (Setting not required)
JUMP command : 20H
ABS Circular interpolation : 07+ [0 Set the address O Set the address
ABS Circular right 1 O9H —21474.83648 to 21474.83647 —2147483648 to 2147483647
ABS Circular left “OAH |+ Circular interpolation control is not possible when using the stepping motor mode.
INC Circular interpolation : 08+ | Set the movement amount ¢ Set the movement amount
INC Circular right : OBH —21474.83648 to 21474.83647 —2147483648 to 2147483647
INC Circular left :0CH I+ Circular interpolation control is not possible when using the stepping motor mode.
#1

(The value will be converted into the specified value within the system.)

*2

*3

Decimal points cannot be used in the sequence program, so input the setting value as an integer.

Setting range for when '[ Pr.11 | Stepping motor mode selection” is "standard mode".

The values shown in parentheses are the setting range for when *[ Pr.11 | Stepping motor mode selection" is
"stepping motor mode".
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Setting value buffer

Setting value, setting range Default | memory address

Item

- - ; value
Value setd vgslr:: genpheral Value s%tr\c/)vgrha;equence Axis 1|Axis 2| Axis 3
The setting value range differs according to the ' Da.2 ]
Control method".
Here, the value within the [Table 1] range is set. 1308 | 2308 | 3308
Arc address O | 1309 | 2309 | 3309
@ [Table 1] on right page

Arc address

The arc address is data required only when carrying out circular interpolation

control.

(1) When carrying out circular interpolation with auxiliary point designation, set the
auxiliary point (passing point) address as the arc address.

(2) When carrying out circular interpolation with center point designation, set the
center point address of the arc as the arc address.

* End point address

| (Address set with [Da.5))

End point address

(Address set with [Da.5 )

N

Auxiliary point

(Address set with )

' Center point address

! (Address set with [Da.6])

Start point address (Address before starting positioning) ~ Start point address (Address before starting positioning)

<(1) Circular interpolation with auxiliary <(2) Circular interpolation with center
point designation> point designation>

When not carrying out circular interpolation control, the value set in '{ Da.6 | Arc
address" will be invalid.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5 DATA USED FOR POSITIONING CONTROL

[Table 1]
B When [ Pr.1 | Unit setting" is "mm"

setting value

Value set with peripheral device
(nm)

Value set with sequence program «L
(10™um)

ABS Circular interpolation : 07H

¢ Set the address

¢ Set the address

Forward run Speed limited : ODH
Reverse run Speed limited : OEH
Forward run speed/position : OFH
Reverse run speed/position : 10H
JUMP command 1 20H
Current value change 211H

(Setting not required)

ABS Circular right 109+ 2

ABS Circular left e —214748364.8 to 214748364.7 —2147483648 to 2147483647
:“g g:igﬂ::: ;?éﬁipolatlon 82: ¢ Set the movement amount ¢ Set the movement amount

INC Circular left - OCH —214748364.8 t0 214748364.7 —2147483648 to 2147483647
ABS Linear 1 :01H

ABS Linear 2 1 044

INC Linear 1 1 02H

INC Linear 2 1 05H

Fixed-dimension feed 1 1 03H

Fixed-dimension feed 2 1 06H

(Setting not required)

*1 pecimal points cannot be used in the sequence program, so input the setting value as an integer.

(The value will be converted into the specified value within the system.)

*2 Setting range for when '{ Pr.11 | Stepping motor mode selection” is "standard mode".
(Circular interpolation control cannot be carried out when using the stepping motor.)

B When ' Pr.1 | Unit setting" is "degree”

Value set with peripheral device Value set with sequence program **
setting value (degree) (% 10° degree)

ABS Circular interpolation : 07H

ABS Circular right 1 09H

ABS Circular left : OAH . . . . .

- - - Circular interpolation control is not possible (If set, an error occurs.)

INC Circular interpolation : 08+

INC Circular right : OBH

INC Circular left : OCH

ABS Linear 1 1 01H

ABS Linear 2 : 041

INC Linear 1 1 02+

INC Linear 2 : O5H

Fixed-dimension feed 1 1 03H

I'zg(r?ga;?(;r?sgsgge?:ﬂrﬁite d 86D: (Setting not required) (Setting not required)
Reverse run Speed limited : OEH

Forward run speed/position : OFH

Reverse run speed/position : 10H

JUMP command : 20H

Current value change 211H
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B When ' Pr.1 | Unit setting" is "pulse”

MELSEC-A

Value set with peripheral device Value set with sequence program *!
setting value (pulse) (pulse)
222 g:;gﬁ:g: gf‘;polatlon 8;: O Set the address O Set the address
: 2
ABS Gircular left e —2147483648 to 2147483647 * —2147483648 to 2147483647
INC Circular int lati 108
INC C:EEI:: 'r?gﬁipo afion . OB: ¢ Set the movement amount ¢ Set the movement amount
INC Circular left - OCH —2147483648 to 2147483647 —2147483648 to 2147483647
ABS Linear 1 :01H
ABS Linear 2 1 04H
INC Linear 1 1 02H
INC Linear 2 1 05H
Fixed-dimension feed 1 :03H
Fixed-dimension feed 2 : 06H . . . .
Forward run Speed limited : ODw (Setting not required) (Setting not required)
Reverse run Speed limited : OEH
Forward run speed/position : OFH
Reverse run speed/position : 10H
JUMP command 1 20H
Current value change 111H

*1 Decimal points cannot be used in the sequence program, so input the setting value as an integer.

(The value will be converted into the specified value within the system.)

2 Setting range for when "{ Pr.11 | Stepping motor mode selection"” is "standard mode".
(Circular interpolation control cannot be carried out when using the stepping motor.)
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B When ' Pr.1 | Unit setting" is “inch”

MELSEC-A

Value set with peripheral device Value set with sequence program **

setting value (inch) (<10 inch)

Qgg g:igﬂ:gi :?éﬁ:polatlon 8;: 0 Set the address ) O Set the address
: _ R N

ABS Circular left e 21474.83648 to 21474.83647 2147483648 to 2147483647
:Hg 8;23::: ;riléﬁipolatlon 8:: 0 Set the movement amount 0 Set the movement amount
ING Gireular left . 0CH —21474.83648 to 21474.83647 —2147483648 to 2147483647
ABS Linear 1 1 01H
ABS Linear 2 : 041
INC Linear 1 1 02+
INC Linear 2 : O5H
Fixed-dimension feed 1 1 03H
Fixed-dimension feed 2 : 06H . . . .
Forward run Speed limited : ODH (Setting not required) (Setting not required)
Reverse run Speed limited : OEH
Forward run speed/position : OFH
Reverse run speed/position : 10H
JUMP command : 20H
Current value range $11H

*1 Decimal points cannot be used in the sequence program, so input the setting value as an integer.

(The value will be converted into the specified value within the system.)

*2 Setting range for when '{ Pr.11 | Stepping motor mode selection” is "standard mode".
(Circular interpolation control cannot be carried out when using the stepping motor.)
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MELSEC-A
. . Setting value buffer
o Setting value, setting range Default| memory address
i i i value
Value setd vgslr:: genpheral Value s%tr\c/)vglltrha;equence Asis 11Axis 2| Axis 3
The setting value range differs depending on the ' Pr.11 |
Stepping motor mode selection” or "[_Pr.1 | Unit setting".
Here, the value within the [Table 1] range is set.
. 1304 | 2304 | 3306
Command speed @ [Table 1] on right page 0 |1305 | 2305 | 3307
—1: Current speed
(Speed set for previous -1
positioning data No.)
. |The setting value range differs according to the '{ Da.2 |
Dwell time c "
Dwell time/ ontrol method".
JUMP Here, the value within the [Table 2] range is set. 0 1302 | 2302 | 3302
destination JUMP
positioning data|destination ( ? Table 2] on right page
No positioning [ ] ey
data No.
The setting value range differs according to the ' Da.2 ]
M code Control method".
M code/ Here, the value within the [Table 3] range is set. 0 1301 | 2301 | 3301
condition data o
Condition ( é§:: [Table 3] on right page
data

Command speed

Set the command speed for positioning.

(1) If the set command speed exceeds the speed limit value, positioning will be
carried out at the speed limit value.

(2) If "=1"is set for the command speed, the current speed (speed set for previous
positioning data No.) will be used for positioning control. Use the current
speed for uniform speed control, etc. If "—1" is set for continuing positioning
data, and the speed is changed, the following speed will also change.

(Note that when starting positioning, if the "—1" speed is set for the positioning

data that carries out positioning control first, the error "no command speed"

(error code:503) will occur, and the positioning will not start.
Refer to section "14.2 List of errors" for details on the errors.)

M code/condition data

Set an "M code" or "condition data No." corresponding to the *[ Da.2 | Control
method".
« When a method other than "JUMP command" is set for " Da.2 | Control method"
..... Set an "M code". If an "M code" is not to be output, set "0" (default value).
+ When "JUMP command" is set for '[ Da.2 | Control method"
..... Set the "condition data No."* for JUMP
0 : Unconditionally JUMP to the positioning data set in [ Da.8 |.
1to 10 : JUMP according to the condition data No. 1 to No. 10.
* The condition data sets the conditions for executing the JUMP command. (The
JUMP is established when the set conditions are satisfied.)
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MELSEC-A
[Table 1]
Value set with peripheral device (unit) Value set with sequence program
setting value setting value (unit)
0:mm 0.01 to 6000000.00 (mm/min) 1 to 600000000 (x 10'2mm/min)
0 - Standard mode 1:inch 0.001 to 600000.000 (inch/min) 1 to 600000000 (<10 %inch/min)
2 : degree 0.001 to 600000.000 (degree/min) 1 to 600000000 (x 10'3degree/min)
3 : pulse 1 to 1000000 (pulse/s) 1 to 1000000 (pulse/s)
0:mm 0.01 to 375000.00 (mm/min) 1 to 37500000 (* 10'2mm/min)
1 : Stepping motor 1:inch 0.001 to 37500.000 (inch/min) 1 to 37500000 (XlO'Sinch/min)
mode 2 : degree 0.001 to 37500.000 (degree/min) 1 to 37500000 (* 10'3degree/min)
3 pulse 1 to 62500 (pulse/s) 1 to 62500 (pulse/s)
[Table 2]
o Value set with peripheral | Value set with sequence
- Setting item .
setting value device program
JUMP command 1 20H Positioning data No. 1to 600 1 to 600
Other than JUMP command : 01+ to 114 [Dwell time 0 to 65535 (ms) 0 to 65535 (ms)
[Table 3]
o Value set with peripheral | Value set with sequence
- Setting item .
setting value device program
JUMP command . 20H Condition data 0to 10 0to 10
Other than JUMP command : 01+ to 11+ |M code 0 to 32767 0 to 32767
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Dwell time/JUMP designation positioning data No.
Set the "dwell time" or "positioning data No." corresponding to the *{ Da.2 ] Control

method".

MELSEC-A

« When a method other than "JUMP command" is set for " Da.2 | Control method"

..... Set the "dwell time".

« When "JUMP command" is set for '[ Da.2 ] Control method"

Set the "positioning data No." for the JUMP destination.

When the "dwell time" is set, the setting details of the "dwell time" will be as follows

according to ' Da.1 | Operation pattern”,

1) When "[Da.1] Operation pattern” in "00: Positioning complete

- Set the time from when the positioning ends to when the
"positioning complete signal” turns ON as the "dwell time".

Positioning control

Positioning complete signal

OFF

ON

=

2) When "[Da.1] Operation pattern” is "01: Continuous positioning control”

. Set the time from when positioning control ends to when
the next positioning control starts as the "dwell time".

Positioning control

\

Dwell time

Next positioning
control

3) When " Operation pattern” is "11: Continuous path control"

. The setting value is irrelevant to the control.
(The "dwell time" is Oms.)

Positioning control

/

\

Dwell time

Next positioning control

L No dwell time (Oms)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




5 DATA USED FOR POSITIONING CONTROL

5.4 List of start block data

MELSEC-A

Before explaining the start block data setting items | Da.1 |to |Da.13 |, the configuration
of the start block data will be shown below.
The start block data stored in the AD75 buffer memory has the following type of
configuration.

50th point

Setting item Egcf‘freersrgemory
® Up to 50 start block data points can be set
2nd point (stored) for each axis in the buffer memory
1st point . Buffer memory address shown on the left.
: I | Buffer memo dress 4349 i i ]
Setting item ry ® One start block data item is configured of
address the items shown in the bold box.
b15 b8 b7 b0 4301
INEEENEEENEEEEED 4300
Top o
Da.11]
é e Start data No. 4399
Z P
b15 b8 b7 b0 4351
INEEENREENREEEED 4350
L IL ]
—pamz " [pazy
Special start Parameter
command
50th point
L Buffer memory
Setting item address
2nd point
1st point Ll Setting item Buffer memory
P Buffer memory fr>> 4599
Setting item address
b15 b8 b7 b0 4551
INEENEERNENEEREN 4550
Tog “od
o
2 o Start data No. 4649
<>LS p
b15 b8 b7 bo 4601
INNEEENENENEEEER 4600
L ]
— ety " [pa3
Special start Parameter
command
5-71
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50th point

Setting item Eggfrirs?emory
2nd point
1st point I | Setting item Buffer memory
L Buffer memory o> 4849
Setting item address
b15 b8 b7 b0 4801
CLITITTITIITIITT] 4800
L l_ 1
-D 11
2 gtart data No. 4899
3 Shape
<
b15 b8 b7 b0 4851
HEEENEENENENEEEE 4850
L 1L ]
—pany a3
Special start Parameter
command

MELSEC-A

The start block data setting items ((Da.10 | to | Da.13]) are explained in the following

section.

(The buffer memory addresses for the axis 1 to axis 3 "1st point start block data (block
No. 7000)" are shown.)

REMARK

When carrying out advanced positioning control using the "positioning start
information", set a number between "7000 and 7010" in '{Cd.11] Positioning start
No.", and set the "start block data" for the nth point block between "1 and 50" in the
'[Cd.31] Positioning starting point No.".
This number between "7000 and 7010" is called the "block No.".
With the AD75, the "start block data (50 points)" and "condition data (10 items)" can
be set for each "block No.".

* Data corresponding to block No. 7001 to 7010 cannot be set in the buffer
memory. The data corresponding to block No. 7001 to 7010 is directly set into the
AD75 OS memory from a peripheral device using the AD75 software package.

B’I\lo;k Axis Start block data Condition miur;fg:y AD;ngkc;f;vxe/are
Axis 1 | Start block data (1 to 50) | Condition data (1 to 10)
7000 | Axis 2 | Start block data (1 to 50) | Condition data (1 to 10) O O
Axis 3 | Start block data (1 to 50) | Condition data (1 to 10)
Axis 1 | Start block data (1 to 50) | Condition data (1 to 10)
738%0 Axis 2 | Start block data (1 to 50) | Condition data (1 to 10) X O
Axis 3 | Start block data (1 to 50) | Condition data (1 to 10)

O : Can be set, X : Cannot be set
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Setting value Setting value buffer
Item 9 Default| memory address
i i value
Value setdvg:}ir::gerlpheral Value set with sequence program Axis 1|Axis 2|Axis 3
0:End 0
Shape
b15 b1l b7 b3 b0
i , [ofof] [ [ J
1: Continue 1 T 1 0000+ | 4300 | 4550 | 4800
— @ Shape
Positioning data No.: 1 to 600 Ot})H
Start data No. |(01H to 258H) 5 @ Start data No.
58H
0 : Normal start 00H
1 : Condition start 01H
2 : Wait start 021 bl5 bl b7 b3 bO
[ [ I [ |
| Y A
3 : Simultaneous start 03H
Special start
command |4 giop 04n
0000+ | 4350 | 4600 | 4850
5: FOR loop 05H
. @ Special start
6 : FOR condition 06H command
7 - NEXT start O7H
Condition data No.: —
1 to 10 (O1+ to OAH) Ot((’)H
Parameter No. of repetitions: FEx ® Parameter
0 to 255 (00H to FFH) —
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Shape

Set whether to carry out only the local "start block data" and then end control, or to
execute the "start block data" set in the next point.

Setting value

Setting details

0:End

Execute the designated point's "start block data", and then complete the control.

1 : Continue

Execute the designated point's "start block data", and after completing control, execute the next
point's "start block data".

Start data No.

Set the "positioning data No." designated with the "start block data".

Special start command

Set the "special start command" for using "advanced positioning control”. (Set how
to start the positioning data set in [Da.11].)

Setting value Setting details
00ri: Block start Execute the random block positioning data in the set order with one start.
(Normal start)
Carry out the condition judgment set in "condition data" for the designated positioning data, and
01+ : Condition start ~ |when the conditions are established, execute the "start block data". If not established, ignore
that "start block data", and then execute the next point's "start block data".
Carry out the condition judgment set in "condition data" for the designated positioning data, and
02+ : Wait start when the conditions are established, execute the "start block data". If not established, stop the
control (wait) until the conditions are established.
03+ : Simultaneous Simultaneous execute (output pulses at same timing) the positioning data with the No.
start designated for the axis designated in the "condition data".
04+ : Stop Stop the positioning operation.
05+ : Repeated start  |Repeat the program from the start block data with the "FOR loop" to the start block data with
(FOR loop) "NEXT" for the designated No. of times.
06H: Repeated start  |Repeat the program from the start block data with the "FOR condition” to the start block data
(FOR condition) |with "NEXT" until the conditions set in the "condition data" are established.
07w - NEXT start Set the eno! _of trle_ repetition when "05H: Repetition start (FOR loop)" or "06H: Repetition start
(FOR condition)" is set.

Refer to "Chapter 10 ADVANCED POSITIONING CONTROL" for details on the
control.

Parameter

Set the value as required for "|Da.12 | Special start command".

Da.12| Special start command | Setting value Setting details

Block start (Normal start) - Not used. (There is no need to set.)

Condition start

Wait start 1t0 10 Set the condition data No.
Simultaneous start

Stop - Not used. (There is no need to set.)
Repeated start (FOR loop) 0to 255 Set the No. of repetitions.
Repeated start (FOR condition) 1to 10 Set the condition data No.
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5.5 List of condition data

MELSEC-A

Before explaining the condition data setting items | Da.14 | to | Da.18], the configuration
of the condition data will be shown below.
The condition data stored in the AD75 buffer memory has the following type of

configuration.

10th item

Buffer memory

Setting item address
2nd item
1st item - Buffer memory
L malnclion dress 4490
L Buffer memory
Setting item address
CITLLITTLITIIITT] o 401
. " ) 4400 4492
. ] 4403
2 Condition operator  Condition target 4411 4495
< Open 4401 4412 4496
4402 4413 4497
Address 4403 4414 4498
4404 4415 4499
Parameter 1 1405 4416
4417
Parameter 2 ﬁﬁg? 4418
2408 4419
Open 4409
10th item
R Buffer memory
Setting item address
2nd item
1stitem M Buffer memory
L satinglon m— dress 4740
Setting item agdgsrgemory
CTTITITTLITTIIIT) 600 2741
L m 1 4650 4742
N ] 4rd3
k) Condition operator  Condition target 4661 4745
2 Open 4651 4662 4746
4652 4663 4747
4653 pre 4748
4654 4749
Parameter 1 2608 4666
4667
Parameter 2 ﬁggg 4668
2658 4669
Open 4659
5-75

@ Up to 10 condition data items can be set (stored)
for each axis in the buffer memory address shown
on the left.

® One condition data item is configured of the items
shown in the bold box.
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Buffer memory
address

4990

4991

4992
4993

4994
4995

10th item
Setting item
2nd item
1st item A Buffer memory
L S
Setting item aéld;rsrsemory
ERSNNNNNRERRREEN 010
L m 1 4900
o .
2 Condition operator Condition target 4911
g Open 4901 4912
4913
Address 288:2,’ 4914

4996
4997

Parameter 1

4915

4904

4998
4999

4905 4916

Parameter 2

4917

4906 2918

4907

Open

2908 4919

4909

MELSEC-A

The condition data setting items ((Da.14 | to |Da.18 ) are explained in the following

section.

(The buffer memory addresses for the axis 1 to axis 3 "condition data No. 1 (block No.
7000)" are shown.)

REMARK

When carrying out advanced positioning control using the "positioning start
information", set a number between "7000 and 7010" in '{Cd.11] Positioning start
No.", and set the "start block data" for the nth point block between "1 and 50" in the
'[Cd.31] Positioning starting point No.".
This number between "7000 and 7010" is called the "block No.".

With the AD75, the "start block data (50 points)" and "condition data (10 items)" can
be set for each "block No.".

* Data corresponding to block No. 7001 to 7010 cannot be set in the buffer
memory. The data corresponding to block No. 7001 to 7010 is directly set into the
AD75 OS memory from a peripheral device using the AD75 software package.

Bll\locfk Axis Start block data Condition miu;fglr,y AD;ngkc;f;vgare
Axis 1 | Start block data (1 to 50) | Condition data (1 to 10)
7000 | Axis 2 | Start block data (1 to 50) | Condition data (1 to 10) O O
Axis 3 | Start block data (1 to 50) | Condition data (1 to 10)
Axis 1 | Start block data (1 to 50) | Condition data (1 to 10)
738180 Axis 2 | Start block data (1 to 50) | Condition data (1 to 10) X O
Axis 3 | Start block data (1 to 50) | Condition data (1 to 10)

O : Can be set, X : Cannot be set
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Setting value Setting value buffer
ltem 9 Default| memory address
- - value
Value set dv(\a/l}ir::genpheral Value set with sequence program Axis 1|Axis 2|Axis 3
01: Device X 01H | ]
Da.14 02: Device ¥ 02+ @ Condition target
Condition [03: Buffer memory (1-word) | O3H
target 04 : Buffer memory (2-word) | 04+
05 : Positioning data No. 05H |
01: #==P1 01H [
02: #===P1 02+
03: <Pl 031 @ Condition operator
2 04 : =>P1 04+ l v
k5 05: Pl<ss< P2 05H | - | i
'é 06 : *+<P1, P2<#* 06H b15 b8 b7 b0 0000+ | 4490 | 4740 | 4990
= 07 : DEV=ON 07+
€ ([Da.15]
3 - 08: DEV=OFF 08+
Condition ) - - -
operator 09 : Axis 1 designation 09H
0A : Axis 2 designation OAH
OB : Axis 1 and axis 2
. . 0OBH
designation
0C : Axis 3 designation 0CH
0D: Axis 1 and axis 3
. . ODH
designation
OE : Axis 2 and axis 3
. . OEH
designation —
Example)
4493 4492
[ . 1l 1
(High-order) pigpis (Low-order)  po 4492 | 4742 | 4992
Address |Buffer memory address b31 0000H
UL T T T T 4493 | 4743 | 4993
L |
Buffer memory address _4
Example)
4495 4494
value L31 (High-order) blbllbls (Low-order) b(l) 00004 3234 2;24 2334
Parameter 1 LT T T T °| 47454995
L |
Value—+
Example)
4497 4496
Value bor_(High-orden) gbes (Low-orde o | oo | 4496 | 4746 | 4996
Parameter 2 UL T T T 4497 | 4747 | 4997
L |
Value—+
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Condition target

Set the condition target as required for each control.

Setting value Setting details
01+ : Device X
02+ : Device Y

Set the input/output signal ON/OFF as the conditions.

03+ : Buffer memory (1-word) |Set the value stored in the buffer memory as the condition.
03H: The target buffer memory is "1-word (16 bits)"
04+: The target buffer memory is "2-word (32 bits)"

04+ : Buffer memory (2-word)

05+ : Positioning data No. Select only for "simultaneous start".

Condition operator

Set the condition operator as required for the " Da.14 | Condition target".

Da.14| Condition target Setting value Setting details
01w : Device X 074 : DEV=ON When the input/output signal ON/OFF is set as the
02+:  Device Y 08+ : DEV=OFF condition, set "ON" or "OFF".
01H : »=P1
03x:  Buffer memory (1-word) ! Set how to judge the conditions for the value (+#)
04H : Buffer memory (2-word) target stored in the buffer memory.

06H : #*<P1, P2<#x*

09+ : Axis 1 designation

! Set the axis to start simultaneously when
OEH : Axis 2 and axis 3 "simultaneous start" is selected.

designation

O5H : Positioning data No.

Address

Set the address as required for the "{Da.14 | Condition target".

Da.14| Condition target Setting value Setting details

01+ : Device X
02H : Device Y

- Not used. (There is no need to set.)

03+ : Buffer memory (1-word) Set the target "buffer memory address".

Value
For 2 word, set the low-order buffer memor
04+ : Buffer memory (2-word) (Buffer memory address) gddress.) 4
05+ : Positioning data No. - Not used. (There is no need to set.)
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Parameter 1

MELSEC-A

Set the parameters as required for the | Da.15 | Condition operator".

Da.15| Condition operator Setting value Setting details
01H : +==P1
! Value Set the "P1" value.
06H : #+<P1, P2<sx
07+ : DEV=ON Value Set the device's bit No.
08+ : DEV=OFF (Bit No.) X:0Hto FH, Y :10H to 1DH
09+ : Axis 1 designation Set the positioning data No. for starting axis 1 and axis 2.
) value Low-order 16-bit:
(Positioning data No.) . Axis 1 posmqr?lng data No. 1 to 600 (01H to 258H)
OEH : Axis 2 and axis 3 designation High-order 16-bit:
Axis 2 positioning data No. 1 to 600 (01+ to 258H)
Da.18| Parameter 2
Set the parameters as required for the | Da.15 | Condition operator".
Da.15| Condition operator Setting value Setting details
01H : #=P1
! - Not used. (There is no need to set.)
04n : =>P1
05+ : Pl<#x< P2 Value Set the "P2" value.
06H : #*<P1, P2<#x*
071 : DEV=ON
081 : DEV=OFF .
! . — - Not used. (There is no need to set.)
09+ : Axis 1 designation
OAH : Axis 2 designation
OBH : Axis 1 and axis 2 designation
OCH : Axis 3 designation Set the positioning data No. for starting axis 3.
0DH : Axis 1 and axis 3 designation . Value Low-order 16-bit:
(Positioning data No.) Axis 3 positioning data No. 1 to 600 (01+ to 258H)
OEH : Axis 2 and axis 3 designation High_order 16-bit: No Setting
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5.6 List of monitor data
5.6.1 System monitor data

Storage item Storage details

Whether the mode is the test mode from the peripheral device or not is stored.

In test mode flag * When not in test mode : OFF

* When in test mode : ON
Module name The AD75 module name is stored.
0S type The AD75 OS type is stored.

(Stored with an 8-character ASCII code.)

. The AD75 OS version is stored.
OS version (Stored with a 4-character ASCII code.)

The software clock data created by the system in the AD75 is stored.
* This is used to record the history occurrence time.
Clock data (hour: minute)  INote) To utilize the clock data, the correct time must be set from the PLC CPU

with to| Cd.3 . If this setting is not made, the clock data will start
counting from "00 hours 00 minutes" when the AD75 power is turned ON.

The software clock data created by the system in the AD75 is stored.
* This is used to record the history occurrence time.
Clock data (second: 100 ms) |Note) To utilize the clock data, the correct time must be set from the PLC CPU

with to| Cd.3 ]. If this setting is not made, the clock data will start
counting from "00 seconds 00 ms" when the AD75 power is turned ON.
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Storage buffer
memory address

[0i1i0i0[1}0i0:1]0j0l00[0i1{1 1] —»
L 1| JL I ]

0to5 009 0 Oto9 = —

00 to 09
(100 ms)

00 to 59
(second)

Reading the monitor value Default value | common for axis 1 to
axis 3)
Il Monitoring is carried out with a decimal.
Monitor [, -2
value i E__/—> [ J Sto.rage yalue 0 450
: i 0: Not in test mode
""" 1: In test mode
Il Monitoring is carried out with a decimal.
Monitor -
1| _—— @ Storage value .
value 4| 0: A1SD75P1-S3/AD75P1-S3 (Corresponding 451
""" ' 1: A1SD75P2-S3/AD75P2-S3 name)
2: A1SD75P3-S3/AD75P3-S3
Il Monitoring is carried out with a Monitor value
hexadecimal. 452
Example) When name is "AD75" Name
and OS type is "S003". |— AD75
453
_ 452
(Corresponding jgi
454 OS name) 455
OS type
| soo3
455 :
(Converted with ASCII code)
Il Monitoring is carried out with a hexadecimal.
Example) When OS version is "VOOM".
Monitor value
456 -
OS version (Corresponding jgg
_|—> voom OS version)
457 |
(Converted with ASCII code)
Il Monitoring is carried out with a hexadecimal.
Buffer memory (stored with BCD code)
1 5 3 0 Monitor value
bls  b12 be. b bo [ ey e I 0000 460
[0f0foi a[0(1]0} 1[0f0( 1} 4[0t0{0j0] —» | | 1 5 3 0
0to2 0to9 Oto5 0to9 — — -
00 to 23 00 to 59
(hour) (minute)
Il Monitoring is carried out with a hexadecimal.
Buffer memory (stored with BCD code)
4 9 0 7 Monitor value
bi5  bi2 b b4 bo 0000 461

(Unless noted in particular, the monitor value is saved as binary data.)

5-81
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Storage item

Storage details

Reading the monitor value

Starting history (up to 16 items can be stored)

Il Monitoring is carried out with a decimal.

. . Monitor
The No. of the axis that started is value | _—> @ Storage value
Start axis stored. 1: Axis 1
2: Axis 2
3: Axis 3
[Stored contents] The operation information (restart flag, start origin, operation type) is stored.
* Restart flag  : Whether the operation restarted after stopping once
* Start origin : Where the start signal was input from
* Operation type: What type of operation was carried out
[Reading the monitor value] Il Monitoring is carried out with a hexadecimal.
r A " " il D 1 Monitor value
memory T —
U R S
Operation type |—> @ Start origin |—> @ Operation type
Stored contents | Storage value Storage value Remarks
PLC CPU 00 S| CaiEis a [ B [ ¢ [ b |(decimal)
External signal 01 o [ o [ o [ 1 001
Peripheral device 10 Positioning operation ~
o [ 2 [ 5 [ 8 600
1 [ 8B [ 5 ] s 7000
Block positioning operation —
® Restart flag T B 5 2 7010
Stored contents | Storage value JOG operation 1 3 7 c 8060
Restart flag OFF 0 Manual pulse generator operation 1 F 7 D 8061
Restart flag ON 1 Machine zero point return 1 F 7 3 8051
High-speed zero point return 1 F 7 4 8052
Current value change 1 F 7 5 8053

a: Binary, B to D: Hexadecimal

Start time
(Hour: minute)

system in AD75.)

The starting time is stored.
(Software clock data created by

Il Monitoring is carried out with a hexadecimal.
Buffer memory (stored with BCD code)

1 5 3 0 Monitor value
b15  b12 b8 b4 b0 P B
[0{ofoi 1[0f1i0{1[0f0iai1[0[0[0[0] —» | | 1: 5:
L IL L L | [ 4 Ceeed i
Oto2 Oto3 Oto5 Oto9 T T T
00 to 23 00 to 59
(hour) (minute)

Start time
(Second:100 ms)

system in AD75.)

The starting time is stored.
(Software clock data created by

Il Monitoring is carried out with a hexadecimal.
Buffer memory (stored with BCD code)

1 9 0 7 Monitor value
b5 b2 b8 b4 o
[of1{oo[1i0i0i1]0t0t0t0[0 [ 1i1] —»
Oto5 Oto9 0 O0to9 L : T 1 T
00 to 59 00 to 09
(second) (100 ms)

[Stored contents]

[Reading the monitor value] Il Monitoring is carried out with a hexadecimal.

The error judgment results when starting (shown below) are stored.
* BUSY start warning flag ¢ Error flag  * Error No.

T i B 1 c il D 1 Monitor value
Buffer  bl5 b12 b8 b4 b0
memory [ L [ T T T[T 1] ] ———————
L IL JL JL ]
Md.11 L-: B c b,
Error judgment ®Error flag I—»oError No.
Stored contents| Storage value a, B, C and D are converted into a decimal,
Error flag OFF 0 which can be confirmed in section "14.2 List of errors”.
Error flag ON 1
®BUSY start warning
Stored contents| Storage value
BUSY start 0
warning OFF
BUSY start 1
warning ON
) i Il Monitoring is carried out with a decimal.

Md.12] The pointer No. following the Monitor ® Storaae value (Pointer No
Starting history |pointer No. where the latest start value 0 togls ( )
pointer history is stored is indicated.
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Default value Storage buffer memory address (common for axis 1 to axis 3)
0
Starting history pointer
é The pointer No. following the pointer No.
! where the latest start history is stored is stored.
0000H : cmmmmmmmmd
Pointer No. haemmmmmmmTm T
497
477 a8z |187 |42
a62 67 472 538
. 528 |533
Start axis 508 |513 518 [523
ags [493 [*98 %0
478 483
Md.8 168 |473 539
) 463 529 [534
Operation type 519 |524
b 509 |514
2 aga |499 304
B [[md.9 479 |484 [489
= ) 169 474 540
o Starttime 464 530 [535
0000 g (Hour: minute) 505 [510 515 |520 525
o] 500
8 495
& 490
_ 70 475 |480 |48 et
Start time 465 506 |53 [336
(Second: 100ms) 506 |511 [516 521
age |401 [496 o0t
471 (476 |*81
. 466
Error judgment
0000 * A "pointer No." is assigned to each block of buffer memory
that configures one start history.
ltem  Buffer memory Example)
address Pointer No. 0 = Buffer memory 462 to 466
Pointer No. 1 = Buffer memory 467 to 471
Pointer No. 2 = Buffer memory 472 to 476
° The history is stored in order in pointer No. "0" to "15".
If the No. of history items exceeds this, the history will
return to "0" and be stored in order.
(When newly storing history items, the previous history will be cleared.)
0000H
0 542
5-83
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Storage item

Storage details

Reading the monitor value

Error at start history (up to 16 items can be stored)

Il Monitoring is carried out with a decimal.

-Md.13 The No. of the axis for which an Monitor [, @ Storage value
) error was detected when starting value FT 1: Ag_ 1
Start axis ; : Axis
is stored. 2: Axis 2
3: Axis 3
[Stored contents] The operation information (restart flag, start origin, operation type) is stored.
* Restart flag  : Whether the operation restarted after stopping once
* Start origin : Where the start signal was input from
* Operation type: What type of operation was carried out
[Reading the monitor value] [l Monitoring is carried out with a hexadecimal.
r A 1 T T D 1 Monitor value
Buffer b1§ . !)12 — ‘bB — ‘b4 . ‘bO
memory S LT P T T
Md.14 & B c LI
Operation type |—> ® Start origin I—»oOperation type
F?:zrzdp(:fnlents Sloragsovalue Stored contents = | SIoBragle va(lzue | = (Rdzr:;‘ﬁ;f)
External signal 01 o | o | o | 1 001
Peripheral device 10 Positioning operation -~
o [ 2 ] [ 600
1 | 8 [ 5 | 8 7000
eRestart flag Block positioning operation - - ~ - - —
Stored contents | Storage value JOG operation 1 F 7 Cc 8060
Restart flag OFF 0 Manual pulse generator operation 1 F 7 D 8061
Restart flag ON 1 Machine zero point return 1 F 7 3 8051
High-speed zero point return 1 F 7 4 8052
Current value change 1 F 7 5 8053

a: Binary, B to D: Hexadecimal

Start time
(Hour: minute)

The error detection time is stored.
(Software clock data created by
system in AD75.)

Il Monitoring is carried out with a hexadecimal.

Buffer memory (stored with BCD code)

1 5 0
bl5  bl2 b8 b4 bo
[oiojof1foi1io{1[ofo 17 1[0i0[0{0] —»
L m M L | H H
Oto2 Oto3 Oto5 Oto9 T T ]

00 to 23 00 to 59
(hour) (minute)

Monitor value

Start time
(Second:100 ms)

The error detection time is stored.
(Software clock data created by
system in AD75.)

Il Monitoring is carried out with a hexadecimal.

Buffer memory (stored with BCD code)

4 9 7 Monitor value
b1s b1z b ba bo [
[of1iofol1i0{0i1[0f0t0(0[0i i1}l —» ; 7
L 1L L M | LA H
Oto5 Oto9 0 Oto9 L T L T
00 to 59 00 to 09
(second) (100 ms)

[Stored contents]

The error judgment results when starting (shown below) are stored.
* BUSY start warning flag

[Reading the monitor value] [l Monitoring is carried out with a hexadecimal.

* Error flag  * Error No.

r A i " i D 1 Monitor value
Buffer b15 b12 b8 b4 bo
memory [ L T T [ T PP T 0¥ ] ——
LIl IL IL IL ]
Md.17 LI: B c D,
Error judgment eError flag l—»o Error No.
Stored contents_| Storage value a, B, C and D are converted into a decimal,
Error flag OFF 0 which can be confirmed in section "14.2 List of errors".
Error flag ON 1
®BUSY start warning
Stored contents | Storage value
BUSY start 0
warning OFF
BUSY start 1
warning ON
Md.18 The pointer No. following the Il Monitoring is carried out with a decimal.
S — hi pointer No. where the latest start Monitor ® Storage value (Pointer No.)
tarting IStory | history during errors is stored is value 0to15
pomter at error indicated. -
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Default value Storage buffer memory address (common for axis 1 to axis 3)
0
Starting history pointer | 623
at error
A The pointer No. following the pointer No. where the
1 latest start history during errors is stored is stored.
0000+ ! .
] _____.---"---- :
Pointer No. ' Y
578
N 563 |568 573
543 [548 gog [614 (019
Start axis sgo 594 [599 604
569 |574 579 |584
0 564
& 559
S |[Mmd.8 544 [549 554 610 615 [620
& | Operation type 505 [600 [605 |°F
2 575 [580 [585 |°%°
5 [[md.9 565 570
0000 3 . sas |50 [555 [°° 621
> Start time 606 611 616
S| (Hour: minute) 586 |591 596 (601
%) 581
= 576
< 556|561 [586 [°7*
S | starttime 546 [551 oo |62 [617 [P
@ | (Second: 100ms) sg7 |592 [597 |°%2
547 |552 |°°7
Error judgment
0000 . wi ;
* A "pointer No." is assigned to each block of buffer memory
that configures one start history.
ltem  Buffer memory Example)
address Pointer No. 0 = Buffer memory 543 to 547
Pointer No. 1 = Buffer memory 548 to 552
Pointer No. 2 = Buffer memory 553 to 557
* The history is stored in order in pointer No. "0" to "15".
If the No. of history items exceeds this, the history will
return to "0" and be stored in order.
(When newly storing history items, the previous history will be cleared.)
0000H
0 623
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A
Storage item Storage details Reading the monitor value
Il Monitoring is carried out with a decimal.
[Md.19] . . itor [
. . The axis No. for which an \'\/Aacl)Sgor 771 | _——> @ Storage value
AXis in which the | o ror was detected is stored. 1: Axis 1
error occurred 2: Axis 2
3: Axis 3

Axis error No.

The axis error No. is stored

Il Monitoring is carried out with a decimal.

Monitor
value | __——@® Error No.

Refer to section "14.2 List
of errors" for details on the

error Nos. (error codes).

Axis error
occurrence time
(Hour: minute)

The axis error detection time
is stored.

(Software clock data created
by system in AD75.)

Il Monitoring is carried out with a hexadecimal.

Buffer memory (stored with BCD code)

1 5 3 0 Monitor value

T l l 1l 1
bl5  bil2 b8 b4 b0
[ofoioi1[oi1i0i1[oi0i1i1[0{0i0i0] —»
L L IL L ]

0to2 0to3 0to5 0t09 - — m—
00 to 23 00 to 59
(hour) (minute)

Error history (up to 16 items can be stored)

AXxis error
occurrence time
(Second: 100 ms)

The axis error detection time
is stored.

(Software clock data created
by system in AD75.)

Il Monitoring is carried out with a hexadecimal.

Buffer memory (stored with BCD code)

4 9 0 7 Monitor value
bl5  b12 b8 b4 b0 T TA PN R
[oi1io{o[1i0i0{1[oi0i00[0F 1} 1{1] ——» 4 9 H O 7
Oto5 0t09 0 Oto9 — Y —— .
00 to 59 00 to 09
(second) (100 ms)

Il Monitoring is carried out with a decimal.

Md.23 The pointer No. following the
h pointer No. where the latest Monitor @ Storage value (Pointer No.)
Error history lerror history is stored is value ; 0to15
pointer indicated.
5-86
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5 DATA USED FOR POSITIONING CONTROL

Default value Storage buffer memory address (common for axis 1 to axis 3)
0 Mazd |
Error history pointer
A The pointer No. following the pointer No.
1 Where the latest error history is stored is stored.
: R
! hmmmmm==T" 1
Pointer No. H mmm==mmT
0
648 (652
625 |632 |636 640|044 685
Axis in which the 624 s69 [673 [677 681
error occurred 653 |657 661 |665
649
41 645
2| [Md.20 520 633 [637 [° 686
@| Axis error No. 670 |674
= 654|658 662 |666
S 6ao [646 |60
i 630 634 %8 687
w Axis error occurrence | 626 675 679 683
time (Hour: minute) 659 |663 667 |671
651 655
Md.21] 643 (647
0000 631 [635 %39
Axis error occurrence | 627
time (Second: 100ms)
* A "pointer No." is assigned to each block of buffer memory
that configures one start history.
Iltem Buffer memory Example)
address Pointer No. 0 = Buffer memory 624 to 627
Pointer No. 1 = Buffer memory 628 to 631
Pointer No. 2 = Buffer memory 632 to 635
* The history is stored in order in pointer No. "0" to "15".
0000 If the No. of history items exceeds this, the history will
return to "0" and be stored in order.
(When newly storing history items, the previous history will be cleared.)
0 688
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5 DATA USED FOR POSITIONING CONTROL

Warning history (up to 16 items can be stored)

Storage item Storage details Reading the monitor value
Il Monitoring is carried out with a decimal.
[Md.24] . .

. . The axis No. for which a Monitor [ ® Storage value
AXis in which the |y aming was detected is value | { 4~ 1 Ag_ 1
occune sored. | == : 2: Axia 2

rr :
occurred 3: Axis 3
Il Monitoring is carried out with a decimal.
Monitor :
Md.25 The axis warning No. is value @ Waring No.
stored. Refer to section

Axis warning No.

"14.3 List of warnings"
for details on the warning
Nos. (error codes).

Axis warning
occurrence time
(Hour: minute)

The axis warning detection
time is stored.

(Software clock data created
by system in AD75.)

Il Monitoring is carried out with a hexadecimal.

Buffer memory (stored with BCD code)
1 5 3 0

T T T T 1
bl5 _ b12 b8 b4 b0
[0707071[0117011]0i0:1}1[00}0{0] ——»
L IL 1L IL ]

0to2 0to3 0to5 0t09 = — a—

Monitor value

occurrence time
(Second: 100 ms)

00 to 23 00 to 59
(hour) (minute)
Il Monitoring is carried out with a hexadecimal.
Buffer memory (stored with BCD code)
Md.27 The axis warning detection .
: . . . 4 9 0 7 Monitor valu
Axis warning time is stored. . va

(Software clock data created
by system in AD75.)

T T 1T 1
bl5  b12 b8 b4 bo
[of1ioio1fojoi1]oiolofofof1[1f1] —»
L 1L JL 1L ] i i 1 .
Oto5 0to9 0 Oto9 L T L ]

00to 59 00 to 09
(second) (100 ms)

Il Monitoring is carried out with a decimal.

Md.28 Th_e pointer No. following the ‘
ing hi pointer No. where the latest Monitor [, P @ Storage value (Pointer No.)
Warning history \\yaming history is stored is value [ i 0to15
pointer indicated. S—
5-88
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Default value Storage buffer memory address (common for axis 1 to axis 3)
0
Warning history | 753
pointer
+ The pointer No. following the pointer No.
! where the latest warning history is stored is stored.
] P R |
1 R - '
Pointer No. ' m===cT
0
697 [701 705 709
—. . 689 693 746 |750
Axis in which the 734 |738 742
warning occurred 118 |722 |726 730
714
Py 706 |710
S 702
g|Md23 690 [694 |°%° 743 |747 |751
= | Axis warning No. 707 |731 |735 739
2 J1q |715 719 [
£ ||Md.26 707
= | Axis warning occurrence 740 |744 748
time (Hour: minute) 204 |728 732 |736
716 |720
708 |712
0000 w06 700 [704 |70
Axis warning occurrence 692
time (Second: 100ms)
* A "pointer No." is assigned to each block of buffer memory
that configures one start history.
ltem  Buffer memory Example)
address Pointer No. 0 = Buffer memory 689 to 692
Pointer No. 1 = Buffer memory 693 to 696
Pointer No. 2 = Buffer memory 697 to 700
* The history is stored in order in pointer No. "0" to "15".
0000 If the No. of history items exceeds this, the history will
return to "0" and be stored in order.
(When newly storing history items, the previous history will be cleared.)
0 753
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5 DATA USED FOR POSITIONING CONTROL

5.6.2 Axis monitor data

MELSEC-A

Storage item

Storage details

Md.29| Current feed value

The currently commanded address is stored. (Different from the actual motor
position during operation)
The current position address is stored.
¢ Update timing : 56.8ms
* The zero point address is stored when the machine zero point return is
completed.
* When the current value is changed with the current value charge function, the
changed value is stored.

The address of the current position obtained with the machine coordinates is
stored. (Different from the actual motor position during operation)

Machine feed value * Machine coordinates: Characteristic coordinates determined with machine
¢ Update timing: 56.8ms
The speed commanded by the AD75 is stored.
(May be different from the actual motor position during operation)
¢ During interpolation operation, the speed is stored in the following manner.
Feedrate Reference axis  : Composite speed or reference axis speed
(Setwith [ Pr.21])
Interpolation axis : 0
¢ Update timing: 56.8ms
The currently valid M code (set in the positioning data currently operating) is
Valid M code stored.
¢ Update timing : When M code ON signal turns ON
When an axis error is detected, the error code corresponding to the error details is
stored.
Axis error No. * The latest error code is always stored.

(When a new axis error occurs, the error code is overwritten.)

* When "axis error reset" (axis control data) turns ON, the axis error No. is
cleared (set to 0).
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Reading the monitor value

Default value

Storage buffer
memory address

Axis 1 | Axis 2 | Axis 3
Il Monitoring is carried out with a hexadecimal.
Low-order buffer memory Example) 800
Monitor b15 b12 b8 b4 b0
value =i BEEEEEEEEEEEEEEE
, L L L , 0000 800 | 900 | 1000
E F G H 801 901 | 1001
High-order buffer memory Example) 801
b31 b28 b24 b20 b16
_l:::l:::l::glgigl
L I IL IL |
A B [§ D
l ¢ Sorting
(High-order buffer memory) (Low-order buffer memory)
0000 802 902 | 1002
— ® Unit conversion table H 803 903 1003
O Converted from ( )
hexadecimal to decimal -
n Unit
Decimal integer 1 mm
— 5 degree
0 pulse
O Unit conversion
R x 10" ® Unit conversion table
(e
n Unit
- 804 904 | 1004
Actual value Current feed value -2 mm/min 0000H 805 905 1005
Machine feed val -3 inch/min
. achine feed value 3 degree/min
Feedrate 0 pulse/s
Il Monitoring is carried out with a decimal.
Monitor 0 806 906 | 1006
value | __——— @ Mcode No.
(0 to 32767)
Il Monitoring is carried out with a decimal.
Monitor
Error code
value ——®
Refer to section "14.2 List of 0 807 907 1007
errors" for details on the error
Nos. (error codes).
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Storage item

Storage details

Md.34| Axis warning No.

When an axis warning is detected, the warning code corresponding to the details of
the warning is stored.

* The latest warning code is always stored. (When a new axis warning occurs,
the warning code is overwritten.)

* When "|Cd.12 | Axis error reset" (axis control data) turns ON, the axis warning
No. is cleared (set to 0).

Md.35| Axis operation status

The axis operation state is stored.

Md.36] Current speed

The latest value of the command speed is stored.

» When "-1" is set for "[ Da.7 | Command speed": The command speed of the
previous positioning data is stored.

* When a value other than "-1" is set for " Da.7 | Command speed": The
command speed of the positioning data currently being executed is stored.
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5 DATA USED FOR POSITIONING CONTROL
MELSEC-A

Storage buffer
Reading the monitor value Default value | memory address
Axis 1 | Axis 2 | Axis 3
Il Monitoring is carried out with a decimal.
Monitor :
| _—— @ Warning No.
value o . 0 808 908 | 1008
Refer to section "14.3 List of
warnings" for details on the
warning Nos. (error codes).
Il Monitoring is carried out with a decimal.
Monitor . .
value H H ® Axis operation state
i i -4 : Step error occurring
: : -3 : Step stopped
-2 :In step wait
-1 : Error occurring
0 : Waiting
1 : Stopped
2 : Interpolating
3 :In JOG operation 0 809 909 1009
4 :In manual pulse generator operation
5 : Analyzing
6 : Special start waiting
7 :In zero point return
8 : In position control
9 : In speed control
10 : In speed control for speed/position
control
11 : In position control for speed/position
control
Il Monitoring is carried out with a decimal.
Monitor . .
value E <De(:|ma| |nteger>
value
® Unit conversion table
. . (|Md.36)
O Unit conversion - o 0 810 910 1010
R x 10" nit
2 mm/min
-3 inch/min
Actual -3 degree/min
value Md.36| Current speed 0 pulse/s
5-93
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Storage item

Storage details

Md.37]| Axis feedrate

* The speed commanded by the AD75 to each axis is stored.
(May differ from the actual motor speed.)

* “0" is stored when the axis is stopped.

Md.38| Speed/position changeover
control positioning amount

* The value set as the movement amount for the position control to end after
changing to position control with the speed/position changeover control is stored.

Md.39| External input/output signal

The ON/OFF state of the external input/output signal is stored.
The following items are stored.

* Drive unit READY signal

* Zero point signal

* In-position signal

* Near-point signal

* Stop signal

¢ Upper limit signal

* Lower limit signal

* External start signal

¢ Speed/position changeover signal

¢ Deviation counter clear signal
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5 DATA USED FOR POSITIONING CONTROL
MELSEC-A

Storage buffer
Reading the monitor value Default value | memory address
Axis 1 | Axis 2 | Axis 3
Il Monitoring is carried out with a hexadecimal.
Low-order buffer memory Example) 812
Monitor b15 b12 b8 b4 b0
value =l BB EEEEEEEEEEEREN
L IL JL IL J
E F G H
High-order buffer memory Example) 813
J— . b31 b28 b24 b20 b16
iDile—— [T T[T T[T T i1 ii1] 0000 812 [ 912 | 1012
* 4 L IL IL IL I
. B = = 813 | 913 | 1013
l O Sorting
(High-order buffer memory) (Low-order buffer memory)
— ® Unit conversion table
¢ Converted from (|Md.37))
hexadecimal to decimal -
n Unit
Decimal integer E -2 mm/min
value -3 inch/min
-3 degree/min
0 pulse/s
¢ Unit conversion 814 914 | 1014
® Uni i 0000+
R x 10" Unit conversion table 815 915 1015
(|Md.38))
A\ n Unit
-1 mm
Actual value | 4 37] axis feedrate :
-5 inch
Md.38| Speed/position changeover 5 degree
control positioning amount
0 pulse
Il Monitoring is carried out with a hexadecimal.
O Monitor
value
A A A A
r 1T T r 1
Buffer b15 b12 b8 b4 b0
memory [0i0j0io[o{oioio[oioioio[oioioio]
L A AAAA
Not used
Stored items Default| meaning 0000H 816 916 1016
b0 [Drive unit READY signal 0
bl |Zero point signal 0
b2 [In-position signal 0
b3 |Near-point signal 0
b4 [Stop signal 0 0: OFF
b5 |Upper limit signal 0 1: ON
b6 [Lower limit signal 0
b7 [External start signal 0
b8 | Speed/position changeover signal 0
b9 [Deviation counter clear signal 0
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Storage item

Storage details

Md.40| Status

The ON/OFF state of each flag is stored.
The following items are stored.

® |n speed control flag :

This signal is used to judge whether the system is in speed control or position
control. This turns ON during speed control. This signal is OFF when the power
is turned ON, during position control, during JOG operation and during manual
pulse generator operation. During speed/position changeover control, this
signal turns ON during speed control, and turns OFF when speed control to
position control changeover is executed with the speed/position changeover
signal.

® Speed/position changeover latch flag :

This signal is used for the movement amount change enable interlock during
speed/position changeover control. This signal turns ON when position control
is changed to during speed/position changeover control. This signal turns OFF
when the next positioning data is executed, during JOG operation and during
manual pulse generator operation.

® Command in-position flag :
This signal turns ON when the remaining distance is less than the command in-
position range (set with the detailed parameters). The position is checked every
56.8ms, and is not checked during speed control or speed/position changeover
control. This signal turns OFF during axis movement in each operation.

® Zero point return request flag :
This signal turns ON when the power is turned ON, when the drive unit READY
signal is OFF, when the PLC READY signal [Y1D] is ON and during machine
zero point return start. This signal turns OFF when machine zero point return is
completed.

® Zero point return complete flag :

This signal turns ON when machine zero point return is completed normally. It
turns OFF when operation is started and when the drive unit READY signal is
OFF.

® Axis warning detection :

This signal turns ON when an axis warning occurs, and turns OFF when axis
error reset is turned ON.

® Speed change 0 flag :

This signal turns ON when a speed change is requested at the new speed
value 0, and turns OFF when the speed change is requested at a new speed
value other than 0.

® Zero point absolute position overflow/underflow flag :
This turns ON if the zero point absolute position overflows or underflows when
the current value change function is executed.

This turns OFF when the current value change function is executed in the
reverse direction of the flowing direction.

Md.41| Target value

The target value (_ Da.5 | Positioning address/movement amount) during
positioning operation is stored.

* During positioning start : The "[_Da.5 | Positioning address/movement amount”
is stored.

¢ Other times . "0"is stored.
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Reading the monitor value

Default value

Storage buffer
memory address
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Axis 1 | Axis 2 | Axis 3
Il Monitoring is carried out with a hexadecimal.
Monitor
value
A A A A
r L 17 1T 1
Buffer bl5 b12 b8 b4 b0
memory [0[0{0f0[0iofoio[o{oiofof[oioio{0]
L— 1A A A AL—— 1
Not used Not used
Stored items. E:ltjae”" Meaning 0000H 817 917 1017
b0 [In speed control flag 0
bl |Speed/position changeover latch flagl 0
b2 [Command in-position flag 0
b3 | Zero point return request flag 0
b4 | Zero point return complete flag 0 |0:OFF
b9 [Axis warning detection 0 |1:ON
b10|Speed change 0 flag 0
b11 Zero point absolute position overflow 0
flag
b12] Zero point absolute position underflow 0
>=flag
Il Monitoring is carried out with a decimal.
Monitor . .
value E <De(:|mal |nteger>
value
® Unit conversion table
O Unit conversion (md 41) 0 818 918 | 1018
R x 10 n Unit 819 | 919 | 1019
-1 mm
-5 inch
Actual S degree
value Md.41| Target value 0 pulse
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Storage item

Storage details

Md.42| Target speed

* During operation with positioning data : The actual target speed, considering
the override and speed limit value,
etc., is stored. "0" is stored when
positioning is completed.

: The composite speed or reference
axis speed is stored in the reference
axis address, and "0" is stored in the
interpolation axis address.

: The actual target speed, considering
the JOG speed limit value for the
JOG speed, is stored.

. "0"is stored.

* During interpolation

During JOG operation

During manual pulse generator operation

Md.43| Zero point absolute position

* The "zero point absolute position" address is stored.

"0" is stored when the power is turned ON, and the zero point return basic
parameter "| Pr.47 | Zero point address" is stored when the machine zero point
return is completed.

The zero point absolute position value is changed when the current value charge
function is executed.

Md.44| Movement amount after
near-point dog ON

"0" is stored when machine zero point return starts.

After machine zero point return starts, the movement amount from the near-point
dog ON to the machine zero point return completion is stored.

(Movement amount: Movement amount to machine zero point return completion
using near-point dog ON as "0".)

"0" is always stored when not using the near-point dog, or when using the
stopper stop method.

Md.45] Torque limit stored value

The "[ Pr.18 | Torque limit setting value" or *[Cd.30 | New torque value" is stored.

* During positioning start, JOG operation start, manual pulse generator operation
...The "[ Pr.18 | Torque limit setting value" is stored.

* When value is changed to "|Cd.30 | New torque value" during operation
...The "|Cd.30 | New torque value" is stored.
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Storage buffer
Reading the monitor value Default value | memory address

Axis 1 [ Axis 2 | Axis 3

Il Monitoring is carried out with a hexadecimal display.

Low-order buffer memory Example) 820
Monitor | j---- c===m femmmy e b15 b12 b8 b4 b0 0000H 820 920 1020
value ! ‘GliH! BEEEEE 821 921 | 1021

L 1L I I ]
E F G H

High-order buffer memory Example) 821
b31 b28 b24 b20 b16

l O Sorting

(High-order buffer memory) (Low-order buffer memory)

— ® Unit conversion table 0000H 2312’, 33123; 183’\2’,
¢ Converted from (|Md.42))
hexadecimal to decimal -
n Unit
Decimal integer E -2 mm/min
value -3 inch/min
-3 degree/min
0 pulse/s
O Unit conversion
n ® Unit conversion table
Rx10"— i ion tabl
(IMd.43| [md.44])
n Unit
Actual value -1 mm
Md.42| Target speed
gets -5 inch
Md.43| Zero point absolute position 5 degree 824 924 1024
0000H
Md.44| Movement amount after 0 pulse 825 925 | 1025
near-point dog ON

Il Monitoring is carried out with a decimal display.

MONItOr | peeeey prmmemy e @ Storage value
value Pl i J 0 to 500 (%) 0 826 | 926 | 1026
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Storage item

Storage details

Md.46| Special start data command
code setting value

* The "command code" used with special start and indicated by the start data
pointer currently being executed is stored.

Md.47| Special start data command
parameter setting value

The "command parameter” used with special start and indicated by the start data
pointer currently being executed is stored.
The stored value differs according to the value set for [Md.46|.

Md.48| Start positioning data No.

setting value

* The "positioning data No." indicated by the start data pointer currently being
executed is stored.

Md.49| In speed limit flag

* If the speed exceeds the '[_Pr.7 ] Speed limit value" due to a speed change or
override, the speed limit functions, and the in speed limit flag turns ON.

 When the speed drops to less than [ Pr.7 | Speed limit value", or when the axis
stops, the in speed limit flag turns OFF.

flag

Md.50| In speed change processing

* The speed change process flag turns ON when the speed is changed during
positioning control.

* After the speed change process is completed or when deceleration starts with
the stop signal during the speed change process, the in speed change process
flag turns OFF.

5-100
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Reading the monitor value

Default value

Storage buffer
memory address

Axis 1 | Axis 2 | Axis 3
Il Monitoring is carried out with a decimal display.
Monitor @ Storage value
value 00: Block start (Normal start)
01: Condition start
S o 02: Wait start 0 827 | 927 | 1027
03: Simultaneous start
04: Stop
05: FOR loop
06: FOR condition
07: NEXT
Il Monitoring is carried out with a decimal display.
Monitor value
@ Storage value
setting value  |Stored contents|Storage value
00
04 None None 0 828 928 | 1028
07
01
02 -
03 Condition data 1to 10
06
No. of
05 repetitions 010 255
Il Monitoring is carried out with a decimal display.
Monitor @ Storage value
Valts j e 0 829 | 929 | 1029
Il Monitoring is carried out with a decimal display.
Monitor [ I @ Storage value
value A 0: Not in speed limit (OFF) 0 830 | 930 | 1030
e By | 1: In speed limit (ON)
Il Monitoring is carried out with a decimal display.
Monitor
value ; o Storagg value 0 831 | 931 | 1031
: 0: Not in speed change (OFF)
1: In speed change (ON)

5-101
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Storage item

Storage details

Md.51| Start data pointer being

executed

* The point No. (1 to 50) of the start data currently being executed is stored.
¢ "0" is stored when positioning is completed.

Md.52| Last executed positioning

* The positioning data No. executed last is stored.

data No. * The value is held until the next positioning is executed.
* During "repetitive" execution, the remaining No. of repetitions is stored.
Md.53] Repeat counter * This value is decremented (-1) at the end of the repetition loop.

* The loop ends when "0" is reached.
¢ "0" is stored for an infinite loop.

Md.54| Positioning data No. being

executed

* The positioning data No. currently being executed is stored.

* For an indirectly specificated positioning data No., the data No. converted to 1 to
600 is stored.

Md.55| Block No. being executed

* When controlling using the "start block data", the block No. "7000" to "7010"
currently being executed is stored.

¢ In all other cases, "0" is stored.

Md.56| Positioning data being

executed

* The details of the positioning data currently being executed (data of positioning
data No. stored in [Md.54)) are stored in the addresses shown on the right.

5-102
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5 DATA USED FOR POSITIONING CONTROL

MELSEC-A

Reading the monitor value

Default value

Storage buffer
memory address

Axis 1 [ Axis 2 | Axis 3

Il Monitoring is carried out with a decimal display.

Monitor [~ @ Storage value
value A 1 to 50 0 832 | 932 | 1032
..... boad
Il Monitoring is carried out with a decimal display.
Monitor [~ - P @ Storage value
value : j 1 to 600 0 833 933 | 1033
Il Monitoring is carried out with a decimal display.
Monitor [ 0~ . @ Storage value
value 010 255 0 834 | 934 | 1034
Il Monitoring is carried out with a decimal display.
Monitor @ Storage value
value i j 110 600 0 835 | 935 | 1035
Il Monitoring is carried out with a decimal display.
Monitor [F =~ ® Storage value
vale |11 T 0, 7000 to 7010 0 836 | 936 | 1036
Lim===s feemee il ""‘L
Each storage item is stored in the following storage address.
Storage address Stored it Ref
Axis 1]Axis 2| Axis 3 ored iem elerence
838 | 938 | 1038 | Positioning identifier| [Da.1]to[Da.4]
839 | 939 | 1039 M code
840 | 940 | 1040 ||Dwell time Da.8 0 83810 (938 to 1?038
847 947
841 | 941 | 1041 ||Not used 1047
842 | 942 | 1042
Command speed Da.7
843 | 943 | 1043 P
844 | 944 | 1044 Positioning add
ositioning address
845 | 945 | 1045 g
846 | 946 | 1046
Arc address
847 | 947 | 1047
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5.7 List of control data
5.7.1 System control data

Setting item Setting details

* The clock data (hour) from the PLC CPU is set after the AD75 power is turned

Clock data setting (hour) ON

Clock data setting (minute, |* The clock data (minute, second) from the PLC CPU is set after the AD75 power
second) is turned ON.

* After setting the clock data in | Cd.1 |and [ Cd.2 ], when setting the data in
Cd.3 ] Clock data writing [ Md.5 | and [ Md.6 ] as the AD75 clock data, set "1".
* When the setting is completed, the OS sets "0".

Target axis* * Set the axis targeted for reading or writing.

* to are data used to transmit the positioning data between the OS memory and buffer memory.
(Refer to section "7.2 Data transmission process".)
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Storage buffer
Setting value Default value (Cor&er;ngnr%;dgigsf to
axis 3)
M Set with a BCD code.
00 to 23 (hour)
Setting value O O 1 O
0000 1100
r " L " 1T " 1T 1
bl5  bi12 b8 b4 b0
Buffer memory [0{0ioio][o{oioioJoioio/o[oioioio]
L IL IL ]
No setting Oto2 O0to3
M Set with a BCD code.
00 to 59 (minute) 00 to 59 (second)
Setting value l — I
0000 1101
b15  bi2 b8 b4 b0
Buffer memory [gTo7070]o00i0]0j00/0]0j00/0]
Oto5 O0to9 Oto5 O0Oto9
M Set with a hexadecimal.
Setting value
| ] | | —— @ Clock data wirte
1: Clock data 0000H 1102
bl5  bl12 b8 b4 b0 write request
Buffer memory [g7070i0[0/0i0/0]0/0/0i0]0i0 0i1]
Not set
When the clock data is written,
"0" is stored from the OS.
M Set with a hexadecimal.
Setting value
| ] ] ] —— @ Target axis
v v v v 1: Axis 1
iy bi5  bi2 b8 b4 b0 g :‘(:2 g 0000+ 1103
urrer memory [gigioioloioio:oloioioiol | | .
II0.0'0.o|0.0'0.0|0.0.0'0I| RN 4: Axis 1 and axis 2
Not set interpolation
5: Axis 2 and axis 3
interpolation
6: Axis 3 and axis 1
interpolation
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Setting item Setting details
Positioning data No. * Set the positioning data No. targeted for reading or writing.

* When writing the positioning data stored in the data storage address into
the positioning data designated with [ Cd.5 |, set the type of the data targeted for
writing.

* When reading, all data types are unconditionally read.

. .

Write pattern Address field

Set how to write data into the positioning address and arc address of the
positioning data.

® Positioning data field

Set how to write the data other than the positioning address and arc address in
the positioning data.

Read/write request

* When reading the positioning data, set "1". When writing, set "2".
* Reading and writing are also carried out simultaneously for the interpolation axis.
* Issue the write or read request when the PLC READY signal is OFF.

* to are data used to transmit the positioning data between the OS memory and buffer memory.
(Refer to section "7.2 Data transmission process".)
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Storage buffer
memory address

Setting value Default value | (common for axis 1 to
axis 3)
M Set with a decimal.
Setting value s ; ;
K 0 1104
L 3 I
@ Positioning data
1to 600
M Set with a hexadecimal.
Setting
value O
A A A A
T | T | 1r | T 1
Buffer D015 b12 b8 b4 bo
memory [oioiofoJoioioio]oioionio[oio0ioio] o _
: 1A A Al . @ Positioning data field
Not set Not set - -
Stored item Setting value
Positioning identifier
M code 0: Write 0000~ 1105
Dwell time 1: Do not write
Command speed
@ Address field
Stored item Setting value
Arc address 0 Write
Positioning address | 1: Do not write
Target of transfer |0: Positioning data
I/F for reading
or writing is
transferred.
1: The current feed
value is transferred.
Il Set with a decimal.
Setting value R
@ Read/write request 0 1106

1: Read request (Set by sequence program)
2: Write request (Set by sequence program)

v
When reading/writing is completed, "0" is stored by the OS.
(Indicates that the reading/writing is completed.)
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Setting item Setting details

Read/write positioning data

= ¢ Store the data when reading or writing.

Flash ROM write request * Write the OS memory contents into the flash ROM.

* Set whether the setting data will be initialized or not.

Initialization: Indicates that the setting values of the setting data are returned to
the default values.

Note) After completion of the setting data initialization processing, reset the PLC
CPU or power on the PLC again.

Cd.10| parameter initialization Initialized setting data

request
Parameter (| Pr.1 |to|Pr.58 )

Positioning data (No. 1 to No. 600)
Positioning start data (No. 7000 to No. 7010)

* to are data used to transmit the positioning data between the OS memory and buffer memory.
(Refer to section "7.2 Data transmission process".)
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Storage buffer
memory address

0: Parameter initialization no-execution
1: Parameter initialization request
v (Set by sequence program)

After initialization, "0" is stored by the OS.
(Indicates that the writing is completed.)

Setting value Default value (common for axis 1 to
axis 3)
Each stored item is stored in the following storage address.
St dd
- orage. a res.s Stored item Reference
Axis 1|Axis 2 |Axis 3
1108 | 1118 | 1128 ||Positioning identifier|| | Da.1]to[ Da.4]
1109 | 1119 1129 M code Da.9
1110 1120 | 1130 ||Dwell time Da.8
1111 | 1121 | 1131 ||Not used 0 1108 to 1137
1112| 1122 | 1132
Command speed Da.7
1113 1123 | 1133
1114 | 1124 | 1134 -
Positioning address Da.5
1115| 1125| 1135
1116| 1126 | 1136
Arc address
1117 1127 | 1137
M Set with a decimal.
Setting value
| I—
® Flash ROM write request 0 1138
1: Flash ROM write request
(Set by sequence program)
v
After writing is completed, "0" is stored by the OS.
(Indicates that the writing is completed.)
Il Set with a decimal.
Setting value
® Parameter initialization request 0 1139
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5.7.2 Axis control data

Setting item Setting details

Cd.11 | Positioning start No. * Set the positioning start No.

* Clears the axis error detection, axis error No., axis warning detection and axis

. rning No.
Cd.12]| Axis error reset warning No

* When the AD75 axis operation state is "in error occurrence", the error is cleared
and the AD75 is returned to the "waiting" state.

* When positioning is stopped for any reason (when axis operation state is
Cd.13 | Restart command "stopped"”), set "1" in |Cd.13 |. Positioning will be carried out again from the
stopped position to the end point of the stopped positioning data.

Cd.14| M code OFF request * The M code ON signal turns OFF.
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Storage buffer
Setting value Default value memory address

Axis 1 [ Axis 2 | Axis 3

M Set with a decimal.

Setting value | ., el

}\— @ Positioning data No. 0 1150 | 1200 | 1250

-1to 600 : Positioning data No.
- 7000 to 7010 : Block start designation
- 8001 to 8050 : Indirectly specification

- 9001 : Machine zero point return
- 9002 : High-speed zero point return
- 9003 : Current value change
Il Set with a decimal.
Setting value s
® Error reset request 0 1151 | 1201 | 1251
Axis 1: Axis error is reset.
(Set by sequence program)
v

After the axis error reset is completed, "0" is stored by the OS.
(Indicates that the axis error reset is completed.)

Il Set with a decimal.

Setting value

| E—
@ Restart command 0 1152 | 1202 | 1252
1: Restarts
(Set by sequence program)
v

After restart acceptance is completed, "0" is stored by the OS.
(Indicates that the restart acceptance is completed.)

M Set with a decimal.

Setting value

| —
® M code OFF request 0 1153 | 1203 | 1253
1: M code ON signal turns OFF
(Set by sequence program)
v

After the M code ON signal turns OFF, "0" is stored by the OS.
(Indicates that the OFF request is completed.)
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Setting item Setting details
* When changing the current feed value using the start No. "9003", set the new
current feed value.
* The value is set within the following range.
mm inch degree pulse
Pr.il (x10"tum) (x10°inch) | (x10°degree) (pulse)
Cd.15| New current value Standard —2147483648 | —2147483648 —2147483648
mode to to 0 to 35999999 to
+2147483648 | +2147483648 +2147483648
Stenpin —134217728 | —134217728 —134217728
S e to to 0 to 35999999 to
+134217727 | +134217727 +134217727
* When changing the speed, set the new speed.
* The operation will stop when "0" is set.
* The value is set within the following range.
inch degree
Pr.1 mm
(x10?mm/min)| (x 10__3 (x 10_3_ (p%lljslijs)
- inch/min degree/min
Cd.16 | New speed value 9
Standard Oto Oto Oto
mode 600000000 | 600000000 | 600000000 | O '© 1000000
Stepping 0 to 375000000 to 375000000 to 37500000| 0 to 62500
motor mode
To request the speed change process (to validate the [Cd.16 | value) after setting
Cd.17| Speed change request the "|Cd.16 | New speed value", set "1".
_— . * When applying an override on the speed during positioning operation, set the
Cd.18 E\cl);,;?iggmg operation speed "override” value.
* Refer to section "12.5.2 Override function" for details on the "override".
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Storage buffer
Setting value Default value | _memory address

Axis 1 [ Axis 2 | Axis 3

M Set with a decimal.

Actual [ 15475 New current value

value
[cd.16] New speed value 1154 | 1204 | 1254
i 0 1155 | 1205 | 1255

¢ Integer v?lue/—> ® Unit conversion table
([ca13)
n Unit
Setting value |I, 1 mm
] (decimal) 5 inch
5 degree
[ il ! 0 pulse
1
! Example) : ® Unit conversion table
! When setting "10000.00mm/min” in the ! (|Cd.16|)
1 *[cd.16] New speed value", set "1000000" | 7 Unit
H 1
i in the buffer memory. : > mm/min 0 1156 | 1206 | 1256
e ! 3 inch/min 1157 | 1207 | 1257
3 degree/min
0 pulse/s
M Set with a decimal.
Setting value R
@ |Cd.17| Speed change request 0 1158 | 1208 | 1258
1: Change speed
(Set by sequence program)
v
After accepting the speed change, "0" is stored by the OS.
(Indicates that the speed change acceptance is completed.)
M Set with a decimal.
Setting value . ] ]
K 0 1159 | 1209 | 1259
L % ]
@ Override value (%)
1 to 300
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Setting item Setting details
¢ Set the JOG speed for JOG operation.
* The value is set within the following range.
| Prl me (:(nlc(;]_g ?i%e;? pulse
10“mm/min Ise/s
JOG speed x ) inch/min) degree/min) (pu )
Standard Oto Oto Oto
mode 600000000 | 600000000 | 600000000 | Ot 1000000
Stepping 0 to 37500000 | 0 to 375000000 to 37500000| O to 62500
motor mode

Cd.20 | Speed/position changeover |* Set whether to validate the control signal (speed/position changeover signal)
enable flag from an external source.

* To change the movement amount for the position control during speed control of
speed/position changeover control, set the movement amount after changing to
position control.

* Make the setting during the speed control of speed/positioning changeover
control.

* The setting value is cleared to 0 at the next start.
* Set the value within the following range.

Speed/position changeover Pr.i mm inch degree pulse
control movement amount Pril (x10umm) | (x10%inch) | (x10°degree) (pulse)
change register

Standard Oto Oto Oto Oto
mode 2147483647 | 2147483647 | 2147483647 | 2147483647
Stepping Oto Oto Oto Oto
motor mode 134217727 134217727 134217727 134217727
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Storage buffer
Setting value Default value | _memory address

Axis 1 [ Axis 2 | Axis 3

M Set with a decimal.

Actual

value | [Cd.19/JOG speed

¢ Integer value

®lini )
X10"/—> Unit conversion table

(ca19)
_ n Unit 0 1160 | 1210 | 1260
Setting value II' > mm/min 1161 | 1211 | 1261
(decimal) - -
3 inch/min
3 degree/min
Foommm e E e mE 1 0 ulse/s
1 Example) : P
1
! When setting "20000.00mm/min” in the E
! "[cd.19] JOG speed", set "2000000" in !
1 the buffer memory. !
1 1
Il Set with a decimal.
Setting value R
@ |Cd.20| Speed/position changeover enable flag 0 1163 | 1213 | 1263

0: Even if the speed/position changeover signal
turns ON, the control does not change from
speed to position control.

1: When the speed/position changeover signal
turns ON, the control changes from speed
to position control.

M Set with a decimal.

Actual .
value Cd.21| Speed/position changeover control
movement amount change register

¢ Integer V?h&—>o Unit conversion table
x 10

([caz1)
n Unit
Setting value E 1 mm 0 1164 1214 1264
(decimal) p inch 1165 | 1215 | 1265
5 degree
e i 1 0 pulse
1 Example) :
i When setting "20000.0mm" in the !
I "[cd.21] Speed/position changeover !
1 control movement amount change H
! register", set "200000" in the buffer E
i memory. :
1
_______________________________ 1
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Setting item Setting details

Cd.22| Manual pulse generator

enable flag * Set whether or not to carry out manual pulse generator operation.

* Set the magnification of the No. of pulses input from the manual pulse generator.
* When setting value is 0 or less: Processed as "1"
* When setting value is 101 or more: Processed as "100"

Cd.23 | Manual pulse generator 1

pulse input magnification

Cd.24 | Zero point return request flag|* When the zero point return request flag is ON, set the request to turn this OFF

OFF request forcibly with the sequence program.
Cd.25 | External start valid * Set whether external starting is valid.
Cd.26 | Step valid flag * Set whether to carry out step operation.
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Setting value

Default value

Storage buffer
memory address

Axis 1 | Axis 2 | Axis 3
M Set with a decimal.
Setting value | ...
........ 0 1167 | 1217 | 1267
® Manual pulse generator enable flag
0: Disable manual pulse generator operation
1: Enable manual pulse generator operation
M Set with a decimal.
Setting value ; . ;
K | E L 1168 | 1218 | 1268
| — 1169 | 1219 | 1269
® Manual pulse generator
1 pulse input magnification
1to 100
M Set with a decimal.
Setting value| ...
® Zero point return request flag OFF request 0 1170 | 1220 | 1270
1: Turn OFF the "zero point return request
flag" that is ON.
v (Set by sequence program)
After the zero point return request turns OFF, "0" is stored by the OS.
(Indicates that the zero point return request flag OFF request is completed.)
M Set with a decimal.
Setting value| .
-------- 0 1171 | 1221 | 1271
@ External start valid
0: Invalidate external start
1: Validate external start
M Set with a decimal.
Setting value
0 1172 | 1222 | 1272
@ Step valid flag
0: Do not carry out step operation
1: Carry out step operation
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Setting item Setting details
Cd.27| Step mode * When using step operation, set which unit to step with.
Cd.28 | Step start information * When using step operation, set whether to continue or restart operation.
Cd.29 | Skip command ¢ Set "1" to skip the current positioning.

* To change the "|Md.45| Torque limit stored value", set the new estimated torque
Cd.30 | New torque value limit stored value.

* Set the value within the "[ Pr.18 | Torque limit setting value" range.

Cd.31 | Positioning starting point No. |* Set the "start point No. (1 to 50)" for executing block start (positioning).
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Storage buffer
Setting value Default value | _memory address
Axis 1 | Axis 2 | Axis 3
Il Set with a decimal.
Setting value | ...
— 0 1173 | 1223 | 1273
® Step mode
0: Carry out step operation with deceleration unit
1: Carry out step operation with data No. unit
Il Set with a decimal.
Setting value PR ‘
@ Step start information 0 1174 | 1224 | 1274
1: Step continue
2: Restart
v
After the step start request is accepted,
"0" is stored by the OS.
M Set with a decimal.
Setting value
- 0 1175 | 1225 | 1275
® Skip command
1: Decelerate to a stop, and then carry
out the next positioning. (Skip request)
v (Set by sequence program)
After the skip request is accepted, "0" is stored by the OS.
M Set with a decimal.
Setting value ® New torque value
K 1to Torque limit 0 1176 | 1226 | 1276
| ) setting value
X
Il Set with a decimal.
Setting value @ Positioning starting
K point No.
1
t0 50 0 1178 | 1228 | 1278
v
When continuous operation is interrupted, "0" is stored automatically.
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Setting item

Setting details

Cd.32] Interrupt request during

continuous operation

* To interrupt the operation during continuous operation, set "1".

* If the interrupt request is received after setting "1", "0" will be automatically stored
by the OS.

Cd.33 | New acceleration time value

* When changing the acceleration time during speed change, set the new
acceleration time.

Cd.33

setting setting range (unit)
1-word type 0 to 65535 (mm)
2-word type 0 to 8388608 (ms)

Cd.34 | New deceleration time value

* When changing the deceleration time during speed change, set the new
deceleration time.

Cd.33

setting setting range (unit)
1-word type 0 to 65535 (mm)
2-word type 0 to 8388608 (ms)

Acceleration/deceleration
time change during speed
change, enable/disable
selection

* Set whether to enable/disable the acceleration/deceleration time change during
speed change.

Artisan Technology Group -
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Storage buffer
Setting value Default value | _memory address

Axis 1 [ Axis 2 | Axis 3

M Set with a decimal.

Setting value

K il

| E—
@ Continuous operation interrupt request 0 1181 | 1231 | 1281
1: Interrupt continuous control or continuous
path control. (Set by sequence program)
v

After the control interrupt request is accepted, "0" is stored by the OS.
(Indicates that the continuous operation interrupt request is completed.)

M Set with a decimal. 1184 | 1234 | 1284
1185 | 1235 | 1285

Setting value L
Cd.33| New acceleration time value

Cd.34| New deceleration time value

Example)

1

1

1

i Toset"60000ms" for the "[Cd.33
1

' New acceleration time value", set
! "60000" in the buffer memory.

'

1

1186 | 1236 | 1286
1187 | 1237 | 1287

M Set with a decimal.

Setting value PN

@ Acceleration/deceleration time change during 0 1188 | 1238 | 1288
speed change, enable/disable selection

1. Enable acceleration/deceleration time
change
Other than 1: Disable acceleration/
deceleration time change

5-121

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




5 DATA USED FOR POSITIONING CONTROL
MELSEC-A

MEMO
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Chapter 6

SEQUENCE PROGRAM USED
FOR POSITIONING CONTROL

The programs required to carry out positioning control with the AD75 are explained
in this chapter.

The sequence program required for control is created allowing for the "start conditions",
"start time chart", "device settings" and general control configuration. (The parameters,
positioning data, start block data and condition data, etc., must be set in the AD75
according to the control to be executed, and program for setting the control data or a

program for starting the various control must be created.)

The first half of this chapter explains the program configuration of general control, and
the latter half explains the program details. Create the required program while referring
to the various control details explained in "SECTION 2", and to "Chapter 5 DATA USED
FOR POSITIONING CONTROL".

6.1 Precautions for creating Program .........c.ececeeiieeeseeesee e e e sieese s e sreeesrae e sreeesneeeseeeenees 6- 2
6.2 LISt Of dEVICES USEU.......eiiiiiiiiiiiiiiiee ittt nneas 6- 4
(SRR O (=T 1T aTo Jr= T o] (oo -y o R 6- 8
6.3.1 General configuration of Program ........ccccccevieeiiieeiiee s 6- 8
6.3.2  Positioning control operation Program ...........ccccceeeeeeeieeeseeeseeesieesreesneeeenens 6- 9
6.4 PosSitioning program EXamPIES.........ccciceeiceriiiee e se s e s et e e e e e naeesre e 6- 12
6.5 Program dELAIlS .......cccceiiiiieiii e 6- 21
6.5.1  Initialization ProgramM ........cccueeiieeiei e e e e e e e e e e 6- 21
6.5.2  Start details SEtting Program..........cccceceeiceririereneeesee e se e e e see e sae e 6- 22
LSS S = 1 B o] (0o | = o 1 SRR 6- 23
6.5.4 Continuous operation INterrupt Program ........ccccceeereeerreerieesnersseeeseeeseeens 6- 31
6.5.5  RESLAI PrOgraIM ....cccuviiee it e eee e ste e e s see e et e e s stee e e s ssree e e snsaeeeesraeeennns 6- 33
(ST G S (o o I o To | > o TS 6- 36
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6.1 Precautions for creating program

The common precautions to be taken when writing data from the PLC CPU to the
AD75 buffer memory are described below.

(1) Reading/writing the data
Setting the data explained in this chapter (various parameters, positioning data,
positioning start information) should be set using the AD75 software package.
When set with the sequence program, many sequence programs and devices
must be used. This will not only complicate the program, but will also increase
the scan time.
When rewriting the positioning data during continuous path control or continuous
positioning control, rewrite the data four positioning data items before the actual
execution. If the positioning data is not rewritten before the positioning data four
items earlier is executed, the process will be carried out as if the data was not
rewritten.

(2) Programming with the AOJ2CPU
When using the AD75 with the AOJ2CPU, there are commands that cannot be
used, such as TOP/FROMP.
Change these as shown below.

[An,AnN,AnA,AnUCPU,A0J2HCPU] [A0J2]

X0 X0
— —— TOoP [ Ho [K50] D1 [ K1 || PLS| Mo |

MO
—F— 10 [Ho[K50] D1 [ K1

X1 X1
y y
M1

——— ———FromP] Ho [K50[ D5 [ KL H > i

M2
—— ——{FrRoM] Ho [K50] D5 | K1

T W

X3 X
——+— 10 [ Ho[ks0][K10] K1 H |

L Mov] K10] Do |

TO | Ho [K50] DO | K1 |

(3) Restrictions to No. of FROM/TO commands executed in one scan
The FROM/TO command (during 16-bit data transmission) and DFRO/DTO
command (during 32-bit data transmission) that can be executed with one PLC
CPU scan using the AD75 are as follow.

(&) With the 1-axis and 2-axis module, the FROM/TO command and
DFRO/DTO command can be executed up to ten times per axis.
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(b) With the 3-axis module, the No. of FROM/TO command and DFRO/DTO
command executions differs according to the function to be executed.
e When carrying out circular interpolation control and S-pattern

acceleration/deceleration . 4 times/axis
¢ When CHG input is input simultaneously for two axes during
speed/position changeover control . 4 times/axis
¢ When not carrying out the above control : 10 times/axis
_ Clrcula_r S-pattern Speed/position changeover Control other
interpolation | acceleration/ control (CHG input
. . than that on left
control deceleration |simultaneously for two axes)
A1SD75P1-S3 . . . . . . . .
AD75P1-S3 10 times/axis | 10 times/axis 10 times/axis 10 times/axis
A1SD75P2-S3 . . . . . . . .
AD75P2-S3 10 times/axis | 10 times/axis 10 times/axis 10 times/axis
A1SD75P3-S3 . . . . . . . .
AD75P3-S3 4 times/axis | 4 times/axis 4 times/axis 10 times/axis

(4) Restrictions to speed change execution interval
Provide an interval of 100ms or more when changing the speed with the AD75.

(5) Process during overrun
Overrun is prevented with the AD75's upper and lower stroke limit. However, this
applies only when the AD75 is operating correctly. In terms of the entire system's
safety, a boundary limit switch should be provided, and an external circuit that
turns the motor's power OFF when the limit switch turns ON should be provided.

(6) AD75 mounting position
Unless particularly designated following this chapter, the sequence program for
the following conditions is shown.
e PLC CPU module : ASUCPU

e AD75 input/output signal : X/YOOH to X/Y1FH
(When AD75 is mounted in slot O of the main base
unit.)

Main base unit

ST

75

cCUooO O

POINT

During the various processes of the special function module, the access from the
PLC CPU is processed as a priority. Thus, if the special function module's buffer
memory is frequently accessed from the PLC CPU, the PLC CPU scan time will
increase and a delay will occur in the special function module's processes.
Access the buffer memory from the PLC CPU with the FROM/TO command, etc.,
only when necessary.
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6.2 List of devices used

MELSEC-A

The application of the input/output Nos. [X] [Y], internal relays [M] and data registers
[D] used in this chapter are shown below.

Device - De‘_"ce - Application Details when ON
name | Axis 1 | Axis 2 | Axis 3
X0 AD75 READY signal Preparation incomplete/WDT error
X1 X2 X3 |Positioning start complete signal Start completed
Input X4 X5 X6 [BUSY signal BUSY (operating)
X7 X8 X9 [Positioning complete signal Positioning completed
XA XB XC |Error detection signal Error detected
AD75 XD XE XF [M code ON signal Outputting M code
Y10 | Y11 | Y12 |Positioning start signal Requesting start
Y13 | Y14 | Y1C |Axis stop signal Requesting stop
(;ldf[ Y16 | Y18 | Y1A |Forward run JOG start signal Starting forward run JOG
Y17 | Y19 | Y1B |Reverse run JOG start signal Starting reverse run JOG
Y1D PLC READY signal PLC CPU preparation completed

X20 Zero point return request OFF command g('):r;]mandlng Z8ro point returm request

X21 External start valid setting command Commanding external start valid setting

X22 External start invalid command gggr?::gmg external start invalid

X23 Machine zero point return command Commanding machine zero point return

X24 High-speed zero point return command  [Commanding high-speed zero point return

X25 Positioning start command Commanding positioning start

%26 Speed/position changeover operation Comm_anding speed/position changeover
command operation

X27 Speed/position changeover enable Commanding speed/position changeover
command enable

%28 Speed/position changeover prohibit Com.m_anding speed/position changeover
command prohibit

X29 Movement amount change command Commanding movement amount change

Command X2A — Advanced positioning control start Commanding advanced positioning

command control start

X2B Positioning start command Commanding positioning start

X2C M code OFF command Commanding M code OFF

X2D JOG operation speed setting command g:eot?nrgandlng JOG operation speed

X2E Forward run JOG command Commanding forward run JOG operation

X2F Reverse run JOG command Commanding reverse run JOG

%30 Manual pulse generator operation enable Comm_anding manual pulse generator
command operation enable

X31 Manual pulse generator operation disable Comm'anding manual pulse generator
command operation disable

X32 Speed change command Commanding speed change

X33 Override command Commanding override

X34 Acceleration/deceleration time change (_Zommanding acceleration/deceleration
command time change
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22\2105 ods 1 Zi\ilslcs s 3 Application Details when ON
X35 A_cceleration/deceleration time change C_:ommanding acceleration/deceleration
disable command time change disable
X36 Torque change command Commanding torque change
X37 Step operation command Commanding step operation
X38 - Skip command Commanding skip
X39 Teaching command Commanding teaching
Command X3A Continuous operation interrupt command i(r:]?er?rr:;ndmg continuous operation
X3B Restart command Commanding restart
X3C Parameter initialization command Commanding parameter initialization
X3D Flash ROM write command Commanding flash ROM write
X3E Error reset command Commanding error reset
X3F - Stop command Commanding stop
MO Zero point return request OFF command glcirr;mandmg Z8ro point return request
M1 _ Zero point return request OFF command |Zero point return request OFF
pulse commanded
M2 Zero point return request OFF command |Zero point return request OFF command
storage held
M3 Clock data write command pulse Clock data write commanded
M4 Clock data write command storage Clock data write command held
M5 High-speed zero point return command  [Requesting high-speed zero point return
M6 High-speed zero point return command  [High-speed zero point return command
storage held
M7 Positioning start command pulse Positioning start commanded
M8 Positioning start command storage Positioning start command held
M9 In JOG flag In JOG flag
M10 Manual pulse generator operation enable Reque'sting manual pulse generator
command operation enable
Internal M11 Manual pulse generator operating flag Manual pulse generator operating flag
relay M12 Manual pulse generator operation disable |Requesting manual pulse generator
command operation disable
M13 Speed change command pulse Speed change commanded
M14 _ Speed change command storage Speed change command held
M15 Override command Requesting override
M16 Acceleration/deceleration time change Requesting acceleration/deceleration time
command change
M17 Torque change command Requesting torque change
M18 Step operation command pulse Step operation commanded
M19 Skip operation command pulse Skip operation commanded
M20 Skip operation command storage Skip operation command held
M21 Teaching command pulse Teaching commanded
M22 Teaching command storage Teaching command held
M23 Continuous operation interrupt command |Requesting continuous operation interrupt
M24 Restart command Requesting restart
M25 Restart command storage Restart command held
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Device Device . .
Application Details when ON
name | axis 1| Axis 2| Axis 3 PP
M26 Parameter initialization command pulse |Parameter initialization commanded
M27 Parameter initialization command storage |Parameter initialization command held
M28 Flash ROM write command pulse Flash ROM write commanded
M29 Flash ROM write command storage Flash ROM write command held
M30 Error code read complete Error code read completed
Internal
relay M31 - Error reset Error reset completed
M32 Stop command pulse Stop commanded
M9028 Clock data read command Requesting clock data read
M9036 Always ON contact Always ON contact
M9038 1 scan ON after RUN 1 scan turned ON after RUN
M9039 1 scan OFF after RUN 1 scan turned OFF after RUN
DO Status information ([Md.40] Status)
D1 _ Zero point return request flag (|Md.40| Status (bit3))
D2 Zero point return request OFF results ([Cd.24] Zero point return request flag
OFF request)
D D h
3 atefhour data PLC CPU clock data
D4 Minute/second data
D5 Clock data write request ( Clock data writing)
D6 Clock data write results ({Cd.3] Clock data writing)
D7 Positioning data No. Positioning data No.
D8 Movement amount (low-order 16 bits) (|Cd.21| Speed/position changeover
. . control movement amount
D9 Movement amount (high-order 16 bits) change register)
D10 JOG operation speed (low-order 16 bits)
[Cd.19] JOG speed
D11 JOG operation speed (high-order 16 bits) (- peed)
D12 Manual pulse generator 1 pulse input
magnification (low-order) ([Cd.23] Manual pulse generator 1
Manual pulse generator 1 pulse input pulse input magnification)
D13 e i
magnification (high-order)
D14 Speed change value (low-order 16 bits)
[Cd.16] New speed value
Df_it? D15 Speed change value (high-order 16 bits) ([cd.16] P )
register
g D16 Speed change request ([Cd.17] Speed change request)
D17 Speed change result ([Cd.17| Speed change request)
D18 Override value ([Cd.18| Positioning operation speed
override)
D19 Acceleration time setting (low-order 16
bits) S
-Cd.33 New acceleration time value
Acceleration time setting (high-order 16 ( )
D20 .
bits)
D21 Deceleration time setting (low-order 16
bits) N
[Cd.34] New deceleration time value
Deceleration time setting (high-order 16 ( - )
D22 .
bits)
D23 Torque limit value ([Md.45] Torque Limit stored value)
D24 Step valid flag ([Cd.26]| Step valid flag)
D25 Step mode ([Cd.27| Step mode)
D26 Skip operation results ({Cd.29| Skip command)
D27 Target axis (|Cd.4| Target axis)
D28 Positioning data No. ([Cd.5 Positioning data No.)
D29 Write pattern ([Cd.6] Write pattern)
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Device - Deyice - Application Details when ON
name | Axis 1|Axis 2 | Axis 3
D30 Read/write request ([Cd.7] Read/write request)
D31 Teaching results ([Cd.7] Read/write request)
D32 Axis state ([Md.35] Axis operation status)
D33 Restart request ( Restart command)
D34 Parameter initialization results ([Cd.10] Parameter initialization request)
D35 Flash ROM write results ([Cd.9] Flash ROM write request)
D36 Error code ([Md.33] Axis error No.)
D40 Positioning identifier ([Da.1]to[Da.4))
D41 M code 2|([Da.9] M code)
D42 Dwell time :fé ([Da.8] Dwell time)
D43 Blank £ [Blank
D44 Speed command (Iqw-order 16 bit§) 2 ( Command speed)
D45 Speed command (high-order 16 bits)
D50 Unit setting ([Pr.1] Unit setting)
D51 No. of pulses per rotation (M No. of pulses per rotation)
D52 Movement amount per rotation ( Movement amount per rotation)
D53 Unit magnification ( Unit magnification )
D54 Pulse output mode ( Pulse output mode)
D55 Rotation direction setting (LPr.6] Rotation direction setting)
(|Da.1] Operation pattern)
Data D56 Positioning identifier ( Control m-ethc?d)
register ( Acceleration time No.)
o ( Deceleration time No.)
D57 - 2 M code ( M code)
D58 £ |bwell time ([Da.8] Dwell time)
D59 o [(Cummy) _
D60 -§ Command speed (Igw-order 16 bit-s) ( Command speed)
D61 g Commgnd speed (high-order 16 bits)
D62 a |Positioning (low-order 16 bits) |(|Da.5| Positioning address/movement
D63 addressimovement | - h-order 16 bits) amount)
amount
D64 low-order 16 bits
D65 Arc address Ehigh-order 16 biti) ( Arc address)
D66 1st point (Shape, start No.)
D67 5 2nd point (Shape, start No.)
D68 g {3rd point (Shape, start No.)
D69 Eg 4th point (Shape, start No.) (1 Da.10| Shape)
D70 g § 5th point (Shape, start No.) ([Da.11] Start data No.)
D71 © 5|1st point (Special start command Da.12 i
D72 § g 2ndppoint((SppeciaI start commanti) Elm EZZ:‘;;Z” ommand)
D73 % 13rd point (Special start command)
D74 < 4th point (Special start command)
D75 5th point (Special start command)
D9026 Df:lte/hour data Clock data
D9027 Minute/second data
Timer TO _ PLC READY s?gnal OFF conf?rmat?on PLC READY signal OFF
T1 PLC READY signal OFF confirmation

6-7
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6.3 Creating a program

The "positioning control operation program™ actually used is explained in this chapter.

The functions and programs explained in "SECTION 2" are assembled into the

"positioning control operation program™ explained here. (To monitor the control, add
the required monitor program that matches the system. Refer to section "5.6 List of

monitor data" for details on the monitor items.)

6.3.1 General configuration of program

The general configuration of the "positioning control operation program" is shown

below.

Start of program creation

P
parameter and Set using the sequence program
data are... v
Set using the AD75 Parameter and data setting program
software package |
* Program for carrying out initialization
Initialization program
l L
. ) * Program required to carry out “zero point return control",
E Start details setting program g Hq . Y p o
5 "main positioning control" and "advanced positioning control'
<}
a
c
k) l
©
I
) Start program
8
5 -
o
jo2}
£ *
c -
S
E] ) * Program required to carry out "manual control"
a JOG operation program
Manual pulse generator
operation program
t ]
- * Program required for
Auxiliary program “auxiliary functions" and "common functions"
. )
e T Program for stopping control
Completion of program
creation
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6.3.2 Positioning control operation program

The various programs that configure the "positioning control operation program" are
shown below. When creating the program, refer to the explanation of each program
and section "6.4 Positioning program examples”, and create an operation program that
matches the positioning system. (Numbers are assigned to the following programs.
Configuring the program in the order of these numbers is recommended.)

Start of program creation

Set using sequence program
(TO command)

Parameter and data
................*............... setting program

No.1

Parameter and
data are...

Parameter setting program

Set using the AD75
software package

* When not carrying out “zero point return
control", the zero point return parameters
do not need to be set.

No.2

Positioning data setting program

No.3
Positioning start information
setting program

‘I Initialization program

1Y

Not carried out

Zero point returnis...

A 4

Zero point return request OFF program Refer to section 6.5.1

No.4

Carried out

No.5

External start function valid

setting program Refer to 6.5.1

Clock datais ...

v

Clock data setting program Refer to section 13.5

No.6

Not set

No.7
PLC READY signal [Y1D] ON program

* Required

Continued on next page
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Continued from previous page

—
FEUEEE I EEEEEEEEEEEEEEEEEEEEE (EEREREREY Startdetailsseningpreram txd *Programrequiredtocarryout
H E « "Zero point return control"
H E « "Main positioning control"
H No.8 T H « "Advanced positioning control”
: Positioning start No. . H P g
: setting program Refer to section 6.5.2 :

Start program

No.9
Positioning start signal input program Refer to section 6.5.3

No.10 Program to reset the start =
Reset program signal and turn the M code E
ON signal OFF H
—
—
JOG operation program .
:lllIIIIIIlllllllllllllllllll IEEEEEEEEEEEEEENSN l: *PrOgramrequl’edtOCﬁl’l’yOUt
. v . "manual control"
: No.11 :
JOG operation program Refer to section 11.2.4 =
Manual pulse generator
:---------------------------- [ERRERTT) operationprogram "=
: No.12 Vianual oul :
. anual pulse generator Refer to section 11.3.4 =
. operation program H
-—

Continued on next page
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No.13

No.14

No.15

No.16

No.17

No.18

No.19

No.20

No.21

No.22

No.23

No.24

qF SN NN EEEEEEEEEEEEEEEEEEEEEES

No.25

Continued from previous page

Auxiliary program

Speed change program

Refer to section 12.5.1

Override program Refer to section 12.5.2

Acceleration/deceleration time

change program Refer to section 12.5.3

Torque change program Refer to section 12.5.4

Step operation program Refer to section 12.6.1

Skip program Refer to section 12.6.2

Teaching program

Refer to section 12.6.4

Continuous operation interrupt program § Refer to section 6.5.4

Restart program Refer to section 6.5.5

Parameter initialization program Refer to section 13.2

Flash ROM write program Refer to section 13.3

Program required to

Error reset program
reset errors

Stop program

Stop program Refer to section 6.5.6

End of program creation

MELSEC-A

* Program added according to control details.
(Create as required.)

* Program used to stop control
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6.4 Positioning program examples

An example of the "Axis 1" positioning program is given in this section.

~---[No. 1] to [No. 3] parameter and data setting program

*When setting the parameters or data with the sequence program, set them in the AD75 using the
TO command from the PLC CPU. (Carry out the settings while the PLC READY signal [Y1D] is :
OFF.) ;

*When setting the parameters or data with the AD75 software package, the [No. 1] to [No. 3] :
program is not necessary. :

*

* No.1 Parameter setting program
* (For basic parameter 1 axis 1)
*

19038
0 I {Movp Ko D50 T <Setting of unit setting (0:mm)>
{Move K20000 D51 F <Setting of No. of pulses per rotation>
{Movp K15000 D52 T <Setting of movement amount per rotation>
{MovP K D53 J <Setting of unit magnification (1-fold)>
{Move  Ki D54 F <Setting of pulse output mode (cw/ccw)>
r <Setting of rotation direction
LHovp Ko D55 ] (forward rotation for increment)>
{Top Ho Ko D50 k6 1 <setting of basic parameters 1 to AD75>

: No.2 Positioning data setting program

, (For positioning data No.1 axis 1)

* <Positioning identifier>

* Operation pattern : Positioning complete

*  Control method : 1-axis liner control (ABS)

*  Acceleration time No.:1, Deceleration time No.:2

*

19038
40— } {MOVP  H190 D56 ]| <Setting of positioning identifier>
{MOVP  K9843 D57 1 <Setting of M code (9843)>
{MovP K300 D58 1 <Setting of dwell time (300ms)>
{MovP Ko D59 1 < (Dummy data) >
[DMOVP  K18000 D60 1 <Setting of command speed (180.00mm/min)>
{DMOVP  K4126 D62 1 <Positioning address (412.6um) setting>
[DMOVP KO D64 1 <Setting arc address (0.0um)>
{ToP HO K1300 D56 K10 1 <Setting of positioning data No.1 to AD75>
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%k ok %k ok % ok

*

*

*

No.3 Positionig start information setting program
Start block data of block No.7000 (axis 1)
For setting of points 1to 5
(Conditions)
Shapes: Continued at points 1 to 4, ended at point 5
Special start command : Normal start at all of points 1 to 5
<Positioning data are already preset>
[Setting of shape and start data No.]
M9038
91— | {MovP  H8oO1
{wovp H8002
[MOVP HB005
[MOVP HB0O0A
[MOVP HOF
{ToP HO K4300 D66
[Setting of special start command to normal start]
M9038
126— | [MOVP  Ho
[MOVP  HO
{MovP  Ho
{MovP  Ho
{MOVP  HO
[TOP HO K4350 D71
*
» No.4 Zero point return request OFF program
) X20
161— | {pLs
M1 Y10 X1
165) } +F F [SET
M2
169) } [FROMP HO K817 DO
{WANDP DO H8
o D1 Ko 1 [SET
[RST
Mo
195— | {ToP HO K170 K
{FROM HO K1170 D2
= D2 ko ] {RST
6-13

D66

D67

D68

D69

D70

K5

D71

D72

D73

D74

D75

K5

M

M2

Ki

D1

Mo

M2

K1

K1

Mo

O W Sy W Sy W Sy |

O ey T Sy Wt Ey W Ly v |

LS B " I = N S S = S S R S R S R— ]

MELSEC-A

<Setting of continue and start data No. 1>
<Setting of continue and start data No. 2>
<Setting of continue and start data No. 5>
<Setting of continue and start data No. 10>
<Setting of end and start data No. 15>

<Setting of start block data to AD75>

<Setting of normal start>
<Setting of normal start>
<Setting of normal start>
<Setting of normal start>
<Setting of normal start>

<Setting of start block data to AD75>

<Zero point return request OFF command pulse>

<Zero point return request OFF command hold>

<AD75 status information read>

<Zero point return request flag ON/OFF extraction>
<Zero point return request OFF command ON>

<Zero point return request OFF command storage OFF>
<Zero point return OFF request write>

<Zero point return request OFF complete read>

<Zero point return request OFF complete OFF>
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*

*No.5 External start function valid setting program
*

X21
220— | {ToP HO Kit7t K1 K1 T <External start valid write>
X22
230— | {ToP HO K171 k0 K1 T <External start invalid write>
*No.6 Clock data setting program
*
9036
240— | {PLS 19028 T <CPU clock data read command ON>
M9028
24— | {PLF 3 T <Clock data write command ON>
M3
248 f {oMOvV  D9026 D3 J <Date, hour, minute second data transmission>
{Hov K1 D5 ] <Clock data writing set>
{ToP HO K1100 D3 K3 T <Clock data write>
{SET W4 T <Clock data wirite command hold>
M4
21— | {FROM  HO K1102 D6 K1 T <Clock data wiriting complete read>
= D6 ko ] {RsT 4 T <Clock data wirite command storage OFF>
: No.7 PLC READY signal [Y1D] ON program
. (The M27 contact is not required when the parameters are not be initialized.)
. (The M29 contact is not required when not writing to the flash ROM.)
* M9039 M27 M29
87— | H ras Q1D ) <PLC READY signal ON/OFF>
* P .
, No.8 Positioning start No. setting program
* (1) Machine zero point return
*
) x23
291— | {Top Ho K150 Kg001 Ki J <Machine zero point return (9001) write>
*
« (2) High-speed zero point return
* X24
301— | {FROMP  HO K817 D0 K1 ]| <AD75 status information read>
[WANDP DO H8 D1 J| <zero point return request flag ON/OFF extraction>
= D1 ko 1 [SET W5 1 <High-speed zero point return start enable>
{ToP HO K1150 k9002 K1 T <High-speed zero point return (9002) write>
[SET M6 T} <High-speed zero point return command hold>
6-14
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*

*

*

*

R

(3) Positioning with positioning data No.1 (Control other than speed/position changeover control)

336

351

366|

376

386

398]

417

424

428

a1

X25
f {wove  Ki
{T0P HO K1150 D7
* (4) Positioning with positioning data No.1 (Speed/position changeover control)
X26
— | {Movp K1
{ToP HO K1150 D7
X217
— [TOP HO K163 Ki
X28
— | {Top HO K1163 Ko
X29
— | [DTOP HO K1164 D8
* (5) Advanced positioning control
X2A
f [Top Ho K1150  K7000
{10P HO K178 Ki
*
« (6) High-speed zero point return command and high-speed zero point return command storage OFF
(Not required when high-speed zero point return is not used)
X23
1 {RsT
X256
I [RST
X26
X2A
Y10
No.9 Positioning start signal input program
(When high-speed zero point return is not made, contacts of M5 and M6 are not needed.)
(When M code is not used, contact of XOD is not needed.)
(When JOG operation is not performed, contact of M9 is not needed.)
(When manual pulse generator operation is not performed, contact of M11 is not needed.)
X2B
1} {PLs
M7 Y10 X0 X1 X0D M9 M1 M6
— H HF FF +F ¥ FF ¥ K2
M5 6
—
M8
— | {SET
[RST
6-15

D7

K1

D7

K1

Ki

K1

Ki

K1

M5

M6

M7

M8

Y10

[

MELSEC-A

7] <Positioning data No.1 setting>

T <Positioning data No. write>

1 <Positioning data No.1 setting>

] <Positioning data No.1 write>

[}

<Speed/position changeover signal enable setting>

L

<Speed/position changeover signal prohibit setting>

T <New movement amount write>

<Block positioning (7000) write>

[ R

<Positioning start point No. write>

L

<High-speed zero point return command OFF>

<High-speed zero point return command
storage OFF>

Lt

7 <Positioning start command pulse>

7 <Positioning start command hold>

]- <Positioning start execution>

T <Positioning start command storage OFF>
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*

* No.10 Reset program

* Y10 X1 X4
a“— | } H [RST Y10
X0A
X2¢ XD
450— | I} [Top HO K153  Ki K1
*
+ No.11 JOG operation program
* X2D
61— |} [DMOVP K2000000 D10
[DTOP HO K1160 D10 K1
X2E X0 X4
480— | £ £ [SET Mo
X2F
— —
X2E X2F
485—4F M [RsT M9
X2E M9 Y17
48— | {} ras (Y16
X2F M9 Y16
492— | { | HF 17
* No.12 Manual pulse generator operation program
* X30
496— | [pLS Mo
M10 X0 X4
500— } o) oy [DOHOVP K1 D12
[DTOP HO K1168 D12 K1
[TOP HO K1167 K1 K1
[SET i1
X31
531— | [pLS Mi2
M2 M1 4
535— | | } | } {Top HO K167 KO K1
[RST M1
6-16

[

[

I N = E—

g

A

55 I === N = N N R E— S E—

MELSEC-A

<Positioning start signal OFF>

<M code OFF request write>

<JOG operation speed setting>
<JOG operation speed write>

<In JOG flag ON>

<JOG operation completed>
<Forward run JOG operation execution>

<Reverse run JOG operation execution>

<Manual pulse generator operation command pulse>

<Manual pulse generator 1 pulse input
magnification setting>

<Manual pulse generator 1 pulse input
magnification write>

<Manual pulse generator operation enable write>

<Manual pulse generator operating flag ON>

<Manual pulse generator operation
disable command pulse>

<Manual pulse generator operation disable write>

<Manual pulse generator operating flag OFF>
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*

* No.13 Speed change program

X32
548— | {PLS M3 T <Speed change command pulse>
M13 X4
552—] | I | {SET m4 J<Speed change command hold>
M14
555— | {DMOVP  K2000 D14 T<New speed value setting>
{Movp K1 D16 T <Speed change request setting>
[TOP HO K1156 D14 K3 T <Speed change write>
{FROM HO K1158 D17 K1 Ji<Speed change result read>
= D17 Ko 1 {RST M4 T <Speed change command storage OFF>
«
* No.14 Override program
- X33
592— | {PLS 15 Jf<0verride command pulse>
M15 X4
596— | | } {Mov k200 D18 T <override value setting>
{10 HO Ki159 D18 K1 Jj<Override value write>
*
* No.15 Acceleration / deceleration time change program
«
X34
612— | {PLS ne6 T <Acceleration / deceleration time
change program command pulse>
6 X4 ) o
616— | | | {bMov  K2000 D19 T <Setting of acceleration time to 2000ms>
{owov Ko D21 J/<Setting of deceleration time to without change(0)>
{DTOP  HO Ki184 D19 K2 J <Acceleration / deceleration time write>
{ToP HO K1188 K1 K1 ] <Acceleration / deceleration time change
enable write>
X35
652— | {TOP HO K1188 KO K1 T <Acceleration / deceleration time change
disable write>
*
* No.16 Torque change program
x
X36
662— | {PLS M7 J <Torque change command pulse>
M7 X4
666— | | | [FRONP  HO K826 D23 K1 T <Torque limit value read>
{TOP H6 Ko D23 K1 T <Write to A62D/A CH.1>
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*

* No.17 Step operation program
*

X317
686— | [PLS e 7 <Step operation command pulse>
M8 Y10 X1
690— | 4 £ {move ki D24 ] <Step operation run selection>
{Movp K1 D25 1 <Data No. unit step mode selection>
{Top HO K172 D24 K2 T <Step operation command write>
* No.18 Skip program
" X3
12— | {PLS LI | <Skip operation command pulse>
M9 Y10 X1
76— | i | { | {sET M20 | <Skip operation command ON storage>
M20
720— | {ToP HO K175 K1 K1 T <Skip operation command write>
[FRON  HO KI175 D26 K1 1 <Skip complete read>
= D26 Ko 1 {RST 20 ] <Skip operation command storage OFF>
*
* No.19 Teaching program
*
*  “Positioning to the target position with manual operation
* - Store the data other than the positioning data interface
© addessinD4OtoDAS
*
X39
745— | {PLS n21 1 <Teaching command pulse>
M21 X4
749— | r4a {sET w22 | <Teaching command hold>
M22
752— | {Top HO K1108 D40 K6 T <Positioning data write>
{wove ki D27 | <Axis 1 setting>
[MOVP K1 D28 1 <Positioning data No.1 setting>
[MOVP  H500 D29 T <Teaching data setting>
{HovP K2 D30 T <write request setting>
{TOP HO K1103 D27 K4 1 <Teaching data write>
[FROM  Ho K1106 D31 K1 K <Teaching result read>
= D31 Ko ] {RsT W22 ] <Teaching command storage OFF>
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*

*No.20 Continuous operation interrupt program
*

X3A
806— | [pLs 123
M23 Y10 X1
810— } |} |} {Tp  Ho K181 Ki K1
*
*No.21 Restart program
X3B
822 | [pLs w24
M24
8261— | [FROM  HO K809 D32 K1
= D32 K1 7 [sET W25
M25 X1 X1
842— | ¥ oz [TP  H k1152 Ki K1
{FROM HO K1152 D33 K1
= D33 Ko ] [RST W25
*
*No.22 Parameter initialization program
" X3
869— | [pLS M26
M26 X4
873— | ap [SET 27
M27 Y1D
876— | H (10
TO
879— | [Top Ho K139 Ki K1
[FROM HO K1139 D34 K1
= D34 Ko ] [RST w27
*No.23 Flash ROM write program
*
X3D
904— | {pLs 128
M28 X4
908— | £ [SET 29
M29 Y1D
91— | oy T
T
94— | [TOP HO K1138 K1 K1
[FROM HO K1138 D35 K1
= D35 Ko 7 [RST W29
6-19
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[

<Continuous operation interrupt command pulse>

Lt

<Continuous operation interrupt write>

]

<Restart command pulse>

<AXxis status read>

L L

<Restart command ON during stop>
T <Restart request write>
T <Restart complete read>

T <Restart command storage OFF>

] <Parameter initialization command pulse>
T <Parameter initialization command hold>
) <PLC READY output to AD75 standby>
J<Parameter initialization write>

] <Parameter initialization complete read>

J<Parameter initialization command storage OFF>

J<Flash ROM write command pulse>
J<Flash ROM write command hold>

) <PLC READY output to AD75 standby>
T <Flash ROM write request write>
J{<Flash ROM write complete read>

T <Flash ROM write command storage OFF>
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*

* No.24 Error reset program
*

X0A H30
939— | I [FROM  HO K807 D36 K1
\{o 036 Ko 7 [SET H30
X3E
956— | [PLS W31
W31 X0A
960— | f [TP  Ho Kits1 K K1
N30 X0A
971 | gya [RST N30
*
* No.25 Stop program
X3F
974— | [PLS N32
H32 4
978—] | Iy [SET Y13
X3F X4
91—t 2y [RST Y13
984 [END

WOy O Sy W |

ey WO Ly s |

MELSEC-A

<Error code read>

<Error code read complete confirmation>
<Error reset command pulse>

<Error reset execution>

<Error code read complete OFF>

<Stop command pulse>
<Stop execution>

<AXxis stop signal OFF due to axis stop>
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6.5 Program details
6.5.1 Initialization program

(1) Zero point return request OFF program
This program forcibly turns OFF the “zero point return request flag” (Md.40]
Status signal: b3) which is ON.
When using a system that does not require zero point return, assemble the
program to cancel the "zero point return request" made by the AD75 when the
power is turned ON, etc.

Bl Data requiring setting
Set the following data to use the zero point return flag OFF request.

N i . . Buffer memory address
Setting item Setting Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Zero point return . .
Cd.24] |request flag OFF 1 g‘f:t':tf’ 1: Turn zero point retun requestflag | 4176 | 1550 | 1270
request )

* Refer to section "5.7 List of control data" for details on the setting details.

B Time chart for zero point return OFF request

ON
PLC READY signal [vip] 9FF
ON
AD75 READY signal [X0]
Zero point return request flag OFF
[LMd.40| Status:b3]
Cd.24 [Zero point return request flag OFF request 0 ><1 ><0

Fig. 6.1 Time chart for zero point return OFF request

(2) External start function valid setting program
This program is used to validate the "external signal" beforehand when using the
external start function (external start, speed change, skip). (Set which function to
use beforehand in '{ Pr.43 | External start function selection".)
Set the following data to validate the "external signal".

N i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Cd.25 |Externa| start valid 1 Set to "1: Validate external start". 1171 | 1221 | 1271

* Refer to section "5.7 List of control data" for details on the setting details.
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6.5.2 Start details setting program
This program sets which control, out of "zero point control”, "main positioning control"
or "advanced positioning control" to execute. For "advanced positioning control", "high-
speed zero point return” and "speed/position changeover control”, add the respectively
required sequence program.
(Refer to "Chapter 10" for details on starting the "advanced positioning control.)

B Procedures for setting the starting details

(1) Set the "positioning start No." corresponding to the control to be started in

"|Cd.11 | Positioning start No.".

Setting item Setting Setting details Buffer mempry addr.ess
value Axis 1 | Axis 2 | Axis 3
1 to 600 : Positioning data No.
9001 : Machine zero point return
Positioning start 9002 . High-speed zero point return
No ¢ — |9003 : Current value change 1150 | 1200 | 1250
) 7000 to 7010 : Block No.
(For "advanced positioning
control")

* Refer to section "5.7 List of control data" for details on the setting details.

(2) For "advanced positioning control”, set the "positioning start point No." of the
block to be started in "|Cd.31| Positioning start point No.".

. i . . Buffer memory address
Setting item Setting Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Cd.3l Egiﬂtt'm”g start . |1t050: Point No. of start block data 1178 | 1228 | 1278

* Refer to section "5.7 List of control data" for details on the setting details.

(3) For "high-speed zero point return”, confirm that the "zero point absolute
position overflow flag/underflow flag" is OFF.

(4) Set the following control data for "speed/position changeover control”.
(Set "|Cd.21 | Speed/position changeover control movement amount change
register" as required.)

L i . . Buffer memory address
Setting item Setting Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Speed/position - .
When "1" is set, the speed/position changeover
C4.20] changeover L |signal will be validated. 1163 | 1213 | 1263
Speed/position
changeover Set the new value when the position control's
Cd.21||control movement — movement amount is to be changed during ﬁgg gig ggg
amount change speed control.
register

* Refer to section "5.7 List of control data" for details on the setting details.
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6.5.3 Start program

MELSEC-A
This program is used to start the control with start commands.
The control can be started with the following two methods.
(1) Starting by inputting positioning start signal [Y10, Y11, Y12]
(2) Starting by inputting external start signal
: Buffer memory Drive unit

PLC CPU

i 3)
i Control with

i No. 1

e

I
1
1
I
1
I
:
E positioning data
I
]
1
I
1
I

Input/output signal

1)

2)
3)

\

i * When starting positioning with the scan
after the completion of positioning,
insert X1 as an interlock so that

positioning is started after Y10 is turned
OFF and X1 is turned OFF.

Set the "positioning start No." in | Cd.11 | Positioning start No." according to the control to
be started.
(In the above example, set positioning data No. "1".)

Input the positioning start signal [Y10, Y11, Y12] or the external start signal.
The positioning data No. "1" will start.

Fig. 6.2 Procedures for starting control

B Starting conditions

When starting, the following conditions must be satisfied. The program must be
configured by adding the required conditions into the sequence program so that
the operation does not start until the conditions are satisfied.
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. . Device
Signal name Signal state
Axis 1| Axis 2 | Axis 3
PLC READY signal ON |PLC CPU preparation completed Y1D
AD75 READY signal OFF |AD75 preparation completed X0
Axis stop signal OFF |Axis stop signal is OFF Y13 | Y14 | Y1C
Isr;gt]?]r;?ce Egzg%r;éngi;aglt OFE il:ocs);t;gmng start complete signal X1 X2 X3
BUSY signal OFF |BUSY signal is OFF X4 X5 X6
Error detection signal OFF |There is no error XA XB XC
M code ON signal OFF |M code ON signal is OFF XD XE XF
Drive unit READY signal | ON [Drive unit preparation completed -
External |Stop signal OFF |Stop signal is OFF —
signal  |Upper limit (FLS) ON |Within limit range -
Lower limit (RLS) ON [Within limit range -
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(1) Starting by inputting positioning start signal

B Operation when starting

(1) When the positioning start signal turns ON, the start complete signal and
BUSY signal turn ON, and the positioning operation starts.
It can be seen that the axis is operating when the BUSY signal is ON.

(2) When the positioning start signal turns OFF, the start complete signal also
turns OFF.
If the positioning start signal is ON even after positioning is completed, the
start complete signal will remain ON.

(3) If the positioning start signal turns ON again while the BUSY signal is ON, a
warning "start during operation" (warning code: 100) is caused.

(4) The process taken when positioning is completed will differ according to case
(a) and (b) below.

(8 When next positioning is not to be carried out

 If a dwell time is set, the system will wait for the set time to pass, and then
positioning will be completed.

* When positioning is completed, the BUSY signal will turn OFF and the
positioning complete signal will turn ON. However, when using speed
control or when the positioning complete signal ON time is "0", the signal
will not turn ON.

* When the positioning complete signal ON time is passed, the positioning
complete signal will turn OFF.

(b) When next positioning is to be carried out
 If a dwell time is set, the system will wait for the set time to pass.
* When the set dwell time is passed, the next positioning will start.

Positioning

—

Positioning start signal
[Y10,Y11,Y12]

Start complete signal
[X1,X2,X3]

BUSY signal
[X4,X5,X6]

Positioning complete
signal  [X7,X8,X9]

o N

Fig. 6.3 ON/OFF timing of each signal at start of positioning
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M Starting time chart
The time chart for starting each control is shown below.

(1) Time chart for starting "machine zero point return”

]

Near-point dog

Zero point signal

[IMd.40| Status:b3]

 ON |
Positioning start signal [Y10] OFF E 3
ON !
PLC READY signal [vip] OFF
ON : i
AD75 READY signal [X0] OFF 5 |
/u on il
Start complete signal X1 _OFF J i
BUSY signal [X4] /
Error detection signal [XA] OFF r\ : //
Positioning start No. ><9001 \ : /1
i ON A |
Zero point return request flag OFF

Zero point return complete flag OFF
[IMd.40| Status:b4]

Fig. 6.4 Time chart for starting "machine zero point return”
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(2) Time chart for starting "high-speed zero point return”

\%
! Tt
el |
Positioning start signal [Y10] OFF .
ON | |
PLC READY signal [yiD] OFF : |
ON | |
AD75 READY signal [X0] OFF E
/ | ON Al
Start complete signal x1 OFF i L
\I ON |
BUSY signal [x4] OFF
Error detection signal [XA] OFF . :
Positioning start No. ><9002 ! :
Zero point absolute position overflow flag OFF I I
[ Status:b11] ! !
Zero point absolute position under flow flag OFF ! :
[IMd.40(Status:b12]

Fig. 6.5 Time chart for starting "high-speed zero point return"
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(3) Time chart for starting "main positioning control"
\% lCD)pe:.atic.m p:ttterr:\l —1(lj) Dwell time
ositioning data NO. ——> H

2(00)

Positioning start signal [Y10] /’T\N
PLC READY signal [Y1D] ﬁk //
AD75 READY signal [X0] \ ;

\

Start complete signal [X1]
BUSY signal [X4]
Positioning complete signal X7

Error detection signal [XA]

]
Cd.11|Positioning start No.:><)

Fig. 6.6 Time chart for starting "main positioning control"

(4) Time chart for starting "speed/position changeover control"

\% Operation pattern(00) Speed control Position control Dwell time
Positioning data No.(1) ! | e

)

Ll \7\

Positioning start signal [Y10]

PLC READY signal [Y1D] ﬁb K /

AD75 READY signal [X0] L\

Start complete signal [X1] L
BUSY signal [X4] ‘

Positioning complete signal [X7 l
Error detection signal [XA] :

Speed/position changeover signal

.

Cd.11|Positioning start No. >< 1 :
Speed/position :>< 1 ' ><0
changeover enable flag +

Fig. 6.7 Time chart for starting "speed/position changeover control"
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M Machine zero point return operation timing and process time

Positioning start [YlO,Yll,YlZ]_T l
signal ! !
BUSY signal [x4,x5,xe]J—T l i
Lot b
Start complete signal [X1,X2,X3] 3 | l
i 7o
Md.35|Axis operation status Waiting X In zero point return >< Waiting
L2 |

Output pulse to external source ‘
(PULSE) :

! i

! I I

’ T\ﬁ ‘
Positioning operation 1 !

Zero pointreturn requestflag ~ ~TTTTTTTTTTT j ! l
[[Md.40| Status:b3] ... J w

Zero point return complete flag ~ ------------ A P8
([Md.40] Status:ba] ! f

Fig. 6.8 Machine zero point return operation timing and process time

Normal timing time Unit: ms

t1 t2 t3 t4
5t0 15 0to 3.5

¢ The t1 timing time could be delayed by the following factors.

1) Presence of FROM/TO command execution during start process

2) Operation state of other axes

3) Presence of intervention from peripheral device during start process
4) Details of positioning data to be started
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Bl Position control operation timing and process time

Positioning
start signal [Y10,Y11,Y12] J l
BUSY signal [X4,X5,X6] l i
Lt L
M code ON signal ' 3 i
(WITH mode) [XD,XE,XF] ' l L
- 1 - [ T
| P12 -
Cd. 14|M code OFF request 3 l 3 i
: =
Start complete signal [X1,X2,X3] L l
I

t4 !

Output pulse to external source ! I'HW—\
(PULSE) ‘

Md.35| Axis operation status Waiting >< Controlling position >< Waiting

Positioning operation i / \: ;

15
Positioning complete signal* ~ ~ "7 777777 4 7
[X7X8,X9] o ;
! | 6
M code ON signal |
(AFTER mode) [XD,XE,XF] : ! l
! >
! Lt2
Cd. 14| M code OFF request | l
Zero point return complete flag * ====---=---"- 4

[[Md:40lStatus:b4] . :

Fig. 6.9 Position control operation timing and process time

e When the positioning start signal turns ON, if all signals marked with an
asterisk (*) are already ON, the signals marked with an asterisk (*) will turn
OFF when the positioning start signal turns ON.

Normal timing time Unit: ms
tl t2 t3 t4 t5 t6
5to 15 0to 3.5 Follows
parameters

¢ The t1 timing time could be delayed by the following factors.

1) Presence of FROM/TO command execution during start process

2) Operation state of other axes

3) Presence of intervention from peripheral device during start process
4) Details of positioning data to be started
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(2) Starting by inputting external start signal
When starting positioning control by inputting the external start signal, the start
command can be directly input into the AD75. This allows the variation time
equivalent to one scan time of the PLC CPU to be eliminated. This is an effective
procedure when operation is to be started as quickly as possible with the start
command or when the starting variation time is to be suppressed. To start
positioning control by inputting the external start signal, set the "data required to
be set" and then turn ON the external start signal.

B Restrictions

When starting by inputting the external start signal, the start complete signal [X1,
X2, X3] will not turn ON.

Bl Data required to be set

To execute positioning start with the external start signal, set parameter ( Pr.43 |)
beforehand, and validate the "external start signal" with the "external start function
validity setting program (program No. 5).

N i . . Buffer memory address
Setting item Setting Setting details - - y -
value Axis 1 [ Axis 2 | Axis 3
External start . e N
function selection 0 |Setto"0: External positioning start". 62 212 | 362
Cd.25 | |External start valid 1 Set to "1: Validate external start". 1171 | 1221 | 1271

* Refer to Chapter "5 DATA USED FOR POSITIONING CONTROL" for details on the setting details.

B Starting time chart

Operation pattern ————————————, :
M P:sitioningpdata No.—— > 1(00) Dﬁﬁl[i?qe
» ; —
Positioning start signal [Y10] i '
PLC READY signal [Y1D] i i
AD75 READY signal [X0] i} 5 E
Start complete signal [X1] : E
BUSY signal [X4] /T l
Positioning complete signal [X7] \ | 1
Error detection signal [XA] % i
External start signal T/ l i
External start function selection >< 0 i
Positioning start No. ! 1 |
External start valid :>< ! >< 0 E

Fig. 6.10 Time chart for starting with external start signal
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6.5.4 Continuous operation interrupt program

During positioning control, the control can be interrupted during continuous positioning
control and continuous path control (continuous operation interrupt function). When
"continuous operation interruption” is execution, the control will stop when the
operation of the positioning data being executed ends. To execute continuous
operation interruption, set "1: Continuous operation interrupt request" for "
Interrupt request during continuous operation.

(1) Operation during continuous operation interruption

Start

Stop process when stop command turns ON

Stop command ON or

] S Stop process at continuous operation
continuous operation interrupt request

interrupt request

| ,
| ’
| ’
,
: -+ \
N \
\ \
Y
LI

\ \

Positioning data No. 10 Positioning data No. 11 Positioning data No. 12

Fig. 6.11 Operation during continuous operation interruption

(2) Restrictions

(1) When the "continuous operation interrupt request" is executed, the positioning

will end.

Thus, after stopping, the operation cannot be "restarted".

When "|Cd.13| Restart command" is issued, a warning "Restart not possible"
(warning code:104) will occur.

(2) Even if the stop command is turned ON after executing the "continuous
operation interrupt request", the "continuous operation interrupt request"
cannot be canceled.

Thus, if "restart" is executed after stopping by turning the stop command ON,
the operation will stop when the positioning data No. where "continuous
operation interrupt request" was executed is completed.

Axis 1

Continuous opetration

interrupt request .

\Positioning for positioning data No. 12

- is not executed
>\ Positioning ends with continuous

Positioning with positioning data No. 11 operation interupt request

Axis 2

Positioning with positioning data No. 10

6-31
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(3) If the operation cannot be decelerated to a stop because the remaining
distance is insufficient when "continuous operation interrupt request" is
executed with continuous path control, the interruption of the continuous
operation will be postponed until the positioning data shown below.

« Positioning data No. have sufficient remaining distance
« Positioning data No. for positioning complete (pattern: 00)
« Positioning data No. for continuous positioning control (pattern: 01)

(4) When operation is not performed (BUSY signals [X4, X5, X6] are OFF), the
continuous operation interrupt request is not accepted. It is cleared to zero at a
start or at a restart.

Even when the continuous operation interrupt is requested,
the remaining distance is insufficient, and thus, the
operation cannot stop at the positioning No. being executed.

N Continuous operation Stop process when operation cannot stop
interrupt request at positioning data No.10
D N
Start \¢ 17
Positioninig data No. 10 Positioning data No. 11 Positioning data No. 12

(3) Control data requiring settings
Set the following data to interrupt continuous operation.

N i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Interrupt request " . .
Cd.32] |during continuous | 1 |6t 'L Interrupt request during continuous 1181 | 1231 | 1281
. operation"”.
operation

* Refer to section "5.7 List of control data" for details on the setting details.
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When a stop factor occurs during position control and the operation stops, the
positioning can be restarted from the stopped position to the position control end point
by using the "restart command" ( Restart command).

("Restarting" is not possible when "continuous operation is interrupted.")

(1) Restart operation

Axis 1

Positioning with positioning data No. 11

Positioning data No. 11
continues with restart
command &‘

.:\ Positioning with positioning data No. 12

Stop with stop command

Positioning with positioning data No. 10

Axis 2

Fig. 6.12 Restart operation

(2) Restrictions

(1)

(@)

(3)

(4)

Restarting can be executed only when the *[Md.35] Axis operation status" is
"stopped".

If the axis operation is not "stopped", restarting is not possible.

Do not execute restart while the stop command is ON.

If restart is executed while stopped, an error "Stop signal ON at start" (error
code:106) will occur, and the "[Md.35] Axis operation status" will change to
“"error occurring”.

Thus, even if the error is reset, the operation cannot be restarted.

Restarting can be executed even while the positioning start signal is ON.
However, make sure that the positioning start signal does not change from
OFF to ON while stopped.

If the positioning start signal changes from OFF to ON, positioning will start
from the positioning data No. of designated point's positioning data No. set in
"[Cd.11] Positioning start No.".

If positioning is ended with the continuous operation interrupt request, the
operation cannot be restarted.

If restart is requested, a warning "Restart not possible" (warning code:104) will
occur.

(5) When stopped with interpolation operation, write "1: restarts" into | Cd.13

(6)

Restart command" for the reference axis, and then restart.
If the "|Md.35]| Axis operation status" is not "stopped" when restarting, a
multiple start warning will occur, and the process at that time will be continued.

REMARK
Restarting after stopping is possible even for the following control.
« Incremental type position control  Continuous positioning control
* Continuous path control * Block start
6-33
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(3) Control data requiring setting
Set the following data to execute restart.

N i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Cd.13 |Restart command 1 Set "1: restarts". 1152 | 1202 | 1252

* Refer to section "5.7 List of control data" for details on the setting details.

(4) Starting conditions
The following conditions must be satisfied when restarting. (Assemble the
required conditions into the sequence program as an interlock.)
(1) Operation state

"IMd.35| Axis operation status" is "1: Stopped"
(2) Signal state

. . Device
Signal name Signal state
Axis 1| Axis 2 | Axis 3
PLC READY signal ON |PLC CPU preparation completed Y1D
AD75 READY signal OFF |AD75 preparation completed X0
Axis stop signal OFF |Axis stop signal is OFF Y13 | Y14 | Y1C
Isr;;enrg’lzlce (I;’g:qlglc;r;;ngisglt OFF iF;oglltzlltznlng start complete signal X1 X2 X3
BUSY signal OFF |BUSY signal is OFF X4 X5 X6
Error detection signal OFF |There is no error XA XB XC
M code ON signal OFF |[M code ON signal is OFF XD XE XF
Drive unit READY signal | ON [Drive unit preparation completed -
External |Stop signal OFF |Stop signal is OFF -
signal  |Upper limit (FLS) ON |Within limit range -
Lower limit (RLS) ON |Within limit range -
6-34
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(5) Time chart for restarting

Dwell time

;
)
}

Positioning start signal [Y10] ’)E i /i\ i i

Axis stop signal [Y13] / T i /'i / i i

PLC READY signal [Y1D] E K ( / 3

AD75 READY signal [X0] i i | i i

Start complete signal [X1] \\ : \l i i

BUSY signal [X4] \

Positioning complete signal [X7] : : \ 3 —L
Error detection signal [XA] /} /) \\ i

Axis operation status 0 >< 8 >< 1 3 / 8 >< 0
Positioning start No. 0 Oi

Fig. 6.13 Time chart for restarting
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6.5.6 Stop program

MELSEC-A

The axis stop signal [Y13, Y14, Y1C] or a stop signal from an external source is used
to stop the control. Create a program to turn the axis stop signal [Y13, Y14, Y1C] ON
as the stop program.

The process for stopping control is explained below.
Each control is stopped in the following cases.

(@)
(b)
(©

dog timer error" occurs in PLC CPU.)

(d)
()

When an error occurs.
When control is intentionally stopped (Stop signal from PLC CPU turned ON, stop

from peripheral device, etc.)

When each control is completed normally.
When the drive unit READY signal is turned OFF.
When the PLC READY signal is turned OFF (When "parameter error' or "watch

The stop process for the above cases is shown below. (Excluding (a) when the
operation stops normally.)

(1) Stop process

_ Stop process
AX'S. Zero point return
operation | .o Manual control
status Hiah
Stop 19n- - IMai Advanced
Stop cause P1([md.35]) , ain v
p axis after Machlnt_a t speed positioning [positioning | jog Melmual
. zero point |zero  |control control _|pulse
StopPINg return point opera generator
tion .
control return operation
control

Forced stop D_rlve unit READY Ea_ch During Immediate stop Immediate

signal OFF axis error stop
Fatal stop Hardware stroke |Each | During Deceleration stop/sudden stop Deceleration
(Stop group 1) |limit signal ON axis error (Select with [ Pr.38]) stop

Software stroke

limit upper/lower |Each

limit error axis
SEt?:rgency occurrence During Deceleration stop/sudden stop Deceleration

Sequence READY error Select with [ Pr.39 stop
(Stop group 2) | & ol OFF Al ( [Pr.39])

"Stop" input from  [aX€S

external device

Axis error
Relatively safe |detection (Error .
stop other than stop EQCh During
(Stop group 3) |group 1 or 2) axis | error

Error in test mode .

st Al ON Deceleration stop/sudden stop Deceleration

"Stop signal" . sto

from external When (Select with ) P
Intentional stop|Source Each | stopped
(Stop group 3) |"Axis stop signal” [axis | (While

ON from PLC waiting)

CPU
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(2) Types of stop processes
The operation can be stopped with deceleration stop, sudden stop or immediate
stop.

(1) Deceleration stop
The operation stops with "deceleration time 0to 3" ( Pr.9 | [Pr.29 | [ Pr.30 |

[Pr.31]).

Which time from "deceleration time 0 to 3" to use for control is set in positioning

data (_Da.4 ).

(2) Sudden stop
The operation stops with "| Pr.37 | Sudden stop deceleration time".

(3) Immediate stop

The operation does not decelerate.
The AD75 immediately stops the pulse output, but the operation will coast for
the droop pulses accumulated in the drive unit's deviation counter.

[Br.Zlspeed limit value [Pr7]speed imit value
Stop . Sudden Stop
cause i stop cause cause
Positioning speed Positioning speed Positioning speed
Stop Stop Stop

A
Actual sudden stop
Actual deceleration time deceleration time
Coast for the droop pulses accumulated
L Suclidenl stop in the drive unit's deviation counter.
Set deceleration time deceleration time
(1) Deceleration stop (2) Sudden stop (3) Immediate stop

Fig. 6.14 Types of stop processes

REMARK

1

"Deceleration stop" and "sudden stop" are selected with the details parameter
"stop group 1 to 3 sudden stop selection". (The default setting is "deceleration
stop".)
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(3) Order of priority for stop process
The order of priority for the AD75 stop process is as follows.

1)

(2)

-~ Ex

Deceleration stop < Sudden stop < Immediate stop

During deceleration (including automatic deceleration), the operation will stop
at that deceleration speed even if the decelerations to command turns ON or a
deceleration stop cause occurs.

If the stop signal designated for sudden stop turns ON or a stop cause occurs
during deceleration, the sudden stop process will start from that point.
However, if the sudden stop deceleration time is longer than the deceleration
time, the deceleration stop process will be continued even if a sudden stop
cause occurs during the deceleration stop process.

AMPlE - - oo

The process when a sudden stop cause occurs during deceleration stop is shown below.

Positioning speed Deceleration Positioning speed Deceleration

stop process stop process

Sudden
stop cause

Sudden
stop cause

Sudden stop deceleration process  Deceleration stop process continues Process for sudden stop

(a) When deceleration stop time > sudden stop deceleration time (b) When deceleration stop time < sudden stop deceleration time

(4) |
(1)

(@)

3)

nputting the stop signal during deceleration

Even if stop is input during deceleration (including automatic deceleration), the
operation will stop at that deceleration speed.

If stop is input during deceleration for zero point return, the operation will stop
at that deceleration speed. If input at the creep speed, the operation will stop
immediately.

If a stop cause, designated for sudden stop, occurs during deceleration, the
sudden stop process will start from that point.

The sudden stop process during deceleration is carried out only when the
sudden stop time is shorter than the stop time.
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Chapter 7

MEMORY CONFIGURATION AND DATA PROCESS

The AD75 memory configuration and data transmission are explained in this chapter.

The AD75 is configured of three memories. By understanding the configuration and
roles of these memories, the AD75 internal data transmission process, such as "when
the power is turned ON" or "when the PLC READY signal changes from OFF to ON"
can be easily understood. This also allows the transmission process to be carried out
correctly when storage or changing the data.

7.1 Configuration and roles Of AD75 MEMOIY ........coiiiiiieiiniiierie et 7- 2
7.1.1  Configuration and roles of AD75 MEMOIY.........cccoceiiiiiineeeniee e 7- 2
7.1.2  Buffer memory area configuration............ccocceeieieiiieiie e 7- 5

7.2 Data tranSMiSSION PrOCESS ... ..cciteiiitetaitetaitteeauteesteeaateeaatseessbeasbessabeeasseeassseesnsesssessnses 7- 6

7-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7 MEMORY CONFIGURATION AND DATA PROCESS
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7.1 Configuration and roles of AD75 memory
7.1.1 Configuration and roles of AD75 memory
The AD75 is configured of the following three memaories.
Area configuration
c c
i) i)
g |Es 8
) s |8 |8 |28 Slels
emory S S £ £ @ - S =
configuration Role s |8 |sglex|lcs8l 2| 2| 2| @ | 8
0 | ® s 3| 8Q| 8d| ® S| S 2 s}
g |Co|ce|28|23| « o £ IS
a OO0 | Do | @ ,‘2 =)} ,9 T ] %)
L |legd]lE=|ES|Es| © o) ] 5
© |Eg|lEd|[E2[S8| = = o ©
E|sS|eg|ee(eg|l 2| 8|0 =
I = H = H = © = @ E - 3]
= Dol Dol @ F| DY c O 3
gleg|ee|es|85| 2| 8| & | o
Area that can be directly accessed Not
 Buffer memory |with sequence program from PLC O O - O - O O O O |pos-
CPU. sible
. Area for backing up data required Pos-
FlashROM ¢, positioning. OO0 10 |10 B B B ~ |sible
Not
¢ OSmemory |Area used by system. O O O O O - - — — |pos-
sible

O : Setting and storage area provided, Not possible: Data is lost when power is turned OFF
— : Setting and storage area not provided, Possible: Data is held even when power is turned OFF
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M Details of areas

e Parameter area

Area where parameters, such as positioning parameters and zero point return
parameters, required for positioning control are set and stored.
(Set the items indicated with | Pr.1 |to| Pr.58 | for each axis.)

» Positioning data area (No.1 to 100)

Area where positioning data No.1 to 100 is set and stored.
(Set the items indicated with | Da.1 |to| Da.9 |for each positioning data.)

¢ Positioning data area (No.101 to 600)

Area where positioning data No.101 to 600 is set and stored.
(Set the items indicated with | Da.1 |to| Da.9 |for each positioning data.)

¢ Positioning start information area (No.7000)

Area where information required only when carrying out block No. 7000 advanced
positioning is set and stored. (Set the items indicated with [Da.10]to [Da.18].)

» Positioning start information area (No.7001 to 7010)

Area where information required only when carrying out block No. 7001 to 7010
advanced positioning is set and stored. (Set the items indicated with to

[Da.18])

¢ Monitor data area

Area where positioning system or AD75 operation state is stored.
(Set the items indicated with | Md.1 | to [Md.56].)

e Control data area

Area where data for operating and controlling positioning system is set and
stored. (Set the items indicated with | Cd.1 |to|Cd.35])

¢ PLC CPU memo area

Area where condition judgment values required for special positioning, etc., are
set and stored.

¢ Block transmission area

Memory area used for setting the "positioning data No. 101 to 600" with sequence
program.

* When using a peripheral device, the "positioning data No. 101 to 600" is set
with the same method as "positioning data No. 1 to 100"
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DATA PROCESS

User accesses this memory.

Data is backed up here.

MELSEC-A

The data used for actual control
is stored here.

Buffer memory

\

Parameter area

/

Parameter area

\

Positioning data area
(No. 1 to 100)

Parameter area

Positioning data area
(No. 1 to 100)

Positioning start
information area (No. 7000)

\Q\

Positioning start
information area (No. 7000)

Monitor data area

\ Control data area

/
/

Ilnformation area (No. 7000)

/

Positioning data area
(No. 1 to 100)

Positioning start

Positioning start information
area (No. 7001 to 7010)

\\PLC CPU memory areal/

Positioning start information
area (No. 7001 to 7010)

Positioning data area
(No. 101 to 600)

\‘ Block transmission area II

Positioning data area
(No. 101 to 600)

[ AD75 I

L= 1
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7.1.2 Buffer memory area configuration

The AD75 buffer memory is configured of the following types of areas.

) . Buffer memory address Writing
Buffer memory area configuration - - - ibil
Axis 1 AXis 2 Axis 3 possibility
Basic parameter area Oto 14 150 to 164 300 to 314
Detailed parameter area 15 to 66 165 to 216 315 to 366
Parameter area . - Possible
Zero point return basic 70t0 78 22010228 | 370t0 378
parameter area
Zero pointreturn detailed | 74 gq 22910239 | 379to 389
parameter area
System monitor area 450to 799
Monitor data area Not possible
Axis monitor area 800 to 899 900 to 999 1000 to 1099
System control data area 1100 to 1149
Control data area Possible
Axis control data area 1150to 1199 | 1200 to 1249 | 1250 to 1299
Positioning data area | iioning dataarea | 1300 to 2299 | 2300 to 3299 | 3300 to 4299
(No.1 to 100)
4300 to 4349 | 4550 to 4599 | 4800 to 4849
Start block data area
4350 to 4399 | 4600 to 4649 | 4850 to 4899 .
Positioning start Possible
information area
(No0.7000) Condition data area 4400 to 4499 | 4650 to 4749 | 4900 to 4999
:j”d'reC“y specification | 4500 10 4549 | 4750 to 4799 | 5000 to 5049
ata area
PLC CPU memo area  |PLC CPU memo area 5050 to 5099 Possible
Block transmission area |Block transmission area 5100 to 6109 Possible
Spare Spare 6110 to 7167 Possible

* Use of address Nos. skipped above is prohibited. If used, the system may not operate correctly.

(For details of the buffer memory address, refer to Appendix 12.)
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7.2 Data transmission process

The data is transmitted between the AD75 memories with steps (1) to (10) shown

below.

e The data transmission patterns numbered (1) to (10) on the right page correspond
to the numbers (1) to (10) on the left page.

PLC CPU J

(4)FROM command (3)TO command
\ |

Buffer memory Parameter area (a)

to
......... Parameterarea(@) ... to[Pr.25]
Parameter area (b) to[Pr.58]
Positioning data area Parameter area (b)
(No.1 to 100) to[Pr.9]

Positioning start information area to
(N0.7000)

Monitor data area

\ Control data area I
(2) PLC READY signal
PLC CPU memory area, [Y1D] OFF—ON

‘ Block transmission areal

(1) Power ON reset

(3) TO command

Flash ROM
Parameter area (a) ‘

Parameter area (b) \

Parameter area (b)

(1) Power ON reset
Positioning data area

(No.1 to 100)

Positioning data area
(No.1 to 100)

JPositioning start information
area (No.7000)

I B BN BN B . Positioning start information
(5) Flash ROM read 1) area (No.7000)

Positioning start information Positioning start information
area (No.7001 to 7010) area (No0.7001 to 7010)

Positioning data area \ / Positioning data area

(No.101 to 600) (No.101 to 600)

A (5) Flash ROM request (read)
|

Peripheral device
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1)

)

3)

MELSEC-A

Transmitting data when power is turned ON or PLC CPU is reset
(> )

When the power is turned ON or the PLC CPU is reset, the "parameters”,
"positioning data" and "positioning start information” stored (backed up) in the
flash ROM is transmitted to the buffer memory and OS memory.

(The "positioning data (No. 101 to 600)" and "positioning start information (No.
7001 to 7010)" data is not transmitted to the buffer memory.)

Transmitting data when PLC READY signal [Y1D] changes from
OFF to ON ( m > )

When the PLC READY signal [Y1D] changes from OFF to ON, the data stored in
the buffer memory's "parameter area (a) *1" is transmitted to the OS memory.

L parameter area @) ....... Parameters transmitted to OS memory when PLC

READY signal [Y1D] changes from OFF to ON
( Pr.1 Jto[ Pr.6 |, [Pr.10]to[Pr.25][Pr.45|to

[Pr58))
Transmitting data with TO command from PLC CPU (::> )

The parameters or data is written from the PLC CPU to the buffer memory using
the TO command. At this time, when the "parameter area (b) *2", "positioning
data (No. 1 to 100)" and "positioning start information (No. 7000)" is written into
the buffer memory with the TO command, it is simultaneously transmitted to the
OS memory.

*2 Parameter area ) ....... Parameters transmitted to the OS memory

simultaneously with the writing to the buffer memory
with the TO command. (| Pr.7 |to| Pr.9 | [Pr.26 |

to[Pr.44])

POINT

The setting values of the parameters that correspond to parameter area (b) are
valid when written into the buffer memory with the TO command. However, the
setting values of the parameters that correspond to parameter area (a) are not
validated until the PLC READY signal [Y1D] changes from OFF to ON.

(4) Accessing with FROM command from PLC CPU (m)

()

The data is read from the buffer memory to the PLC CPU using the FROM
command.

Flash ROM request (reading) (———p»)

The following transmission process is carried out with the "flash ROM request"
from the peripheral device.

1) The "parameters", "positioning data (No. 1 to 600)", and "positioning start
information (No. 7000 to 7010)" in the flash ROM is transmitted to the OS
memory.
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PLC CPU

(7) Flash ROM write (6) Block transmission request

(Set "1"in|Cd.9], using TO command) (Set data in bufer memory
[5100] to [6109] using TO command]

‘ Parameter area (a)
\ Parameter area (b)

Positioning data area
(No0.1~100)

Positioning start information area
(No.7000)

\ Monitor data area
\ Control data area

\PLC CPU memory area

‘ Block transmission arealj

Flash ROM (7) Flash ROM write 1)

Parameter area (a) Parameter area (a)
Parameter area (b) Parameter area (b)
Positioning data area (6) Block transmission request Positioning data area
(No.1 to100) (No.1 t0100)

Positioning start information

Positioning start information
area (No.7000)

area (No.7000)

Positioning start information

Positioning start information
area (N0.7000 to 7010) area (No.7000 to 7010)

Positioning data area

Positioning data area .
(No.101 to 600) (7) Flash ROM write 2) (No.101 to 600)

% (8) Flash ROM request (write)
Peripheral device
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(6) Transmitting blocks from PLC CPU (|::> )

When setting data in positioning data No. 101 to 600 using the sequence
program, first the data is set in the "block transmission area" (buffer memory
address [5100] to [6109]). Then, the data is set in positioning data No. 101 to 600
by transmitting the data to the OS memory. Refer to section "7.2 Data
transmission process (B)" for the procedures.

Note 1) Block transmission from the PLC CPU can be executed only when the
PLC READY signal [Y1D] is OFF.
If it is executed when the PLC READY signal [Y1D] is ON, warning "in
PLC READY" (warning code: 111) will occur.

Note 2) The buffer memory does not have an area to store the positioning data
No. 101 to 600, so when setting data in the positioning data No. 101 to
600 using the sequence program, the procedures and settings will be
complicated. Use of the AD75 software package when setting
positioning data No. 101 to 600 is recommended.

(7) Flash ROM write ( EEEp> )

The following transmission process is carried out by setting "1" in | Cd.9 | Flash
ROM write request" (buffer memory [1138]).

1) The "parameters", "positioning data (No. 1 to 100)" and "positioning start
information (No. 7000)" in the buffer memory area are transmitted to the flash
ROM.

2) The "positioning data (No. 101 to 600)" and "positioning start information (No.
7001 to 7010)" in the OS memory are transmitted to the flash ROM.

POINT

The following two types of parameters are stored in the buffer memory.

» Parameters transmitted to the OS memory when the PLC READY signal [Y1D]
changes from OFF to ON

» Parameters transmitted simultaneously to the OS memory when written into the
buffer memory with the TO command

With type 1) of the flash ROM write, the "parameters and data set in the buffer
memory" (including parameters not transmitted to the OS memory) are written into
the flash ROM.

(8) Flash ROM request (writing) (m )

The following transmission processes are carried out with the [flash ROM

request] from the peripheral device.

1) The "parameters", "positioning data (No. 1 to 100)" and "positioning start
information (No. 7000)" in the buffer memory area are transmitted to the flash
ROM.

2) The "positioning data (No. 101 to 600)" and "positioning start information (No.
7001 to 7010)" in the OS memory are transmitted to the flash ROM.

Note) This transmission process is the same as (7) above.

IMPORTANT |

Do not turn the power OFF or reset the PLC CPU while writing to the flash ROM. If
the power is turned OFF or the PLC CPU is reset to forcibly end the process, the
data backed up in the flash ROM will be lost.

7-9
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PLC CPU

\ Parameter area (a) I
\ Parameter area (b) I

Positioning data area I

(No.1 to 100

Positioning start information area
(N0.7000)

\ Control data area
\PLC CPU memory area

‘ Block transmission area,

Monitor data area I
f

Flash ROM

Parameter area (a) \

Parameter area (b)

Positioning data area \

(No.1 to 100)

JPositioning start information
area (No.7000)

Positioning start information
area (No.7001 to 7010)

Positioning data area
(No.101 to 600)

/Positioning start information

Parameter area (a)

Parameter area (b)

Parameter area (a)

Parameter area (b)

MELSEC-A

Positioning data area
(No.1 to 100)

Positioning start information
area (No.7000)

area (No.7001 to 7010)

Positioning data area
(No.101 to 600)

(9) Data read

(10) Data write

Peripheral device
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(9) Reading data from buffer memory or OS memory to peripheral
device (C__ >)
The following transmission processes are carried out with the [AD75 read] from
the peripheral device.
1) The "parameters", "positioning data (No. 1 to 100)" and "positioning start
information (No. 7000)" in the buffer memory area are transmitted to the
peripheral device.

2) The "positioning data (No. 101 to 600)" and "positioning start information (No.
7001 to 7010)" in the OS memory are transmitted to the peripheral device.

(10) Writing data from peripheral device to buffer memory or OS
memory ( )

The following transmission processes are carried out with the [AD75 write] from
the peripheral device.

1) The "parameters", "positioning data (No. 1 to 100)" and "positioning start
information (No. 7000)" in the peripheral device area transmitted to the buffer
memory.

2) The "positioning data (No. 101 to 600)" and "positioning start information (No.
7001 to 7010)" in the peripheral device are transmitted to the OS memory.

At this time, when [Flash ROM Write] is set with the peripheral device, the

transmission processes indicated with the following are carried out.
¢ (7) Flash ROM write 1
¢ (7) Flash ROM write 2
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The data transmission is carried out as shown in the previous pages, but the main
method of using this data process is shown below.

(A) Correcting the execution data (OS memory)
The following methods can be used to correct the OS memory.

From peripheral device I Using sequence program I

[Transmission process (3)]

l [Write new value into buffer memory using TO command:l

Use new setting Change setting

value in future - value temporarily
Setting change?

[Pr.7]to[Pr.9) to[Pr.6]
Set automatic gt?t:r?]ta?iitwrite of to|Pr.44 Mto Pr.25
write of flash ROM flash ROM [Da.1]to[Da.1§ [Pr.45|to|Pr.58

Transmit data in buffer
memory to OS memory
when PLC READY
signal [Y1D] changes

from OFF to ON.

[ Correct data with peripheral device j

[Transmission process (2)]

E/Vrite data correct with peripheral device into OS memorﬂ

[Transmission process (10)]

v
[ Complete j

..« User work
]+« AD75 state
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(B) Setting positioning data No. 101 to 600 data
The positioning data is set with the following procedures.
From peripheral device I Using sequence program (brock transmission) I

v

v

No.1 to 100

v

Positioning data

No.101 to 600

v

Turn OFF the PLC READY
signal [Y1D]

v

Write positioning data into buffer
memory using TO command

Write required positioning data into buffer memory's block
transmission area [5110 to 6109] using TO command.

| &

Set the data following the ]
peripheral device menu

[Transmission process (3)]

* [Transmission process (6)]

Write following items into buffer memory's block
transmission area [5100 to 5103] using TO command’
* Axis that sets positioning data
* Head No. of positioning data to be set
* Size of positioning data to be set

(Up to 100 items can be set at once)
* Setting of write/read

\Write the data set with the peripheral
device into the OS memory

* [Transmission process (6)]

[Transmission process (10)]

The positioning data set in the block transmission
area [5110 to 6109] is written into the OS memory.

v

101 items or more

Set data size

100 items or less

Complete

]« » User work
()« e+« AD75 state

* The details written with the TO command are shown below.

Block
transmission
memory

5100 |Target axis (1: axis 1, 2: axis 2, 3: axis 3) | — Which axis
5101 |Head positioning data No. (1 to 600) — From nth positioning data in OS memory
5102 |No. of read/write data (1 to 100) — How many data
5103 |Read/write request — Whether to read or write
0: Read/write complete (set by OS)
1: Read request
2: Write request
5110 Read/write block — When reading, the data is read from the OS
to (Positioning data storage area) memory into her_e, an_d Wh_en writing, the data set
6109 and stored here is written into the OS memory.

* The default value is "0".
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(Example) When setting the positioning data No. 101 to 300 of axis 1 to the OS
memory

(The number of data that can be set for block transmission at one time is up to 100
pieces.)

=

A

Turn OFF the PLC READY signal
[Y1D].
A
Set as follows. Set "1" to the buffer memory address
Target axis: Axis 1 5100, "101" to the buffer memory
Head positioning data No.: 101 address 5101, and "100" to the buffer
No. of read/write data: 100 memory address 5102.
y |H
Set the positioning data No. 101 to 200 Positioning identifier s110 5220 | 5230 [ ||| 115111 600z | 6202
to the read/write block. © HI|
6102
5191 5221 5131 | ||| L]} 6002
M code LH1 6093 | 6103
Set as follows. 5132 | ||| L1
: 5122 T L
[Read/write request: Write request] Dwell fime 5112 g 1 gigg
Not used 5113 5123 | 1% L 6095
Set "2" to the buffer 5134 I
5124 6106
memory address 5103. a7 5114 4 2o | 5235 | || L] || 6096
5115 6097 | 6107
Command speed |-
5136
. [as] 5116 [ 5126 Tl 600 | 6208
Is write complete? Positioning address | 5117 [ 5127 5187 6099 | 6109
/movement amount [
o 5138
Write is complete when the buffer 5113 2128 15130 | |||
Yes memory address 5103 turns to "0". Arc address 511 =
Set as follows. Set "1" to the buffer memory address
Target axis: Axis 1 5100, "201" to the buffer memory
Head positioning data No.: 201 address 5101, and "100" to the buffer
No. of read/write data: 100 memory address 5102.
6100
6090
Positioning data No. 201
Set the positioning data No. 201 to 300 Positioning identifier 5110 15120 | 3230 | |[[[H11f 600z |6202
to the read/write block. to H|
s11q 5121 [513 |17l 6092 6102
M code LHT] | L] 6093 | 6103
Set as follows. 5132 | |[H]1IH
: 5122 L[] (L
[Read/write request: Write request] Dwell ime 5112 —||l}(]]|| 6094 218‘5‘
Set "2" to the buffer Not used 5113 | 972 il .
5134
memory address 5103. 5114 ggg o135 | |||l 6096 gigs
Command speed 5115 LHT] 6097
5136
i ” 5116 [| 5126 L[| 6098 | 6108
Is write complete? Positioning address | 5117 § 5127 | 537 | | f c099 |6109
/movement amount [
Write is complete when the buffer 5118 || 5128 gigg 1!
Yes memory address 5103 turns to "0". Arc address 5119 5129 |

e
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SECTION 2

CONTROL DETAILS AND SETTING

SECTION 2 is configured for the following purposes shown in (1) to (3).

(1) Understanding of the operation and restrictions of each control.
(2) Carrying out the required settings in each control
(3) Dealing with errors

The required settings in each control include parameter setting, positioning data setting,
control data setting by a sequence program, etc.

Carry out these settings while referring to "Chapter 5 DATA USED FOR POSITIONING
CONTROL".

Also refer to "Chapter 6 SEQUENCE PROGRAM USED IN POSITIONING CONTROL"
when creating the sequence programs required in each control, and consider the entire
control programconfiguration when creating each program.

Chapter 8 ZERO POINT RETURN CONTROL .....ccoviiiiiiriieeeenenreseeee e 8- 1t08-26

Chapter 9  MAIN POSITIONING CONTROL .....uceiiiiiiiiiieiie ettt 9- 1t0 9-60

Chapter 10 ADVANCED POSITIONING CONTROL.......cceceiinineneenene e 10- 1to0 10- 24 N

Chapter 11  MANUAL CONTROL ....ccoiiiieierrerieeeeeesre e 11- 1t011- 26 =

Chapter 12 CONTROL AUXILIARY FUNCTIONS ......cooiiiiiiienieeieeeeeeee e 12- 1to 12- 86 Q

Chapter 13 COMMON FUNCTIONS.......ooiieeneeeerenresres e 13- 1t013-12 =

Chapter 14 TROUBLESHOOTING .....cccooiiiiriieerenesreeeeese e 14- 1t014- 36 8
0p)
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Chapter 8

ZERO POINT RETURN CONTROL

The details and usage of "zero point return control" are explained in this chapter.

Zero point return control includes "machine zero point returns" that establish a machine
zero point without using address data, and "high-speed zero point returns" that store
the coordinates established by the machine zero point return, and carry out positioning
to that position.

Zero point returns carried out by sequence programs from the PLC CPU are explained
in this chapter.

Refer to the AD75 software package operating manual for details on zero point returns
using the AD75 software package.

8.1 Outline of zero point return CONLIOL............ouii i 8- 2
8.1.1 Two types of zero point return CONtrol............ccoceeiiiiiiinii e 8- 2
8.2 Machine Zero POINt FELUMN .......ooiiiiiie et sae e e eeees 8- 4
8.2.1  Outline of the machine zero point return operation ...........cccccceeveeiiereieeenen. 8- 4
8.2.2  Machine zero point return Method ..........cccoiiiiiiiiiii e 8- 5
8.2.3  Zero point return method (1): Near-point dog method ............ccccoeevieiiiiennnn 8- 6
8.2.4  Zero point return method (2): Stopper stop method 1).........ccceeveiiieeiiienennn 8- 8
8.2.5  Zero point return method (3): Stopper stop method 2).........cccevveeveiienns 8-11
8.2.6  Zero point return method (4): Stopper stop method 3).......cccceeviiiiieniienns 8-14
8.2.7  Zero point return method (5): Count method 1)........cocoevieiiiiiiniienieeiieee 8- 16
8.2.8  Zero point return method (6): Count method 2)..........cccociiiiiiieiiiieenieens 8- 18
8.3 High-speed Zero POINt FELUM .......coiiiiiiieie et 8- 20
8.3.1  Outline of the high-speed zero point return operation............ccocceeceereenne 8- 20
8.4 PositioniNg 10 the ZEro POINT.........ciiiiiiiii et 8- 22
8-1
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8 ZERO POINT RETURN CONTROL
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8.1 Outline of zero point return control
8.1.1 Two types of zero point return control

In "zero point return control" a position is established as the starting point (or "zero
point") when carrying out positioning control, and positioning is carried out toward that
starting point.

It is used to return a machine system at any position other than the zero point to the
zero point, such as when the power is turned ON, when the AD75 issues a "zero point
return request™, after a positioning stop, etc.

In the AD75, the two types of controls shown below are defined as "zero point return
control", following the flow of the zero point return work.

These two types of zero point return control can be executed by setting the "zero point
return parameters", setting "Positioning start No. 9001" and "Positioning start No.
9002" prepared beforehand in the AD75 to " Positioning start No.", and turning
ON the positioning start signal.

(1) Establish a positioning control zero point
—"Machine zero point return” (positioning start No. 9001)
(2) Carry out positioning toward the zero point
— "High-speed zero point return" (positioning start No. 9002).

* The "machine zero point return” in (1) above must always be carried out before
executing the "high-speed zero point return” in (2).

REMARK

Zero point return request *
The "zero point return request flag" (Md.40| Status signal: b3) must be turned ON

in the AD75, and a machine point return must be executed in the following cases.

* When the power is turned ON

* Atthe ON — OFF of the drive unit READY signal (Md.39] External input/output
signal: b0).

* At the OFF — ON of the PLC READY signal [Y1D]

The address information stored in the AD75 cannot be guaranteed while the "zero
point return request flag" is ON.

The "zero point return request flag" turns OFF and the "zero point return complete
flag" (Md.40] Status signal: b4) turns ON if the machine zero point return is
executed and is completed normally.
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M Zero point return auxiliary functions

Refer to section "3.3.4 Combination of AD75 main functions and auxiliary
functions" for details on "auxiliary functions" that can be combined with zero point
return control. Also refer to "Chapter 12 CONTROL AUXILIARY FUNCTIONS" for
details on each auxiliary function.

[Remarks]
The following two auxiliary functions are only related to machine zero point
returns.
Auxiliary function name Machine zero point ngh-_speed Zero Reference
return point return
Zero point return retry function A X Section 12.2.1
Zero point shift function O X Section 12.2.2

O : Combination possible, /A: Restricted, <: Combination not possible

B When a zero point return is not required

Control can be carried out ignoring the "zero point return request flag" (
Status signal: b3) in systems that do not require a zero point return.

In this case, the "zero point return parameters (| Pr.45 |to | Pr.58 |)" must all be set
to their initial values or a value at which an error does not occur.

B Zero point returns from peripheral devices

"Machine zero point returns" and "high-speed zero point returns" can be executed
from the AD75 software package test mode.

Refer to the AD75 software package operating manual for details on zero point
returns from the AD75 software package.
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8.2 Machine zero point

MELSEC-A

return

8.2.1 Outline of the machine zero point return operation

Important

Use the zero point return retry function when the zero point position is not always in

the same direction from the workpiece operation area (when the zero point is not

set near the upper or lower limit of the machine).

* The machine zero point return may not complete unless the zero point return retry
function is used.

B Machine zero point return operation

In a machine zero point return, establish a machine zero point.

None of the address information stored in the AD75, PLC CPU, or servo amplifier
is used at this time. The position mechanically established after the machine zero
point return is regarded as the "zero point" to be the starting point for positioning
control.

The method for establishing a "zero point" by a machine zero point return differs
according to the method set in '{ Pr.45 | Zero point return method".

The following shows the operation when starting a machine zero point return.

1

The machine zero point return is started.

2)

The operation starts according to the speed and direction set in the zero point return
parameters (| Pr.45 |to| Pr.58 ).

3)

The "zero point" is established by the method set in " Zero point return method",
and the machine stops. (Refer to sections 8.2.2 to 8.2.8)

4)

If"a" is set in "| Pr.47 | Zero point address", "a" will be stored as the current position in the

"|Md.29| Current feed value" and "|Md.30| Machine feed value" which are monitoring the
position.

5)

"| Pr.47 | zero point address" ("a") is stored in the "|Md.43| Zero point absolute position".

6)

The machine zero point return is completed.

* The ' Pr.47 | Zero point address" is a fixed value set by the user, but the
"IMd.43| Zero point absolute position” is constantly changed by the AD75 to
indicate the "zero point", even if there is a change in the address information.

I |
A 7o point

Machine zero point return
| | -

Near-point dog

Fig. 8.1 Example of a machine zero point return

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




8 ZERO POINT RETURN CONTROL

MELSEC-A

8.2.2 Machine zero point return method

The method by which the machine zero point is established (method for judging the
zero point position and machine zero point return completion) is designated in the
machine zero point return according to the configuration and application of the
positioning method.

The following table shows the six methods that can be used for this zero point return

method.

(The zero point return method is one of the items set in the zero point return
parameters. It is set in ' Pr.45 | Zero point return method" of the basic parameters for
zero point returns.)

OPR method

Operation details

Near-point dog method

Deceleration starts by the OFF — ON of the near-point dog. (Speed is reduced to "[Pr.49]
Creep speed".)

The operation stops at the first zero point signal* after the near-point dog turns from ON
— OFF. When a "deviation counter clear output" is completed, the machine zero point
return is completed.

Stopper method 1)

The stopper position is regarded as the zero point.

After the deceleration starts by the OFF — ON of the near-point dog, the machine presses
against the stopper at the "[Pr.49] Creep speed” and stops.

The machine zero point return is regarded as completed on completion of the deviation
counter clear output provided after "[Pr.51] Zero point return dwell time" passed after
stoppage.

Stopper method 2)

The stopper position is regarded as the zero point.

After the deceleration starts by the OFF — ON of the near-point dog, the machine presses
against the stopper at the "[Pr.49] Creep speed” and stops.

The machine zero point return is regarded as completed on completion of the deviation
counter clear output provided after the zero point signal is detected after stoppage.

Stopper method 3)

The stopper position is regarded as the zero point.

The machine starts at the "[Pr.49] Creep speed” from the beginning, then presses against
the stopper at the "[Pr.49] Creep speed" and stops.

The machine zero point return is regarded as completed on completion of the deviation
counter clear output provided after the zero point signal*® is detected after stoppage.

Count method 1)

The deceleration starts by the OFF — ON of the near-point dog, and the machine moves
at the "[Pr.49] Creep speed".

The machine stops at the zero point signal ¢ after moving the distance set in the "[Pr.52]
Setting for the movement amount after near-point dog ON" from the near point dog OFF —
ON position. When a "deviation counter clear signal output” is completed, the machine
zero point return is regarded as completed.

Count method 2)

The deceleration starts by the OFF — ON of the near-point dog, and the machine moves
at the "[Pr.49] Creep speed".

The machine moves the distance set in the "[Pr.52] Setting for the movement amount after
near-point dog ON" from the near point dog OFF — ON position, and stops at that
position. The machine zero point return is then regarded as completed.

*: The zero point input signals of the AD75 in each zero point return method are described below.
Near-point dog method and count method (1): One-pulse signal output per each motor revolution

(Z-phase signal output from drive unit, etc.)

Stopper stopping method (2), (3): Signal output upon detection of contact with stopper
(Supplied from an external device)
REMARK
Creep speed

The stopping accuracy is poor when the machine suddenly stops from high
speeds. To improve the machine's stopping accuracy, its must change over to a
low speed before stopping. This speed is set in the ' Pr.49 | Creep speed".
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8.2.3 Zero point return method (1): Near-point dog method

The following shows an operation outline of the "near-point dog method" zero point
return method.

M Operation chart

The machine zero point return is started.

(The machine begins the acceleration designated in "[Pr.53] Zero point return acceleration time selection”, in the
direction designated in "[Pr.46] Zero point return direction”. It then moves at the "[Pr.48| Zero point return speed" when
the acceleration is completed.)

1)

2) The machine begins decelerating when the near-point dog ON is detected.

3) The machine decelerates to the "[Pr.49 Creep speed”, and subsequently moves at that speed.

After the near-point dog turns OFF, the pulse output from the AD75 will stop at the first zero point signal, outputting a

4) "deviation counter clear signal" to the drive unit.

After a "deviation counter clear signal” is output to the drive unit, the zero point return complete flag ([Md.40] Status: b4)

5) turns from OFF to ON and the zero point return request flag (IMd.40] Status: b3) turns from ON to OFF.

v Zero point return speed
/ Deceleration at the near-point dog ON

‘ [Pr._49]Creep speed

2 3 45 !
Md.44|Movement amount after near-point dog ON**

i | Adjust so the near-point dog OFF position is
1ON i '
. ! as close as possible to the center of the zero
Near-point dog ﬁf:_;_ point signal HIGH level.
/ If the near-point dog OFF position overlaps
| with the zero point signal, the zero point return

—————— stop position may deviate by one servomotor
Zero point signal rotation.

One servomotor rotation

Machine zero point return start OFF
(Positioning start signal) ,

Zero point return request flag OFF

[[Md.40|Status : b3]

Zero point return complete flag OFF |
[[Md.40|Status : b4]

Deviation counter clear output

Md.35|Axis operation status Standing by ><: In zero point return >< Standing by

Md.44|Movement amount Inconsistent X 0

after near-point dog ON

Value of *1.

Md.29|Current feed value Inconsistent X Value the machine moved is stored X Zero point address

Md.30Machine feed value

Fig. 8.2 Near-point dog method machine zero point return
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B Restrictions

A pulse generator with a zero point signal is required.
When using a pulse generator without a zero point signal, generate a zero point
signal using an external signal.

M Precautions during operation

(1) An error "Start at zero point" (error code: 201) will occur if another machine
zero point return is attempted after a machine zero point return completion
when the zero point return retry function is not set ("0" is set in " Zero
point return retry").

(2) Machine zero point returns carried out from the near-point dog ON position will
start at the " Creep speed".

(3) The near-point dog must be ON during deceleration from the zero point return
speed " Creep speed".

(4) If the restart command is turned ON after machine zero point return is stopped
upon a stop signal, an error “zero point return restart not possible” (error code:
209) occurs.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



8 ZERO POINT RETURN CONTROL

MELSEC-A

8.2.4 Zero point return method (2): Stopper stop method 1)

The following shows an operation outline of the "stopper stop method 1)" zero point
return method.

M Operation chart

The machine zero point return is started.
1) (The machine begins the acceleration designated in " Zero point return acceleration time selection”, in the direction designated in
" Zero point return direction”. It then moves at the ' Zero point return speed” when the acceleration is completed.)

2) The machine begins decelerating when the near-point dog ON is detected.

The machine decelerates to the "|Pr.49| Creep speed”, and subsequently moves at that speed.

) (Torgue limiting is required at this time. If the torque is not limited, the servomotor may fail in step 4).)
4) The machine presses against the stopper at the creep speed and stops.
5) The pulse output from the AD75 will stop when the "[Pr.51] Zero point return dwell time" has elapsed after the near-point dog turns ON,
outputting the "deviation counter clear output" to the drive unit.
6) After a "deviation counter clear output” is output to the drive unit, the zero point return complete flag (|(Md.40] Status: b4) turns from OFF

to ON, and the zero point return request flag (|Md.40| Status: b3) turns from ON to OFF.

Y f Zero point return speed
Creep speed

Stopper

3 4 956 |
i ' Range in which the servomotor rotation
| is forcibly stopped by the stopper

Valid torque Iimit:range

-K---

Torque limit

ON

Near-point dog OFF ‘[
| Time out of dwell time
| Dwell ime measurement /

Machine zero point return start ~ OFF
(Positioning start signal) ,

Zero point return request flag OFF

[[Md.40|Status : b3]
Zero point return complete flag OFF
[[Md.40]Status : b4]

Deviation counter clear output

Md.35|Axis operation status Standing by X In zero point return ><Standing by

Md.44] Movement amount Inconsistent>:<0

after near-point dog ON '

Md.29 Curre'nt feed value Inconsisten&<Value the machine moved is stored ><Zero point address
Md.30| Machine feed value !

Fig. 8.3 Stopper stop method 1) machine zero point return
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B Restrictions

(1) Always limit the servomotor torque after the " Creep speed" is reached.
If the torque is not limited, the servomotor may fail when the machine presses
against the stopper. (Refer to section "12.4.2 Torque limit function.)

(2) The zero point return retry function cannot be used with the “stopper stop
method 1).”

M Precautions during operation

(1) Setavalue in the " Zero point return dwell time" that is equal to or
higher than the movement time from the near-point dog ON to the time the
machine presses against the stopper.

2) If the Zero point return dwell time” elapses during deceleration from
the “| Pr.48 | Zero point return speed,” deceleration and stop are caused,
resulting in an error “dwell time fault” (error code: 205).

Y /_ Zero point return speed
Creep speed

|:k Stopper

t

"[Pr. 51]Zero point return

dwell time" setting

ON

Machine zero point return start OFE /l—

(Positioning start signal)

ON

Zero point return request flag OFF
[IMd.40]Status : b3]

Zero point return complete flag OFF

Movement amount Inconsistent
after near-point dog ON

[[Md.40|Status : b4] :
Md.35]Axis operation status ~ Standing by Xn zero point return X In error

0 i

Md.29|Current feed value Inconsistent><Value the machine moved is stored>< Address at stop
Md.30|Machine feed value '

Fig. 8.4 Operation when the dwell time elapses during deceleration from the zero point return
speed
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(3) If the " Zero point return dwell time" elapses before the stop at the
stopper, the workpiece will stop at that position, and that position will be
regarded as the zero point.

At this time, an error will not occur.

Y [Pr. 48| Zero point return speed

Creep speed

H/ Stopper

Valid torque Iimitirange

h
I
|
T
I
I
|
h
<
I
|

Torque limit

ON

Near-point dog OFF T

Time out of dwell time
Dwell time measurement

ON

Machine zero point return start OFF
(Positioning start signal) |

Zero point return request flag OFF

[[IMd.40|Status : b3]
Zero point return complete flag OFF
[IMd.40| Status : b4]

Deviation counter clear output | |_|)

Md.35|Axis operation status ~ Standing byX " In zero point return

Standing by

Movement amount Inconsisten%o
after near-point dog ON |

Md.29|Current feed value Inconsistent ‘ Value the machine moved is stored

Zero point address

Md.30[Machine feed value

Fig. 8.5 Operation when the dwell time elapses before the stop at the stopper

(4) Machine zero point returns started while the near-point dog is ON will start at

the "| Pr.49 | Creep speed".

(5) If the restart command is turned ON after machine zero point return is stopped
upon a stop signal, an error “zero point return restart not possible” (error code:
209) occurs.
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8.2.5 Zero point return method (3): Stopper stop method 2)

The following shows an operation outline of the "stopper stop method 2)" zero point
return method.

M Operation chart

The machine zero point return is started.

1) (The machine begins the acceleration designated in " Zero point return acceleration time selection”, in the direction designated in
"|Pr.46| Zero point return direction”. It then moves at the "|Pr.48| Zero point return speed” when the acceleration is completed.)

2) The machine begins decelerating when the near-point dog ON is detected.

3) The machine decelerates to the "|Pr.49| Creep speed”, and subsequently moves at that speed.
(Torgue limiting is required at this time. If the torque is not limited, the servomotor may fail in step 4).)

4) The machine presses against the stopper at the creep speed and stops.

The pulse output from the AD75 will stop at the zero point signal after the machine stops, outputting the "deviation counter clear output”

5) to the drive unit.

After a "deviation counter clear output” is output to the drive unit, the zero point return complete flag ((Md.40| Status: b4) turns from OFF

6) to ON, and the zero point return request flag ((Md.40| Status: b3) turns from ON to OFF.

\Y, Zero point return 7 Creep speed

\ — Stops at stopper

) 2)! 3) 4)5)6) t
| Zero point signal o !_l
E E i Valid toH:que limit range
1 Torque limit L |
; 'ON |
i Near-point dog OFF :
| ON ' !
Machine zero point return start OFF : : l
(Positioning start signal) ' Lo
' ON D

Zero point return request flag OFF
[Md.40| Status : b3] '

ON

{

i

><Standing by

Zero point return complete flag OFF

[[Md.40] Status : b4]

Deviation counter clear output

Md.35| Axis operation status Standing by XiIn zero point return

Md.44|Movement amount  Inconsistent
after near-point dog ON

Md.29| Current feed value
Machine feed value

0

Inconsistent X Value the machine moved is stored X Zero point address

Fig. 8.6 Stopper stop method 2) machine zero point return
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B Restrictions

(1) Always limit the servomotor torque after the " Creep speed" is reached.
If the torque is not limited, the servomotor may fail when the machine presses
against the stopper. (Refer to section "12.4.2 Torque limit function™.)

(2) A pulse generator with zero point signal is required. When the pulse generator
is not provided with a zero point signal, create a zero point signal with an
external signal.

(3) Inthe "stopper method 2)", the zero point return retry function is unusable.

M Precautions during operation

(1) Input a zero point signal from an external source after the machine presses
against the stopper.
The workpiece will continue decelerating and stop if a zero point signal is input
before deceleration to the '{ Pr.49 | Creep speed". An error " zero point
detection timing fault (error code: 204)" will occur after the machine stops.

(2) The near-point dog must be kept turned ON until contact with the stopper.

N [Pr. 48]Zero point return speed

3 /Creep speed

H/ Stopper
t

Zero point signal |

ON

Near-point dog OFF

ON

Machine zero point return start OFF | /l—

(Positioning start signal) :

Zero point return request flag OFF

[IMd.40| Status : b3]

OFF

Zero point return complete flag

[(Md.40|Status : b4]
Axis operation status Standing by

In zero point return >¥In error

0

Md.44] Movement amount Inconsistent
after near-point dog ON

Md.29 Curre.nt feed value Inconsistent></alue the machine moved is stored>< Address at stop
Md.30|Machine feed value

Fig. 8.7 Operation when a zero point signal is input before the creep speed is reached
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(3) If the zero point signal is input before the workpiece stops at the stopper, the
workpiece will stop at that position, and that position will be regarded as the
zero point.

At this time, an error will not occur.

Y f Zero point return speed
Creep speed

|:|/ Stopper

t

Zero point signal

I
Valid torque limitrange

]

3 Torque limit

ON

Near-point dog OFF '

ON

Machine zero point return start ~ OFF |
(Positioning start signal) !

Zero point return request flag OFF

[[Md.4d Status : b3]

Zero point return complete flag ~ OFF
[IMd.40|Status : b4]

Deviation counter clear output

\
I

In zero point return >< Standing by

Md.35|Axis operation status Standing by

Md.44|Movement amount  Inconsistent X 0

after near-point dog ON

Md.29|Current feed value Inconsistent><VaIue the machine moved is stored Zero point address

Md.30| Machine feed value

Vad

Fig. 8.8 Operation when the zero point signal is input before the stop at the stopper

(4) Machine zero point returns started while the near-point dog is ON will start at

the "| Pr.49 | Creep speed".

(5) If the restart command is turned ON after machine zero point return is stopped
upon a stop signal, an error “zero point return restart not possible” (error code:
209) occurs.
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8.2.6 Zero point return method (4): Stopper stop method 3)

The following shows an operation outline of the "stopper stop method 3)" zero point
return method.

The "stopper stop type 3)" method is effective when a near-point dog has not been
installed. (Note that the operation is carried out from the start at the '{ Pr.49 | Creep
speed"”, so it will take some time until the machine zero point return completion.)

Bl Operation chart

The machine zero point return is started.

(The machine moves at the "[Pr.49] Creep speed", in the direction designated in "[Pr.46] Zero point return direction".
Torque limiting is required at this time. If the torque is not limited, the servomotor may fail when the machine presses
against the stopper in step 2.)

1

2) The machine presses against the stopper at the "|Pr.49| Creep speed” and stops.

3) The pulse output from the AD75 will stop at the zero point signal after the machine stops, outputting the "deviation
counter clear output" to the drive unit.

After a "deviation counter clear output" is output to the drive unit, the zero point return complete flag ([Md.40] Status:

4) b4) turns from OFF to ON, and the zero point return request flag (|Md.40| Status: b3) turns from ON to OFF.

Creep speed
Stops at stopper

Valid torque limit range

Zero point signal ;

Torque limit I

Machine zero point return start OFF
(Positioning start signal) '

OFF

Zero point return request flag
[IMd.40|Status : b3]

Zero point return complete flag OFF

[IMd.40| Status : b4]

Deviation counter clear output

Md.35]Axis operation status ~ Standing by X In zero point return Standing by

Md.44]Movement amount Inconsistent
after near-point dog ON

Md.29|Current feed value Inconsistent
Md.30|Machine feed value

Value the machine moved is stored X Zero point address

Fig. 8.9 Stopper stop method 3) machine zero point return

8-14
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B Restrictions

(1) Always limit the servomotor torque after the " Creep speed" is reached.
If the torque is not limited, the servomotor may fail when the machine presses
against the stopper. (Refer to section "12.4.2 Torque limit function™.)

(2) The zero point retry function cannot be used in "stopper stop method 3)".

M Precautions during operation

(1) If the zero point signal is input before the workpiece stops at the stopper, the
workpiece will stop at that position, and that position will become the zero
point. At this time, an error will not occur.

<

Creep speed

Stopper

t

Zero point signal

Torque limit
Machine zero point return start OFF l—

(Positioning start signal) |

Zero point return request flag OFF
[[Md.40|Status : b3]

Zero point return complete flag
[|Md.40|Status : b4]

Deviation counter clear output

Md.35] Axis operation status Standing by X In zero point return

Md.44]Movement amount  Inconsistent X 0

after near-point dog ON

Md.29) Current feed value Inconsistent><VaIue the machine moved is stored
Md.30|Machine feed value |

Zero point address

Fig. 8.10 When the zero point signal is input before the stop at the stopper

(2) If the restart command is turned ON after machine zero point return is stopped
upon a stop signal, an error “zero point return restart not possible” (error code:
209) occurs.
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8.2.7 Zero point return method (5): Count method 1)

The following shows an operation outline of the "count method 1)" zero point return
method.

M Operation chart

1)

The machine zero point return is started.

(The machine begins the acceleration designated in "[Pr.53] Zero point return acceleration time selection”, in the
direction designated in "[Pr.46] Zero point return direction”. It then moves at the "[Pr.48| Zero point return speed" when
the acceleration is completed.)

2)

The machine begins decelerating when the near-point dog ON is detected.

3)

The machine decelerates to the "[Pr.49] Creep speed", and subsequently moves at that speed.

4)

On detection of the first zero point signal after the axis has traveled the movement amount set in the "[Pr.52] Setting for
the movement amount after near-point dog ON" after the near-point dog ON, the pulse output from the AD75 stops and
the "deviation counter clear output” is output to the drive unit.

5)

After a "deviation counter clear output” is output to the drive unit, the zero point return complete flag ([Md.40] Status: b4)
turns from OFF to ON, and the zero point return request flag ((Md.40| Status: b3) turns from ON to OFF.

Adjust the movement amount after

activation at the near-point dog to |
the center of the high zero point :
signal interval as far as possible. '
If the movement amount setting i
after activation at the near-point dog i
interferes with the zero point signal,
the machine zero point return stopping !
position may deviate by a revolution of i
the servomotor. | Setting for the movement amount

[[Md.40|Status : b3]

Zero point return complete flag OFF
[IMd.40|Status : b4]

Deviation counter clear output

Md.35)Axis operation status  Standing by XIn zero point return

Md.44] Movement amount InconsistentX 0

after near-point dog ON

Current feed value Inconsistent X Value the machine moved is stored X Zero point address
Md.30|Machine feed value

Setting for the movement amount
after near-point dog ON

Creep speed

/ [Pr. 48]zero point return speed

2) 3)4)5 !
1 |Md.44|Movement amount after near-point dog ON *

1)

] There is no problem even if deactivation at the
1ON ¥ near-point dog occurs during machine zero point

Near-point dog OFF f L return.
) ) | However, deactivation at the near-point dog
First zero point after travel by . should be as far from the zero position as

i possible, due to the following reason.

| after near-point dog ON" | o U 4
. If deactivation at the near-point dog occurs at

1 Zero point signal ggnelomowr the end of machine zero point return, the motor
| ! || rotation is not stopped in the second action until the upper
' -

ON ; or lower limit is reached when repetitive machine
Machine zero point return start OFF | zero point return cycles occur. If the zero point
(Positioning start signal) ' return retry function has been invalidated, an
" ON error is caused upon detection of the limit.
Zero point return request flag OFF I

Standing by

Value of *1.

Fig. 8.11 Count method1) machine zero point return
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B Restrictions

A pulse generator with a zero point signal is required.
When using a pulse generator without a zero point signal, generate a zero point
signal using an external signal.

M Precautions during operation

Q) If “ Setting for the movement amount after near-point dog ON” is
smaller than the deceleration distance traveled from *{ Pr.48 | Zero point return
speed” to ‘{ Pr.49 | Creep speed,” an error “count method movement amount
fault” (error code: 206) occurs to cause a failure to start.

Deceleration and stop occur if the speed is changed in the middle to cause an
error to be developed.

(2) The following shows the operation when a machine zero point return is started
while the near-point dog is ON.

Setting for the movement  [Operation when a machine zero point return
amount after near-point dog ON . . .-
is started at the near-point dog ON position]

4)
9 1) A machine zero point return is started.

2) The machine moves at the zero point return
speed in the opposite direction of the
i designated zero point return direction.
! 3) Deceleration processing is carried out by
| "[Pr.40] Stop group 3 sudden stop selection”
|
! when the near-point dog OFF is detected.
| 4) After the machine stops, a machine zero
i point return is carried out in the designated
| zero point return direction.
ON ‘
.
.

3)

2) |

Near-point dog 5) The machine zero point return is completed

after the deviation counter clear output is
provided on detection of the first zero point
signal after the travel of the movement

Zero pointsignal = """ "7 T ﬁ amount set to "[Pr.52 Setting for the
movement amount after near-point dog ON"
on detection of the near-point dog signal ON.

Fig. 8.12 Count type 1) machine zero point return on the near-point dog ON position

(3) If the restart request is turned ON after zero point return is stopped upon a
stop signal, an error “zero point return restart not possible” (error code: 209)
occurs.

REMARK

¢ With the “count method 1)” machine zero point return, return to the machine
zero point can be made at the near-point dog ON.

¢ With the “count method 1)” machine zero point return, continuous start can be
made after return to the machine zero point is completed.
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8.2.8 Zero point return method (6): Count method 2)

The following shows an operation outline of the "method 2)" zero point return method.
The "count method 2)" method is effective when a “zero point signal" cannot be
received. (Note that compared to the "count type 1)" method, using this method will
result in more deviation in the stop position during machine zero point returns.)

M Operation chart

The machine zero point return is started.

(The machine begins the acceleration designated in "| Pr.53 | Zero point return acceleration time
selection", in the direction designated in " Pr.46 | Zero point return direction”. It then moves at the " Pr.48 |
Zero point return speed" when the acceleration is completed.)

1)

2) |The machine begins decelerating when the near-point dog ON is detected.

3) |The machine decelerates to the "| Pr.49 | Creep speed", and subsequently moves at that speed.

The pulse output from the AD75 will stop and the machine zero point return will be completed when the
4)  |machine moves the movement amount set in " Pr.52 | Setting for the movement amount after near-point
dog ON " from the near-point dog ON position.

Pr. 48| Zero point return speed
N Setting for the movement amount
after near-point dog ON

Creep speed

t

[
—

2) 3 4
| ' [Md.44] Movement amount after near-point dog ON *

3 ‘ There is no problem even if deactivation at the
'ON ¥ near-point dog occurs during machine zero point
OFF f ! return.
| However, deactivation at the near-point dog
| should be as far from the zero position as possible,
: due to the following reason.
Machine zero point return start ~ OFF i If deactivation at the near-point dog occurs at the

(Positioning start signal) end of machine zero point return, the motor is not
stopped in the second action until the upper or
lower limit is reached when repetitive machine

after near-point dog ON

Zero point return request flag OFF zero point return cycles occur. If the zero point
[[Md.40|Status : b3] ! | return retry function has been invalidated, an error
| ' ON is caused upon detection of the limit.
Zero point return complete flag ~ OFF 1
[IMd.40| Status : b4] |
Axis operation status Standing by X In zero point return XStanding by
Movement amount  Inconsistent X 0 : Value of *1.

Current feed value  pconsistent) Value the machine moved is stored ><Zero point address
Md.30| Machine feed value |

Fig. 8.13 Count method 2) machine zero point return
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B Restrictions

When this method is used, a deviation will occur in the stop position (zero point)
compared to other zero point return methods because an error of about 1 ms
occurs in taking in the near-point dog ON.

M Precautions during operation

Q) If “ Setting for the movement amount after near-point dog ON” is
smaller than the deceleration distance traveled from *{ Pr.48 | Zero point return
speed” to ‘{ Pr.49 | Creep speed,” an error “count method movement amount
fault” (error code: 206) occurs to cause a failure to start.

Deceleration and stop occur if the speed is changed in the middle to cause an
error to be developed.

(2) The following shows the operation when a machine zero point return is started
while the near-point dog is ON.

[Pr52iSeting for the movement amauntafer [Operation when a machine zero point return
is started at the near-point dog ON position]

1) A machine zero point return is started.

2) The machine moves at the zero point return
speed in the opposite direction of the
designated zero point return.

3) Deceleration processing is carried out by
"[Pr.40] Stop group 3 sudden stop selection”
when the near-point dog OFF is detected.

4) After the machine stops, a machine zero

ON point return is carried out in the designated

Near-point dog zero point return direction.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i

5) The machine zero point return is completed
after moving the movement amount set in the
"[Pr.52] Setting for the movement amount after
near-point dog ON".

Fig. 8.14 Count method 2) machine zero point return on the near-point dog ON position

(3) If the restart command is turned ON after machine zero point return is stopped
upon a stop signal, an error “zero point return restart not possible” (error code:
209) occurs.
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8.3 High-speed zero point return
8.3.1 Outline of the high-speed zero point return operation

M High-speed zero point return operation

In a high-speed zero point return, positioning is carried out by a machine zero
point return to the "|Md.43| Zero point absolute position" stored in the AD75.
The following shows the operation during a high-speed zero point return start.

1) The high-speed zero point return is started.

2) Paositioning control begins to the " Zero point absolute position”,
following the direction and speed set in the zero point return parameters
((Pr.45 |to | Pr.58 ).

3) The high-speed zero point return is completed.

* The "| Pr.47 | Zero point address" is a fixed value set by the user, but the
"IMd.43| Zero point absolute position” is constantly changed by the AD75 to
indicate the "zero point", even if there is a change in the address information.

Zero point return speed

Machin zero point
‘ (zero point position)
|
|
|
|
|

High-speed zero point return start
(Positioning start signal)

Md.35| Axis operation status Standing by X In zero point return >< Standing by

| I
Zero point A

Positioning to the zero
—_—— b

Fig. 8.15 High-speed zero point return
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M Operation timing and processing time of high-speed zero point returns

The following shows details about the operation timing and time during high-speed
zero point returns

Positioning start [Y10,Y11,Y12] _T l
signal ' !
BUSY signal [X4,X5,X6] i I3
et »
h ' -
Start complete signal [X1,X2,X3] 41 L—»l
! Pt
Md.35] Axis operation status Standing by >< In zero point return >< Standing by

R i

Output pulse to external source ;‘—>ﬂw—\ i
(PULSE) ! |
Positioning operation i / \1 E

Fig. 8.16 Operation timing and processing time of high-speed zero point returns

Normal timing time Unit: ms
tl 2 t3
5to 15 0to3.5

¢ The t1 timing time could be delayed by the following factors.

1) Presence of FROM/TO command execution during start process

2) Operation state of other axes

3) Presence of intervention from peripheral device during start process
4) Details of positioning data to be started

M Operating restrictions

When the zero point return complete flag (Md.40| Status: b3) is ON, executing a
high-speed zero point return start will result in an error "zero point return request
ON" (error code: 207)".
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8.4 Positioning to the zero point

MELSEC-A

Positioning to the zero point is explained in this section.

To carry out positioning to the zero point, "1-axis linear control (ABS) positioning data"
is created in which the " Zero point absolute position” is set in the positioning
address (). In this case, the other positioning data items are set beforehand in
the flash ROM. (This control is called a "high-speed machine zero point return".)

B Restrictions

The "zero point absolute position overflow/underflow flags" ((Md.40| Status:
b11/b12) must be turned OFF.

M Positioning data setting example

The following table shows setting examples in which "zero point positioning" is set
in the positioning data No. 100 of axis 1.

Setting item Setting Setting details
example
[Da.1]|Operation pattern PC%Sr::BgItr;g Set "Positioning complete" so the next positioning data is not executed.
o [Da.2]{Control method ABS linear 1 |Set the absolute system 1-axis linear control.
S | bas]Acceleration time No. 0 Designate the value set in Acceleration time 0" as the
- acceleration time at start.
Y : o o "
3 | 5a4|Deceleration time No. 0 Designate the value set in Deceleration time 0" as the
= deceleration time at deceleration.
:S Das| Positioning address/ Set "|Md.43] Zero point absolute position” in the positioning address.
G ~~|movement amount - (Assuming that the "| Pr.1 | Unit setting" is set to "mm".)
o
0 |Da.6l{Arc address - Setting not required. (Setting value will be ignored.)
: [Da.7]{Command speed 20.00mm/min [Set the speed when moving to the positioning address.
2 'Da.8]|Dwell time 500ms Set the time fr_om the positioning stop (pulse output stop) to the output
of the positioning complete signal.
Set when carrying out other auxiliary operation commands in
[Da.9|M code 0 combination with the No. 1 positioning data

* Refer to section "5.3 List of positioning data" for information on the setting details.
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B Start time chart

\
: Tt
| ON i
Positioning start signal [Y10] OFF H i
ON | |
PLC READY signal [Y1D].OFF 1 1
ON | |
AD75 READY signal [X0] OFF } i
_ON Al
Start complete signal [X1] ofFr | i_
I ON I
BUSY signal [X4] OFF
Error detection signal [XA] OFF ‘ :
Positioning start No. ><100 | !
Zero point absolute position overflow flag OFF(0) : |
[[Md.40| Status:b11] ! !
Zero point absolute position underflow flag OFF(0) ! !
[IMd.40|Status:b12]

Fig. 8.17 Start time chart for positioning to the zero point
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M Creating the program

MELSEC-A

D100
D101
D102
D103

PLC CPU data register

nl

n2

m

100 | (Positioning data No.)

Address 817

(Address)

822
823

—>1150

2290
2291
2292
2293
2294
2295
——>2296
2297
2298
2299

AD75 buffer memory

Md.40|Status

Md.43|Zero point absolute position

Positioning start No.

Positioning data
(data No. 100)

Positioning identifier(to)
[Da.9|M code
[Da.8| Dwell time
( Blank)

Command speed

Positioning address

[Da.6|Circular data

(Refer to section "5.3 List of positioning data"
for details on the positioning data setting.)
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:—-Example ——————————————————————————————————————————————— 5
1
. !
1
i * Reception program for high-speed machine zero point return commands
i *
I
1 X41
! 1 I <High-speed machine zero point return
i 0 I LPLS H100 ¥ command pulse>
I
i 3 M1qo Y|L9 M, ISET M101 } <High-speed machine zero point return
! I Al AT L command hold>
i Mot
el [FROMP  HO K817 D100 K1 T <AD75 status information read>
i
I
! {WANDP D100 H1800 D101 T <overflow / underflow extraction>
1
1
I
E [: D101 Ko ] [PLS M102 } <High-speed machine zergtggrétnl:gllgg
1
I
I
! r <High-speed machine zero point return
i LRST M1 } command storage OFF>
M102 ,
23— | [DFRO HO K822 D102 K1 J <AD75 zero point absolute position read> !
i
[TO HO K2296 D102 K1 TF <zero point absolute position write to AD75> i
i
1
[SET Y10 } <High-speed machine zero point re_turn :
execution> :
i
1
[T oo !
X1 : Start complete signal !
X41 : High-speed machine zero point return command |
Y10 : Positioning start signal i
M100 : High-speed machine zero point return command pulse !
M101 : High-speed machine zero point return command storage |
M102 : High-speed machine zero point return start i
D100 : AD75 status information !
D101 : Overflow / underflow !
I D102, D103 : Zero point absolute position | i
e ] i
1
1

___________________________________________________________ —_——
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MEMO
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Chapter 9

MAIN POSITIONING CONTROL

The details and usage of the main positioning controls (control functions using the
"positioning data™) are explained in this chapter.

The main positioning controls include such controls as "positioning control" in which
positioning is carried out to a designated position using the address information,

"speed control" in which a rotating object is controlled at a constant speed, and
"speed/position changeover control" in which the operation is shifted from "speed control"
to "position control".

Carry out the required settings to match each control.

9.1 Outline of main POSItioNING CONLIOIS ......c.eeiiieeee e 9- 2
9.1.1 Data required for main positioning CONrol ..........cccccuveriverieerieesee e 9- 3
9.1.2 Operation patterns of main positioning CONtrols ............cccccveveevceevceeriveennne 9- 4
9.1.3 Designating the positioning address .........cccccvvveveveeevieesie e 9-14
9.1.4 Confirming the CUrrent ValUE ...........ccceviiieiiiee e 9-15
9.1.5 Control unit "degree” handling...........cccerveeriieiie e 9-17
9.1.6  INterpolation CONIOL .........cocieeiiee e esre e 9-19

9.2 Setting the poSItioNING data .........cccceeiieiiiir e 9-22
9.2.1 Relation between each control and positioning data............cccceccevveeervenne. 9-22
9.2.2  1-aXiS lINEAI CONLIOL......c.eiiiiiiiiiiiiie et 9-23
9.2.3 2-axis linear interpolation CONtrol............cocvvveiiiie e i 9-25
9.2.4  1l-axis fixed-dimension feed Control............ccccoveviiiniiniin e 9-29
9.25 2-axis fixed-dimension feed control (interpolation) .........ccccccoevvveviveriveene. 9-31
9.2.6 2-axis circular interpolation control with auxiliary point designation............ 9- 33
9.2.7  2-axis circular interpolation control with center point designation............... 9- 39
1S TD2 TS o T= 1= o oo 11 ) R SUS 9- 46
9.2.9 Speed/position changeover CONLIoL..........ccccvvvieriieeesie e 9- 48
9.2.10 Current value Change ........cccoceiiiii i 9-54
9.2.11  JUMP COMMANT ....eoviiitiiiiieitiesiee st stee st sieesteesbeesbee st e saeesaeesseesaeesaeenaeesaeesaeas 9-59

9-1
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9.1 Qutline of main positioning controls

MELSEC-A

"Main positioning controls" are carried out using the "positioning data" stored in the

AD75.

The basic controls such as position control and speed control are executed by setting
the required items in this "positioning data", and then starting that positioning data.
The control method for the "main positioning controls” is set in setting item "{ Da.2 |
Control method" of the positioning data.

Control defined as a "main positioning control" carries out the following types of control
according to the *{ Da.2 | Control method" setting.

Main positioning control

| Da.2 | Control method

Details

Position control *

Positioning is carried out in a linear path to a position

feed control

2-axis fixed-
dimension
feed control *

1-axis linear  |ABS anear 1 designated by the address and movement amount set in
control INC Linear 1 e
the positioning data.
Linear control The axis in which the interpolation control method is set is
2-axis linear . regarded as the reference axis. Positioning is carried out in
: - ABS Linear 2 ; ) o . .
interpolation ; a linear path to a designated position, while controlling the
* INC Linear 2 o i ; e
control other axis (interpolation axis) to match the positioning data
set in the reference axis.
1-axis fixed- The workpiece is positioned the movement amount
. ) . . . designated by the movement amount set in the positioning
dimension Fixed-dimension feed 1 data
Fixed feed control (The "[Md.29| Current feed value" is set to "0" at the start.)
ixed- — - - - - -
dimension The axis in which the interpolation control method is set is

Fixed-dimension feed 2

regarded as the reference axis. Positioning is carried out in
a linear path for the designated movement amount, while
controlling the other axis (interpolation axis) to match the
positioning data set in the reference axis.

(The "[Md.29| Current feed value" is set to "0" at the start.)

2-axis circular
interpolation
control *

Auxiliary point
designation

ABS Circular interpolation
INC Circular interpolation

Center point

ABS Circular right
ABS Circular left

The axis in which the interpolation control method is set is
regarded as the reference axis. Positioning is carried out in
an arc path to a designated position, while controlling the
other axis (interpolation axis) to match the positioning data

designation  [INC Circular right set in the reference axis.
INC Circular left
Forward run
Speed limited Pulses are continuously output corresponding to the
Speed control ; "
Reverse run command speed set in the positioning data.
Speed limited
Forward run The control is continued as position control (positioning for
Speed/position changeover speed/position the designated movement amount) by turning ON the
control Reverse run "speed/position changeover signal" after first carrying out
speed/position speed control.
The "Md.29| Current feed value" is changed to an address
set in the positioning data.
This can be carried out by either of the following 2
Current value Current value change methods. ;
change 9 (The machine feed value cannot be changed.)
Other control ¢ Current value change using the positioning data
* Current value change using the current value change
start No. (No. 9003).
JUMP An unconditional or conditional JUMP is carried out to a
JUMP command - e
command designated positioning data No.

* In "2-axis linear interpolation control”, "2-axis fixed-dimension feed control”, and "2-axis circular interpolation control”,
control is carried out so that linear and arc paths are drawn using a motor set in two axis directions. This kind of control
is called "interpolation control". (Refer to section "9.1.6 Interpolation control” for details.)
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9.1.1 Data required for main positioning control

The following table shows an outline of the "positioning data" configuration and setting
details required to carry out the "main positioning controls".

Setting item

Setting details

|Da.1]{Operation pattern

Set the method by which the continuous positioning data (Ex: positioning data No. 1,
No. 2, No. 3) will be controlled. (Refer to section 9.1.2.)

[Da.2]|{Control method

Set the control method defined as a "main positioning control". (Refer to section 9.1.)

[Da.3]|Acceleration time No.

Select and set the acceleration time at control start. (Select one of the four values set in
[ Pr.8 | [Pr.26] [Pr.27] and [ Pr.28 | for the acceleration time.)

|Da.4]|Deceleration time No.

Select and set the deceleration time at control stop. (Select one of the four values set in
[ Pr.9 |,[Pr.29],[Pr.30], and [ Pr.31 | for the deceleration time.)

Positioning address/

[Da.5] movement amount

Set the target value during position control. (Refer to section 9.1.3.)

[Da.6||Arc address

Set the auxiliary point or center point address during circular interpolation control.

Positioning data No. 1

[Da.7||Command speed

Set the speed during the control execution.

[Da.8]|Dwell time

Set the time the machine waits from the completion of the executed positioning control
and the stopping of the workpiece until the judgment of the AD75 positioning
completion.

[Da.9||M code

Set this item when carrying out auxiliary work (clamp and drill stops, tool replacement,
etc.) corresponding to the code No. related to the positioning data execution.

* The settings and setting requirement for the setting details of to differ according to the
'[ Da.2 ] Control method". (Refer to section "9.2 Setting the positioning data".)

M Main positioning control auxiliary functions

Refer to section "3.3.4 Combination of AD75 main functions and auxiliary
functions" for details on "auxiliary functions" that can be combined with the main
positioning control.

Also refer to "Chapter 12 CONTROL AUXILIARY FUNCTIONS" for details on each
auxiliary function.

B Main positioning control from peripheral devices

"Main positioning control" can be executed from the AD75 software package test
mode.

Refer to the AD75 software package operating manual for details on carrying out
main positioning control from the AD75 software package.

REMARK

* Up to 600 positioning data items (positioning data No.1 to 600) can be set per axis.
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9.1.2 Operation patterns of main positioning controls

In "main positioning control" (advanced positioning control), " Operation
pattern” can be set to designate whether to continue executing positioning data after
the started positioning data. The "operation pattern” includes the following 3 types.

- Positioning complete

- Positioning continue T

The following shows examples of operation patterns when "1-axis linear control (ABS
linear 1)" is set in positioning data No. 1 to No. 6 of axis 1. Details of each operation
pattern are shown on the following pages.

(1) Independent positioning control
(operation pattern: 00)

(2) Continuous positioning control
(operation pattern: 01)

(3) Continuous path control
(operation pattern: 11)

< Operation example when "1-axis linear positioning" is set in the positioning data of axis 1 >

(Setting details)

No.1 Start -

Positioning data No.1
No.2
No.3
No.4
No.5

No.6

Speed

Positioning to address [A] at command speed [a]

Positioning to address [B] at command speed [b]

Positioning to address [C] at command speed [a]

Positioning to address [D] at command speed [b]

Positioning to address [E] at command speed [a]

Operation pattern = 11: Continuous path control
Operation pattern = 11: Continuous path control
Operation pattern = 01: Continuous positioning control

Operation pattern = 01: Continuous positioning control

Operation pattern = 00: Independent positioning control
(Positioning complete)

Positioning to address [F] at command speed [a]

Operation pattern

11 01

Control stop
Operation pattern = 11: Continuous path control

/

11

01

N

Speed is changed
without stopping

The machine stops, and
then continues the next
positioning operation.

| A

00

/ Positioning is terminated

| |
ol NO.1 >

A
(Positioning data)

\l
Time

No.4

For |1-axis linear control

>I ]
| |

E F Address
(Direction in which axis 1 addresses increase)

No.5

>t
D

(One motor is driven, and positioning is carried out to an addresses designated in one direction.)
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(1) Independent positioning control (Positioning complete)
This control is set when executing only one designated data item of positioning. If
a dwell time is designated, the positioning will complete after the designated time
elapses.
This data (operation pattern [00] data) becomes the end of block data when
carrying out block positioning. (The positioning stops after this data is executed.)

Positioning complete (00)

L Dwell time
: — Time
Positioning start signal  [Y10, Y11, Y12] ! :
Start complete signal [X1, X2, X3] &
BUSY signal [X4, X5, X6] ]
I . | loN
Positioning complete signal [X7, X8, X9] ofr ! m_

Fig. 9.1 Operation during independent positioning control
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(& The machine always automatically decelerates each time the positioning is
completed. Acceleration is then carried out after the AD75 command speed
reaches 0 to carry out the next positioning data operation. If a dwell time is
designated, the acceleration is carried out after the designated time elapses.

(b)

In operation by continuous positioning control (operation pattern "01"), the

next positioning No. is automatically executed. Always set operation pattern
"00" in the last positioning data to terminate the positioning.

If the operation pattern is set to positioning continue ("01" or "11"), the
operation will continue until operation pattern "00" is found.

The operation may be carried out until the max. data item No. 600 if
operation pattern "00" cannot be found because it was not set in the last
positioning data.

Address (+) direction

Positioning continue (01)

Dwell
/ ; time

Positioning continue (01)

Time

Address (-) direction

Start complete signal

BUSY signal [X4, X5, X6]

\ Dwell time not

designated

Positioning
complete (00)

Positioning start signal [Y10, Y11, Y12] OFF

[X1, X2, X3] OFE

Positioning complete signal [X7, X8, X9] oFF

o

' ON

o
f F

Fig. 9.2 Operation during continuous positioning control
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(3) Continuous path control

(@) Continuous path control

1)

2)

3)
4)

5)

The speed is changed between the speed of the positioning data
currently being positioned and the speed of the positioning data that
will be positioned next.

The speed is not changed if the current speed and the next speed are
equal.

The speed will become the speed used in the previous positioning
operation if the command speed is set to "-1".

Dwell time will be ignored, even if set.

The next positioning No. is executed automatically in operations by
continuous path control (operation pattern "11"). Always terminate the
positioning by setting operation pattern "00" in the last positioning data.
If the operation pattern is set to positioning continue ("01" or "11"), the
operation will continue until operation pattern "00" is found.

The operation may be carried out until the max. data item No. 600 if
operation pattern "00" cannot be found because it was not set in the
last positioning data.

The speed changeover patterns include the "front-loading speed
changeover pattern” in which the speed is changed at the end of the
current positioning side, and the "standard speed changeover pattern”
in which the speed is at the start of the next positioning side. (Refer to

" Pr.20 | Speed changeover mode".)

Continuous path control —I:Standard speed changeover mode

Front-loading speed changeover mode

Address (+) direction

Address (-) direction

Positioning start signal [Y10, Y11, Y12]

Start complete signal [X1, X2, X3]

BUSY signal [X4, X5, X6]

Positioning complete signal  [X7, X8, X9]

Positioning continue (11) Dwell time
Positioning continue (11) | Positioning
i .\ complete (00)
i : Time
: 1 :
N | ! |
N : 3 :
: ! :
ON : |
OFF ! 1 ! 1 / 1

Fig. 9.3 Operation during continuous path control (Standard speed changeover mode)

POINT

Speed fluctuation can be eliminated by setting the mode to the near pass mode.
(Refer to section "12.3.3 Near pass mode function".)
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(b) Deceleration stop conditions during continuous path control
Deceleration stops are not carried out in continuous path control, but the
machine will carry out a deceleration stop to speed "0" in the following
cases 1) to 4).

1)

2)

3)

4)

When the operation pattern of the positioning data currently being
executed is "continuous path control: 11", and the movement direction
of the positioning data currently being executed differs from that of the
next positioning data. (Refer to the "Point" below.)

\Y

Positioning data No.1
Operation pattern : 11

Speed becomes 0

Positioning data No.2
Operation pattern : 00

When the operation pattern of the positioning data currently being
executed is "continuous path control: 11", and the movement amount
of the next positioning data is "0".

During operation by step operation. (Refer to section "12.6.1 Step
function.)

When there is an error in the positioning data to carry out the next
operation.

Interpola-|
tion axis

POINT |

(1) Only the movement direction of the reference axis is checked during interpolation operations
Thus, automatic deceleration is not carried out if the movement direction does not change in the reference axis.
Because of this, the interpolation axis may suddenly reverse direction.
To avoid this sudden direction reversal in the interpolation axis, set the pass point to continuous positioning control
"01" instead of setting it to continuous positioning control "11".

[Positioning by interpolation]

Positioning dat: Positioning data
No.1 No.2

Positioning data No.1 « « « Continuous path control

[Reference axis operation] [Interpolation axis operation]
Vv \%
3 ! >t
Reference axis : : t ! |
Positioning data; Positioning data | Positioning data Positioning data |
No.1 "' No.2 ' No.1 "No.2 '

(2) Automatic deceleration will not be carried out either the positioning data No. currently being executed or the next
positioning data No. uses circular interpolation control as a control method.
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POINT

(3) When the interpolation axis reveres direction suddenly, the command pulses from AD75 are output as shown in the
figure below.

Forward run command

Reverse run command

—
—
The t1 and t2 are calculated using the following expressions, where a command frequency is f (pps).
t1=1/2f(s) t2=1/f(s)
A time of t1 must be maintained by the drive unit for a specified period T (s).
(T depends on the drive unit specifications.)

If t1 cannot be maintained for T or longer, lower the '{Da.7] Command speed" of the positioning data.

(4) In the continuous path control positioning data, assure a movement distance so that the execution time with that
data is 100 ms or longer, or lower the command speed.
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(c) Speed handling

1) Continuous path control command speeds are set with each
positioning data.
The AD75 then carries out the positioning at the speed designated
with each positioning data.

2) The command speed can be set to "—1" in continuous path control.
The control will be carried out at the speed used in the previous
positioning data No. if the command speed is set to "—1".

("—-1" will be displayed in the command speed when the positioning
data is set with a peripheral device.)

(1) The speed does not need to be set in each positioning data when
carrying out uniform speed control if "—1" is set beforehand in the
command speed.

(2) If the speed is changed in the previous positioning data when "-1"
is set in the command speed, the operation can be continued at
the new speed.

(3) An error "no command speed" (error code: 503) occurs and
positioning cannot be started if "—1" is set in the command speed
of the first positioning data at start.

[Relation between the command speed and current speed]
Speed P1 P2 P3 P4 P5

3000
2000
1000

Command speed 1000 3000 -1 | -1 | -1
Md. 36| Current speed 1000 IBOOQ 3000 E 3000 E3000

T— The current speed is

changed even if the new
speed is not reached in P2.

POINT |

(1) Speed fluctuation can be eliminated by setting the mode to the near pass mode. (Refer to section
"12.3.3 Near pass mode function".)

(2) The AD75 holds the command speed set with the positioning data as the " Command speed",
and the latest value of the speed set with the speed change request as the " Current speed". It
controls the operation at the '{Md.36] current speed” when "-1" is set in the command speed.
(Depending on the relation between the movement amount and the changed speed, the feedrate may
not reach the new speed value, but even then the current speed will be updated.)

(3) When the address for speed change is identified beforehand, generate and execute the positioning
data for speed change by the continuous path control to carry out the speed change without requesting
the speed change with a sequence program.
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(d) Speed changeover
(Refer to [ Pr.20 | Speed changeover mode".)

1) Standard speed changeover mode

(1) If the respective command speeds differ in the "positioning data
currently being executed" and the "positioning data to carry out
the next operation”, the machine will accelerate or decelerate
after reaching the positioning point set in the "positioning data
currently being executed" and the speed will change over to the
speed set in the "positioning data to carry out the next operation".

(2) The parameters used in acceleration/deceleration to the
command speed set in the "positioning data to carry out the next
operation" are those of the positioning data to carry out
acceleration/deceleration.

Speed changeover will not be carried out if the command speeds
are the same.

E Speed E
' changeover

Dwell time Dwell time |

/ .

Positioning | i E ; ;
[Da joperation pattern 17 1 13 1 11 ! 01 ! 00 !
ON o : i i
Positioning start signal [Y10, Y11, Y12] OFF)\! ‘ | i i i
ON R i i
Start complete signal [X1, X2, X3] OF , i E E , ﬂ
o = =
BUSY signal [X4, X5, X6] OF L E :

| ON

Positioning complete signal [X7, X8, X9] OFF | 1 ﬂ ﬂ _l

Fig. 9.4 Operation for the standard speed changeover mode

(3) Speed changeover condition
If the movement amount is small in regard to the target speed, the
current speed may not reach the target speed even if
acceleration/deceleration is carried out. In this case, the machine
is accelerated/decelerated so that it nears the target speed.
If the movement amount will be exceeded when automatic
deceleration is required (Ex. Operation patterns "00", "01", etc.),
the machine will immediately stop at the positioning address, and
a warning "insufficient movement amount" (warning code: 513)
will occur.
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[When the speed cannot change over in P2] [When the movement amount is small during
When the relation of the speeds is P1 = automatic deceleration]
P4, P2 = P3, P1 < P2. The movement amount required to carry out the

automatic deceleration cannot be secured, so the
machine immediately stops in a speed # 0 status.

P1L P2 P3 P4

Positioning address.

2) Front-loading speed changeover mode

(1) If the respective command speeds differ in the "positioning data
currently being executed" and the "positioning data to carry out
the next operation”, the speed will change over to the speed set in
the "positioning data to carry out the next operation" at the end of
the "positioning data currently being executed".

(2) The parameters used in acceleration/deceleration to the
command speed set in the "positioning data to carry out the next
operation" are those of the positioning data to carry out
acceleration/deceleration.

Speed changeover will not be carried out if the command speeds
are the same.

Y i . Dwell time! Dwell time:
Positioning i ‘ ./ . t

[Da. 1] Operation pattern 3 11 ! 11 11 E 01 ! 00 !
_ON . . : :
Positioning start signal [Y10, Y11, Y12] OFFN | | | ' i
o ' e a

Start complete signal [X1, X2, X3] OF ! i i ! i i
' ON | : !

BUSY signal [X4, X5, X6] OFF | |

Positioning complete signal [X7, X8, X9] OFF i ﬂ ﬂ —l

Fig. 9.5 Operation for the front-loading speed changeover mode
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(3) Speed changeover condition
If the movement amount is small in regard to the target speed, the
current speed may not reach the target speed even if
acceleration/deceleration is carried out. In this case, the machine
is accelerated/decelerated so that it nears the target speed.
If the movement amount will be exceeded when automatic
deceleration is required (Ex. Operation patterns "00", "01", etc.),
the machine will immediately stop at the positioning address, and
a warning "insufficient movement amount" (warning code: 513)

will occur.
[When the speed cannot change over to the [When the movement amount is small during
P2 speed in P1] automatic deceleration]
When the relation of the speeds is P1 = The movement amount required to carry out the
P4, P2 = P3, P1 < P2. automatic deceleration cannot be secured, so the

machine immediately stops in a speed # 0 status.

P2

Positioning address
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9.1.3 Designating the positioning address

The following shows the two methods for commanding the position in control using
positioning data.

B Absolute system

Positioning is carried out to a designated position (absolute address) having the
zero point as a reference. This address is regarded as the positioning address.
(The start point can be anywhere.)

Address
100

- Start point
Address - End point

100

300

Address 150
Address 100
Address 150

150 Address

S

—————e
T
100 150 300
Zero point . . .
(reference point) A point B point C point

Within the stroke limit range |

x

Fig. 9.6 Absolute system positioning

H Increment system

The position where the machine is currently stopped is regarded as the start point,
and positioning is carried out for a designated movement amount in a designated
movement direction.

- Start point
- End point

Movement amount
Movement amount -100
+100

Movement amount +100

Movement amount

1
|
|
1
1
1
|
1
1
1
|
|
|
®

|
|
|
|
Py
®
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

Movement +100
'amount -150 _
Movement amount-100 Movement amount+50
y * o
T T
. 100 150 300
Zero point
(reference point) A point B point C point

Within the stroke limit range

Y

Fig. 9.7 Increment system positioning
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9.1.4 Confirming the current value

B Values showing the current value

The following two types of addresses are used as values to show the position in
the AD75.

These addresses ("current feed value" and "machine feed value") are stored in the
monitor data area, and used in monitoring the current value display, etc.

* This is the value stored in “Md.29| Current feed value".

* This value has an address established with a "machine zero point
Current feed value return” as a reference, but the address can be changed by changing
the current value to a new value.

* This value is updated every 56. 8ms.

* This is the value stored in "|Md.30| Machine feed value".

* This value always has an address established with a "machine zero
Machine feed value point return” as a reference. The address cannot be changed, even if
the current value is changed to a new value.

* This value is updated every 56. 8ms.

The "current feed value" and "machine feed value" are used in monitoring the
current value display, etc.

\Y
Zero point Current value changed to
20000 with the new current
value command
! ‘ Address after the current
' | value is changed is stored
Md. 29|Current feed value 0 , 1to 10000 ‘ ’20000
Md. 30| Machine feed value 0 >< lto 10000 »
Address does not change even
after the current value is changed

Fig. 9.8 Current feed value and machine feed value
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B Restrictions

(1) A 56.8ms error will occur in the current value update timing when the stored
"current feed value" and "machine feed value" are used in the control.

(2) The "current feed value" and "machine feed value" may differ from the values
setin " Positioning address/movement amount” of the positioning data
if the movement amount per pulse is not set to "1".

B Monitoring the current value

The "current feed value" and "machine feed value" are stored in the following
buffer memory addresses, and can be read using a "DFRO (P) command" from

value

the PLC CPU.
Buffer memory addresses
Axis 1 Axis 2 Axis 3

Md.29| Current feed value 800, 801 900, 901 1000, 1001

Md.30] Machine feed value 802, 803 902, 903 1002, 1003
:" Example-“"-"""“"“""“"“"-"""“"“""“"“"-"""“""""“"“""*,
E |
i * Program in which the axis 1 current feed value is read to D104 and D105 i
i i
: * <Read current feed value to D104 and D105>. i
! X40 1
: 0 I {DFRO HO K800 D104 K1 :
: Current feed Data rggister 1
I value read for storing the :
: command current feed 1
= !
! 1
! ]
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9.1.5 Control unit "degree" handling

When the control unit is set to "degree", the following items differ from when other
control units are set.

(1) Current feed value and machine feed value addresses
When the control method is the absolute system, " Current feed value"
becomes the ring address of 0 to 359.99999°.
If the control method is the absolute system, the address of " Machine
feed value" does not become the ring address.

359.99999° 359.99999°

L1

0° 0° 0°

(2) Positioning control method when the control unit is set to "degree”

(@) Absolute system

1) When the software stroke limit is invalid
Positioning is carried out in the nearest direction to the designated
address, using the current value as a reference.
(This is called "shortcut control™.)

--Example-------------------- -

1) Positioning is carried out in a clockwise direction when the current value is moved from 315° to 45°.
2) Positioning is carried out in a counterclockwise direction when the current value is moved from 45° to 315°.

Moved from 315° to 45° Moved from 45° to 315°
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2) When the software stroke limit is valid
The positioning is carried out in a clockwise/counterclockwise direction
depending on the software stroke limit range setting method.
Because of this, positioning with "shortcut control* may not be
possible.

1
1
When the current value is moved from 0° to 315°, positioning is carried out in the clockwise direction E
if the software stroke limit lower limit value is 0° and the upper limit value is 345°. 1

345.00000° 0°
315.00000°

Positioning carried out in the clockwise direction.

POINT

Positioning addresses are within a range of 0° to 359.99999°.
Use the increment system to carry out positioning of one rotation or more.

(b) Increment system
Positioning is carried out for a desighated movement amount in a
designated movement direction when in the increment system of
positioning.
The movement direction is determined by the sign (+, —) of the movement
amount.
¢ For a positive (+) movement direction ...... Clockwise
 For a negative (-) movement direction .....Counterclockwise

POINT

Positioning of 360° or more can be carried out with the increment system.
At this time, set as shown below to invalidate the software stroke limit.

[Software stroke limit upper limit value = Software stroke limit lower limit value]
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9.1.6 Interpolation control

l Meaning of interpolation control

In "2-axis linear interpolation control", "2-axis fixed-dimension feed control", and
"2-axis circular interpolation control”, control is carried out so that linear and arc
paths are drawn using a motor set in two axis directions. This kind of control is
called "interpolation control".
In interpolation control, the axis in which the control method is set is defined as the
"reference axis", and the other axis is defined as the "interpolation axis".

The AD75 controls the "reference axis" following the positioning data set in the
"reference axis", and controls the "interpolation axis" corresponding to the
reference axis control so that a linear or arc path is drawn.

The following table shows the reference axis and interpolation axis combinations.
(In case of a 3-axis module)

MELSEC-A

Axis set to interpolation

control in " Da.2 | Control method"

Axis definition

Reference axis | Interpolation axis

Axis 1 Axis 1 Axis 2
Axis 2 Axis 2 Axis 3
Axis 3 Axis 3 Axis 1

*: In case of a 2-axis module, the reference axis is axis 1 and the interpolation axis is axis 2.

B Setting the positioning data during interpolation control

When carrying out interpolation control, the same positioning data Nos. are set for
the "reference axis" and the "interpolation axis".
The following table shows the "positioning data" setting items for the reference
axis and interpolation axis.

Reference axis setting item

Interpolation axis setting item

Setting item
Da.1||Operation pattern © -
Linear 2, Fixed-dimension feed 2,

Control method Circular interpolation, Circular -
3 right, Circular left
p -
< Acceleration time No. © -
S [Da4]|Deceleration time No. © -
(o]
£ Positioning address/
.§ Da.5 movement amount © O
@
g A A
Q
IS
35
n

Arc address (Only during circular interpolation, [(Only during circular interpolation,
right arc, and left arc) right arc, and left arc)

Command speed © -

Da.8||Dwell time O —

Da.9||M code O -

> OO

: Setting always required
. Set according to requirements (Set to "—" when not used.)
: Setting restrictions exist

— : Setting not required (Unrelated setting item, so any setting value will be ignored. Use the initial
value or a value within the setting range.)

*

: Refer to section "5.3 List of positioning data" for information on the setting details.
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H Starting the interpolation control

The positioning data Nos. of the reference axis (axis in which interpolation control
was set in [ Da.2 | Control method") are started when starting the interpolation
control. (Starting of the interpolation axis is not required.)

The following errors will occur and the positioning will not start if both reference
axis and the interpolation axis are started.

e Reference axis : Interpolation while target axis BUSY (error code: 519)
« Interpolation axis : Control method setting error (error code: 524), start during
operation (warning code: 100).

H Interpolation control continuous positioning

When carrying out interpolation control in which "continuous positioning control"
and "continuous path control" are designated in the operation pattern, the
positioning method for all positioning data from the started positioning data to the
positioning data in which "positioning complete" is set must be set to interpolation
control.

The AD75 may malfunction if a control method other than interpolation control is
set.

The path pattern can be selected when carrying out "continuous path control”
using interpolation control. (Select either the "positioning address mode" or the
"near pass mode" is selected. Refer to section "12.3.3 Near pass mode function”
for details.)

B Speed during interpolation control

Either the "composite speed" or "reference axis speed" can be designated as the
speed during interpolation control.
(Setin " Pr.21 | Interpolation speed designation method".)

POINT

The speed limit does not function for the speed calculated by the AD75 during

interpolation control. Because of this, observe the following precautions when

setting the speed.

* When the "composite speed" is set, set a value so the speed for each axis does
not exceed the ' Pr.7 | Speed limit value".

* When the "reference axis speed" is set, set so the major axis side becomes the
reference axis. If the minor axis side is set as the reference axis, the major axis
side speed may exceed the '[ Pr.7 | Speed limit value".
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H Limits to interpolation control

There are limits to the interpolation control that can be executed and speed

( Pr.21 | Interpolation speed designation method) that can be set, depending on
the [ Pr.1 ] Unit setting” of the reference axis and interpolation axis. (For
example, circular interpolation control cannot be executed if the reference axis and

interpolation axis units differ.)
The following table shows the interpolation control and speed designation limits.

'[ Da.2 | Control method"

Unit setting **

Interpolation speed |paterence axis and interpolation |Reference axis and

interpolation control designation method|5yis units are the same, or a interpolation axis units

combination of "mm" and "inch". |differ *>

Linear 2 (ABS, INC) Composite speed @) X
Fixed-dimension feed 2 Reference axis speed O O
Circular interpolation (ABS, INC) [Composite speed O *2 %
Right arc (ABS, INC)

Left arc (ABS, INC) Reference axis speed X %

O : Setting possible, X : Setting not possible.

*1
*2

"mm" and "inch" unit mix possible.
"degree" setting not possible. An error "control method setting error” (error code: 524) will occur and the position

cannot start if circular interpolation control is set when the unit is "degree”. The machine will immediately stop if
"degree" is set during positioning control.

*3

are combined.

The unit set in the reference axis will be used for the speed unit during control if the units differ or if "mm" and “inch”

B Axis operation status during interpolation control

"In interpolation” will be stored in the "[Md.35] Axis operation status” during
interpolation control. "Standing by" will be stored when the interpolation operation
is terminated. Both the reference axis and interpolation axis will carry out a
deceleration stop if an error occurs during control, and "error occurring” will be
stored in the operation status.
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9.2 Setting the positioning data

9.2.1 Relation between each control and positioning data

The setting requirements and details for the setting items of the positioning data to be
set differ according to the '{ Da.2 | Control method".

The following table shows the positioning data setting items corresponding to the
different types of control. Details and settings for the operation of each control are
shown in section 9.2.2 and subsequent sections.

(In this section, it is assumed that the positioning data setting is carried out using the
AD75 software package.)

Main positioning control Position control Other control
c c
()
S ©° '% '% ° re) 2
£ 5|5 & = g S T
S g IS 1S g c S S c
o S | 5 35 82 ° g° 8 £
585 | 50T 356 g GO 3 £
QDO S QS 0 5S o= S o > [
SER XEXE £ o 29 z 8
== ° = O O o S - % [} E
00 a RN B Q2 a @ o2 9] CEL
itioni ing | 558 | 5853 58 ¢ ¢ & S
Positioning data setting items SJE 838 G E & &5 3 2
Independent
positioning control © © © © © © x
Operation  [Continuous positioning
Padllpattem  |control © © ©) x © © ©
Continuous path
control © X © % © X ©
) Forwar
Fixed- ruc:1 ard F d
dimension Circular Speed orwg/r run
Linear 1 |feedl interpolation IirrF:ite d Zgﬁe posi- Current JUMP
Da.2||Control method Linear 2 |Fixed- Circular right Reverse |Reverse run value command
* dimension Circular left .~ |change
feed 2 N run s_peed/p05|-
. Speed tion
limited
Da.3||Acceleration time No. O @) @) O O - -
Da.4||Deceleration time No. O O O O O - -
e Change
Positioning address/movement o © © _ _ destination _
amount
address
Da.6||Arc address - - © - - - -
Da.7|[Command speed © © © © © - -
JUMP
i ~ ~ . destination
Dwell time O O O O © - positioning
data No.
Da.9||M code @) @) @) 0 0 -
©: Always set O : Set as required ("-" when not set) X : Setting not possible A\ : Setting limited

— : Setting not required (Setting value is invalid. Use the initial values or setting values within a range where no error occurs.)
* : The "ABS (absolute) method" or "INC (incremental) method" can be used for the control method.

REMARK

¢ Itis recommended that the "positioning data" be set whenever possible with the AD75 software package.
Execution by sequence program uses many sequence programs and devices. The execution becomes
complicated, and the scan times will increase.

¢ A "Block transmission" is required when setting No. 101 and subsequent positioning data using a
sequence program.
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9.2.2 1-axis linear control

In "1-axis linear control” (' Da.2 | Control method"

MELSEC-A

ABS linear 1, INC linear 1), one

motor is used to carry out position control in a set axis direction.

(1) 1-axis linear control (ABS linear 1)

Hl Operation chart

In absolute system 1-axis linear control, addresses established by a machine zero
point return are used. Positioning is carried out from the current stop position (start
point address) to the address (end point address) set in " Positioning
address/movement amount".

r~~Example -

When the start point address (current stop position) is 1000, and the end point address (positioning address) is 8000,
positioning is carried out in the positive direction for a movement amount of 7000 (8000-1000)

r

Start point address
(current stop position)

End point address
(positioning address

r

H Positioning data setting example

The following table shows setting examples when "1-axis linear control (ABS linear
1)" is set in positioning data No. 1 of axis 1.

Setting item Setting example Setting details
[Da.1]| Operation pattern Positioning  |Set "Positioning complete" assuming the next positioning data will not
complete be executed.
[Da.2][{Control method ABS linear 1 |Set absolute system 1-axis linear control.
—
S D3] Acceleration time 1 Designate the value set in "{ Pr.26 | Acceleration time 1" as the
CZG ~=[No. acceleration time at start.
ks ore Deceleration time 0 Designate the value set in "{_Pr.9 | Deceleration time 0" as the
= —|No. deceleration time at deceleration.
5 (bag|Positioning address/ | o o Set the positioning address. (Assuming "mm" is set in *[_Pr.1_| Unit
5 ~=[movement amount -Oum setting".)
o
0 |[Da.6l|{Arc address - Setting not required (setting value will be ignored).
: [Da.7][Command speed 6000.00mm/min|Set the speed during movement to the positioning address.
5 . Set the time the machine dwells after the positioning stop (pulse output
[Da.8]| Dwell time 500ms stop) to the output of the positioning complete signal.
Set this when other auxiliary operation commands are issued in
[Da.8]M code 10 combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.
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(2) 1-axis linear control (INC linear 1)

Hl Operation chart

In increment system 1-axis linear control, addresses established by a machine
zero point return are used. Positioning is carried out from the current stop position
(start point address) to a position at the end of the movement amount set in

{Das

Positioning address/movement amount". The movement direction is

determined by the sign of the movement amount.

r----Example----

When the start point address is 5000, and the movement amount is -7000, positioning is carried out to
the -2000 position.

/— Address after positioning control

-3000 -2?00 -

Start point address
/(current stop position)

lOIOO (I) 10|00 ZOIOO 30|00 4OIOO SOIOO 60|00

Positioning control in the reverse direction (movement amount -7000)

H Positioning data setting example

The following table shows setting examples when "1-axis linear control (INC linear
1)" is set in positioning data No. 1 of axis 1.

Setting item Setting example Setting details
[Da.1]| Operation pattern Positioning  |Set "Positioning complete" assuming the next positioning data will not
complete be executed.
[Da.2]{Control method INC linear 1 |Set increment system 1-axis linear control.
— . . . . . .
S D3 Acceleration time 1 Designate the value set in " Pr.26 | Acceleration time 1" as the
CZG ~—[No. acceleration time at start.
ks (ba.4|Peceleration time 0 Designate the value set in "{_Pr.9 | Deceleration time 0" as the
= —|No. deceleration time at deceleration.
5 Positioning address/ Set the movement amount. (Assuming "mm" is set in *[_Pr.1_| Unit
2 |[Da.5] —7000.0um o
5 movement amount setting".)
o
0. |Da.6l{Arc address - Setting not required (setting value will be ignored).
: [Da.7]{Command speed 6000.00mm/min|Set the speed during movement.
2 'Da.8]| Dwell time 500ms Set the time the machine dw_el_ls z_;tfter the positioning stop (pulse output
stop) to the output of the positioning complete signal.
Set this when other auxiliary operation commands are issued in
[Da.8]M code 10 combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.
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9.2.3 2-axis linear interpolation control

In "2-axis linear interpolation control” (‘{ Da.2 | Control method" = ABS linear 2, INC
linear 2), two motors are used to carry out position control in a linear path while
carrying out interpolation for the axis directions set in each axis.

(Refer to section "9.1.6 Interpolation control" for details on interpolation control.)

(1) 2-axis linear interpolation control (ABS linear 2)

Hl Operation chart

In absolute system 2-axis linear control, addresses established by a machine zero
point return on a 2-axis coordinate plane are used. Linear interpolation positioning
is carried out from the current stop position (start point address) to the address
(end point address) set in " Positioning address/movement amount".

Forward direction (Y axis)

Y2

Y axis movement
amount

Y1

Start point address (X1,Y1)
(current stop position)

[End point address (x2,Y2)]
(positioning address)

Movement by linear interpolation of the X axis and Y axis

Reverse direction

> Forward direction (X axis)

X axis movement amount

Reverse direction

--Example----

When the start point address (current stop position) is (1000, 4000) and the end point address
(positioning address) is (10000, 1000), positioning is carried out as follows.

(1000-4000= -3000)

r
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
E
I Axis 2 movement amount
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Axis 2

Start point address

4000 iti
. .0 L0 (current stop position)

End point address
(positioning address)

T Axis 1
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B Restrictions

An error will occur and the positioning will not start in the following cases. The
machine will immediately stop if the error is detected during a positioning control.
* When the movement amount for each axis exceeds "1073741824 (:230)"
An error "outside linear movement amount range" (error code: 504) will occur at
the positioning start.
(The maximum movement amount that can be set in " Positioning
address/movement amount" is "1073741824 (:230)"

l Positioning data setting example

The following table shows setting examples when "2-axis linear interpolation
control (ABS linear 2)" is set in positioning data No. 1 of axis 1. (The required
values are also set in positioning data No. 1 of axis 2.)

Axis| Axisl Axis 2
(r_eferen_ce (|nt_erpo|aF|on Setting details
o axis) setting | axis) setting
Setting item example example
[Da.i]|Operation pattern Positioning B Set Pc_)smonlng complete" assuming the next positioning
complete data will not be executed.

[Da.2]|Control method ABS linear 2 - Set absolute system 2-axis linear interpolation control.
- a3 Acceleration time 1 B Designate the value set in " Pr.26 | Acceleration time 1" as
oS ~No. the acceleration time at start.
2
9 |pag[Peceleration time 0 _ Designate the value set in "[_Pr.9 ] Deceleration time 0" as
g —No. the deceleration time at deceleration.
o . . . . " _— .
k= Positioning address/ Set the end point address. (Assuming "mm" is set in
5 Da5|| ovement amount |10000-0 km (10000 pm " Pr.1 | Unit setting".)
@ |[Da.6]|Arc address - - Setting not required (setting value will be ignored).
& 6000.00
« |Da.7]{Command speed . - Set the speed during movement to the end point address.
P mm/min
2 Set the time the machine dwells after the positioning stop

[Da.8)|Dwell time 500ms - (pulse output stop) to the output of the positioning complete

signal.
Set this when other auxiliary operation commands are
[Da.9|M code 10 - issued in combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.

POINT

The speed limit does not function for the speed calculated by the AD75 during

interpolation control. Because of this, observe the following precautions when

setting the speed.

* When the "composite speed" is set, set a value so the speed for each axis does
not exceed the ' Pr.7 | Speed limit value".

* When the "reference axis speed" is set, set so the major axis side becomes the
reference axis. If the minor axis side is set as the reference axis, the major axis
side speed may exceed the '[ Pr.7 | Speed limit value".
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(2) 2-axis linear interpolation control (INC linear 2)

Hl Operation chart

In increment system 2-axis linear interpolation control, addresses established by a
machine zero point return on a 2-axis coordinate plane are used. Linear
interpolation positioning is carried out from the current stop position (start point
address) to a position at the end of the movement amount set in "
Positioning address/movement amount". The movement direction is determined
by the sign of the movement amount.

Forward direction (Y axis)

Start point address (X1,Y1)
(current stop position)

Y axis movement
amount

Movement by linear interpolation
positioning of the X axis and Y axis

Reverse direction Forward direction (X axis)

X axis movement
amount

Reverse direction

-Example--=--------------sr i e

When the axis 1 movement amount is 9000 and the axis 2 movement amount is -3000, positioning is
carried out as follows.

Axis 2 )
Start point address

4000 / (current stop position)

=
:
1
1
1
I
I
1
1
1
I
I
1
1
1
I
I
1
1

Axis 2 movement amount T Stop address after the positioning control i

(-3000) T !

v 1000 . T~ i

I 1 I

1 ' 1

——————F—+—F+—+——>Axis 1 |

0 5000 10000 !

1

1

1

Axis 1 movement amount (9000) ‘ i

\ | !

I 1

| |
9-27
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l Restrictions

An error will occur and the positioning will not start in the following cases. The
machine will immediately stop if the error is detected during a positioning
operation.

* When the movement amount for each axis exceeds "1073741824 (=2
An error "outside linear movement amount range" (error code: 504) will occur at
the positioning start.

(The maximum movement amount that can be set in " Positioning
address/movement amount" is "1073741824 (:230)"

30)u

H Positioning data setting example

The following table shows setting examples when "2-axis linear interpolation
control (INC linear 2)" is set in positioning data No. 1 of axis 1. (The required
values are also set in positioning data No. 1 of axis 2.)

Axis| Axis1 Axis 2
(r_eferen(_:e (mt_erpolayon Setting details
o axis) setting | axis) setting
Setting item example example
[Da.1]|Operation pattern Positioning B Set "Positioning complete" assuming the next positioning
complete data will not be executed.
a.2]|Control metho inear - et increment system 2-axis linear interpolation control.

[Da.2]|Control method INC | 2 Set t tem 2 I t lat trol
“ |ag| Acceleration time 1 B Designate the value set in "{ Pr.26 | Acceleration time 1" as
e ~INo. the acceleration time at start.
p4
@ [5az Deceleration time 0 B Designate the value set in "[_Pr.9 ] Deceleration time 0" as
g —|No. the deceleration time at deceleration.
(@)] . . . " " .
i< Positioning address/ Set the movement amount. (Assuming "mm" is set in
5 Da.5)) ovement amount | 9000-0 m [-3000.0 um " Pr.1 | Unit setting".)
E [Da.6]|Arc address - - Setting not required (setting value will be ignored).

6000.00 .

: [Da.7][Command speed mm/min - Set the speed during movement.
2 Set the time the machine dwells after the positioning stop

[Da.8|[Dwell time 500ms - (pulse output stop) to the output of the positioning complete

signal.
Set this when other auxiliary operation commands are
[Da.9|M code 10 - issued in combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.

POINT

The speed limit does not function for the speed calculated by the AD75 during

interpolation control. Because of this, observe the following precautions when

setting the speed.

* When the "composite speed" is set, set a value so the speed for each axis does
not exceed the ' Pr.7 | Speed limit value".

* When the "reference axis speed" is set, set so the major axis side becomes the
reference axis. If the minor axis side is set as the reference axis, the major axis
side speed may exceed the '[ Pr.7 | Speed limit value".
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9.2.4 1-axis fixed-dimension feed control

In "1-axis fixed-dimension feed control” (" Da.2 ] Control method" = fixed-dimension
feed 1), one motor is used to carry out fixed-dimension feed control in a set axis

direction.
In fixed-dimension feed control, any remainder of the movement amount designated in

the positioning data is rounded down if less than that required for control accuracy to
output the same amount of pulses.

Hl Operation chart

In 1-axis fixed-dimension feed control, the address (|Md.29| Current feed value) of

the current stop position (start point address) is set to "0". Positioning is then
carried out to a position at the end of the movement amount set in "

Positioning address/movement amount".
The movement direction is determined by the movement amount sign.

Md 29| Current feed
value" is set to "0" at
the positioning start

o
Start amount

// Stop position
Forward directior

Reverse direction T

Movement direction for
a negative movement amount

Movement direction for
a positive movement amount
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Il Restrictions
(1) An error "Continuous path control not possible" (error code: 516) will occur and

(2)

(3)

the operation cannot start if "continuous path control” is set in [ Da.1 |
Operation pattern”. ("Continuous path control" cannot be set in fixed-
dimension feed control.)

If the movement amount for each axis exceeds 1073741824 (:230 ", an error
"outside linear movement amount range" (error code: 504) will occur at the
positioning start, and a start will not be possible. (The maximum movement
amount that can be set in " Positioning address/movement amount" is
"1073741824 (=2*°)".

"Fixed-dimension feed" cannot be set in '{ Da.2 | Control method" in the
positioning data when "continuous path control" has been set in '{ Da.1 |
Operation pattern” of the immediately prior positioning data. (For example, if
the operation pattern of positioning data No. 1 is "continuous path control",
fixed-dimension feed control cannot be set in positioning data No. 2.) An error
"Continuous path control not possible" (error code: 516) will occur and the
machine will carry out a deceleration stop if this type of setting is carried out.

l Positioning data setting example

The following table shows setting examples when "1-axis fixed-dimension feed
control (fixed-dimension feed 1)" is set in positioning data No. 1 of axis 1.

Setting item Setting example Setting details
[Da.i]|Operation pattern Positioning  |Set "Positioning complete" assuming the next positioning data will not
complete be executed.
[Da.2][{Control method Fixed-dimension Set 1-axis fixed-dimension feed control.
— feed 1
S D3 Acceleration time 1 Designate the value set in " Pr.26 | Acceleration time 1" as the
ot ~|No. acceleration time at start.
S
=4 (ba.4|Peceleration time 0 Designate the value set in "{_Pr.9 | Deceleration time 0" as the
£ —[No. deceleration time at deceleration.
2 Das| Positioning address/ | oo Set the positioning address. (Assuming "mm" is set in *[ Pr.1_| Unit
3 ~~|movement amount el setting".)
o
o [Da.6|Arc address - Setting not required (setting value will be ignored).
2 [Da.7]{Command speed 6000.00mm/min |Set the speed during movement to the positioning address.
'Da.8]|Dwell time 500ms Set the time the machine dw_el_ls z_;tfter the positioning stop (pulse output
stop) to the output of the positioning complete signal.
Set this when other auxiliary operation commands are issued in
[Da.8]M code 10 combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.
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9.2.5 2-axis fixed-dimension feed control (interpolation)

In "2-axis fixed-dimension feed control” (" Da.2 | Control method" = fixed-dimension
feed 2), two motors are used to carry out fixed-dimension feed control in a linear path
while carrying out interpolation for the axis directions set in each axis.

In fixed-dimension feed control, any remainder of the movement amount designated in
the positioning data is rounded down if less than that required for control accuracy to
output the same amount of pulses. (The remainder of the movement amount with an
accuracy below the control accuracy does not affect the regular controls.)

(Refer to section "9.1.6 Interpolation control" for details on interpolation control.)

Hl Operation chart
In increment system 2-axis fixed-dimension feed control, the addresses (Md.29]
Current feed value) of the current stop position (start addresses) of both axes are
set to "0". Linear interpolation positioning is then carried out from that position to a
position at the end of the movement amount set in " Positioning
address/movement amount". The movement direction is determined by the sign of
the movement amount.

Y axis

"IMd. 29| Current feed value" of each axis
is set to "0" at the positioning start

X axis

I
1 [ esignated movement

I amount

[ e
I
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B Restrictions

(1) An error "Continuous path control not possible" (error code: 516) will occur and
the operation cannot start if "continuous path control” is set in [ Da.1 |
Operation pattern”. ("Continuous path control" cannot be set in fixed-
dimension feed control.)

(2) If the movement amount for each axis exceeds "1073741824 (:230)", an error
"outside linear movement amount range" (error code: 504) will occur at the
positioning start, and a start will not be possible. (The maximum movement
amount that can be set in " Positioning address/movement amount" is
"1073741824 (=2*°)".

(3) "Fixed-dimension feed" cannot be set in [ Da.2 ] Control method" in the
positioning data when "continuous path control" has been set in '{ Da.1 |
Operation pattern” of the immediately prior positioning data. (For example, if
the operation pattern of positioning data No. 1 is "continuous path control",
fixed-dimension feed control cannot be set in positioning data No. 2.) An error
"Continuous path control not possible" (error code: 516) will occur and the
machine will carry out a deceleration stop if this type of setting is carried out.

M Positioning data setting example

The following table shows setting examples when "2-axis fixed-dimension feed
control (fixed-dimension feed 2)" is set in positioning data No. 1 of axis 1. (The
required values are also set in positioning data No. 1 of axis 2.)

Axis| Axis1 Axis 2
(reference |(interpolation . .
o axis) setting | axis) setting Setting details
Setting item example example
[Da.1]|Operation pattern Positioning _ Set "Positioning complete" assuming the next positioning
complete data will not be executed.
Fixed-
[Da.2][{Control method dimension - Set 2-axis fixed-dimension feed control.
feed 2
- Acceleration time Designate the value set in "{ Pr.26 | Acceleration time 1" as
o |Da.3\ N 1 - . .
> 0. the acceleration time at start.
z Deceleration time Designate the value set in "[_Pr.9 ] Deceleration time 0" as
S (Da.4] N 0 - e _
= 0. the deceleration time at deceleration.
= Das| Positioning address/ | 80000.0 60000.0 [Set the positioning address. (Assuming "mm" is set in
S [222Imovement amount um um "l Pr.1 | Unit setting".)
[%]
§ |Da.6]|Arc address - - Setting not required (setting value will be ignored).
- 6000.00 Set the speed during movement. (Designate the composite
¥ [Da.7|Command speed oy - speed of reference axis speed in " Pr.21 | Interpolation
X mm/min : . "
< speed designation method".)
Set the time the machine dwells after the positioning stop
[Da.g|[Dwell time 500ms - (pulse output stop) to the output of the positioning complete
signal.
Set this when other auxiliary operation commands are
[Da.9]M code 10 a issued in combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.

POINT

The speed limit does not function for the speed calculated by the AD75 during interpolation control.

Because of this, observe the following precautions when setting the speed.

* When the "composite speed" is set, set a value so the speed for each axis does not exceed the
[ Pr.7 | Speed limit value".

* When the "reference axis speed" is set, set so the major axis side becomes the reference axis. If
the minor axis side is set as the reference axis, the major axis side speed may exceed the [ Pr.7 |
Speed limit value".

9-32
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9.2.6 2-axis circular interpolation control with auxiliary point designation

In "2-axis circular interpolation control” (' Da.2 ] Control method"

MELSEC-A

ABS circular

interpolation, INC circular interpolation), two motors are used to carry out position
control in an arc path passing through designated auxiliary points, while carrying out

interpolation for the axis directions set in each axis.

(Refer to section "9.1.6 Interpolation control" for details on interpolation control.)

(1) 2-axis circular interpolation control with auxiliary point designation

(ABS circular interpolation)

Hl Operation chart

In the absolute system, 2-axis circular interpolation control with auxiliary point
designation, addresses established by a machine zero point return on a 2-axis

Reverse direction =

coordinate plane are used. Positioning is carried out from the current stop position
(start point address) to the address (end point address) set in " Positioning
address/movement amount", in an arc path that passes through the auxiliary point

address set in '[ Da.6 | Arc address".

The resulting control path is an arc having as its center the intersection point of
perpendicular bisectors of a straight line between the start point address (current
stop position) and auxiliary point address (arc address), and a straight line
between the auxiliary point address (arc address) and end point address
(positioning address).

Forward direction

Movement by circular interpolation

Auxiraly point address
(arc address) End point address

(positioning address)

Arc center point

Start point address

(current stop position)

> Forward directiol
Zero point f

Reverse direction
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Il Restrictions
(1) 2-axis circular interpolation control cannot be set in the following cases.

*« When "degree” is setin '{ Pr.1 | Unit setting"

« When the units setin '] _Pr.1 | Unit setting" are different for the reference axis
and interpolation axis. ("mm" and "inch" combinations are possible.)

« When "stepping motor mode" is set in '{ Pr.11 | Stepping motor mode
selection”

« When "reference axis speed" is set in " Pr.21 | Interpolation speed
designation method"

(2) An error will occur and the positioning start will not be possible in the following
cases. The machine will immediately stop if the error is detected during
positioning control.

* When the radius exceeds "536870912 (229)". (The maximum radius for which
circular interpolation control is possible is "536870912 (229)"
... An error "outside radius range" (error code: 544) will occur at positioning
start.
* When the center point address is outside the range of "—2147483648 (—231) to
2147483647 (2*'-1)"
... An error "auxiliary point setting error" (error code: 525) will occur at
positioning start.
* When the start point address is the same as the end point address
... An error "end point setting error" (error code: 526) will occur.
* When the start point address is the same as the auxiliary point address
... An error "auxiliary point setting error" (error code: 525) will occur.
* When the end point address is the same as the auxiliary point address
... An error "auxiliary point setting error" (error code: 525) will occur.
* When the start point address, auxiliary point address, and end point address
are in a straight line
... An error "auxiliary point setting error" (error code: 525) will occur.
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H Positioning data setting example

The following table shows setting examples when "2-axis circular interpolation
control with auxiliary point designation (ABS circular interpolation)” is set in
positioning data No. 1 of axis 1. (The required values are also set in positioning
data No. 1 of axis 2.)

Axis| Axis1l Axis 2
(r_eferenpe (mt_erpolayon Setting details
o axis) setting | axis) setting
Setting item example example
[Da.1]|Operation pattern Positioning _ Set "Positioning complete" assuming the next positioning
complete data will not be executed.
'ba.2)|Control method ABS C|rcu_lar B Set_e_lbsolut_e syste_m, 2_-aX|s circular interpolation control with
interpolation auxiliary point designation.
Acceleration time Designate the value set in "{ Pr.26 | Acceleration time 1" as
5 No. the acceleration time at start.
z Deceleration time Designate the value set in '{_Pr.9 | Deceleration time 0" as
« |[Da.4] 0 - - e s
= No. the deceleration time at deceleration.
E, Das| Positioning address/ | 80000.0 60000.0 [Set the positioning address. (Assuming "mm" is set in
-% &2 movement amount um um " Pr.1_| Unit setting".)
= 40000.0 30000.0 ili i i "
% |bas) Arc address Set the auxiliary point address. (Assuming that the
S pm pum Unit setting" is set to "mm".)
- 6000.00 Set the speed when moving to the end point address.
9 [Da.7|Command speed " - (Designate the composite speed in '[ Pr.21 | Interpolation
mm/min i . "
< speed designation method".)
Set the time the machine dwells after the positioning stop
[Da.8)|Dwell time 500ms - (pulse output stop) to the output of the positioning complete
signal.
'Da.o||M code 10 _ Set this when other auxiliary operation commands are

issued in combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.

POINT

Set a value in'{ Da.7 | Command speed" so that the speed of each axis does not
exceed the '{ Pr.7 | Speed limit value”. (The speed limit does not function for the
speed calculated by the AD75 during interpolation control.)
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(2) 2-axis circular interpolation control with auxiliary point designation
(INC circular interpolation)

In the increment system, 2-axis circular interpolation control with auxiliary point
designation, addresses established by a machine zero point return on a 2-axis
coordinate plane are used. Positioning is carried out from the current stop position
(start point address) to a position at the end of the movement amount set in
" Positioning address/movement amount", in an arc path that passes
through the auxiliary point address set in '{ Da.6 | Arc address".

The resulting control path is an arc having as its center the intersection point of

perpendicular bisectors of the following:

(1) A straight line between the start point address (current stop position) and
auxiliary point address (arc address) calculated from the movement amount to
the auxiliary point.

(2) A straight line between the start auxiliary point address (arc address) and end
point address (positioning address) calculated from the movement amount to
the end point.

Forward direction — -
Auxiliary point address | - \1oyement by circular interpolation
(arc address)
\ , End point address

(positioning address)

Movement amount Start point

to the auxiliary point address Movement amoun

to the end point

Arc center

Reverse direction a Forward direction

Movement amount |
to the auxiliary point

Movement amount to the end point

Reverse direction
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Il Restrictions
(1) 2-axis circular interpolation control cannot be set in the following cases.

*« When "degree” is setin '{ Pr.1 | Unit setting"

« When the units setin '] _Pr.1 | Unit setting" are different for the reference axis
and interpolation axis. ("mm" and "inch" combinations are possible.)

« When "stepping motor mode" is set in '{ Pr.11 | Stepping motor mode
selection”

« When "reference axis speed" is set in " Pr.21 | Interpolation speed
designation method"

(2) An error will occur and the positioning start will not be possible in the following
cases. The machine will immediately stop if the error is detected during
positioning control.

* When the radius exceeds "536870912 (229)". (The maximum radius for which
circular interpolation control is possible is "536870912 (229)"
... An error "outside radius range" (error code: 544) will occur at positioning
start.
* When the center point address is outside the range of "—2147483648 (—231) to
2147483647 (2*'-1)"
... An error "auxiliary point setting error" (error code: 525) will occur at
positioning start.
* When the start point address is the same as the end point address
... An error "end point setting error" (error code: 526) will occur.
* When the start point address is the same as the auxiliary point address
... An error "auxiliary point setting error" (error code: 525) will occur.
* When the end point address is the same as the auxiliary point address
... An error "auxiliary point setting error" (error code: 525) will occur.
* When the start point address, auxiliary point address, and end point address
are in a straight line
... An error "auxiliary point setting error" (error code: 525) will occur.
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H Positioning data setting example

The following table shows setting examples when "2-axis circular interpolation
control with auxiliary point designation (INC circular interpolation)” is set in
positioning data No. 1 of axis 1. (The required values are also set in positioning
data No. 1 of axis 2.)

Axis| Axis1l Axis 2
(r_eferenpe (mt_erpolayon Setting details
o axis) setting | axis) setting
Setting item example example
[Da.1]|Operation pattern Positioning _ Set "Positioning complete" assuming the next positioning
complete data will not be executed.
'ba.2)|Control method _INC cnrcu_lar B Sgt mcrgr_nent system, _2-aX|_s circular interpolation control
interpolation with auxiliary point designation.
< |as| Acceleration time 1 B Designate the value set in "{ Pr.26 | Acceleration time 1" as
oS ~=[No. the acceleration time at start.
z
 [baz Deceleration time 0 B Designate the value set in "[_Pr.9 ] Deceleration time 0" as
g —|No. the deceleration time at deceleration.
2 (bag|Positioning address/ 80000.0 60000.0 |Set the movement amount. (Assuming that the [ Pr.1_ ] Unit
'5 ~~|movement amount um pum setting" is set to "mm".)
D 40000.0 30000.0 li i i g
2 |'bas|Arc address Set the auxiliary point address. (Assuming that the
o um um Unit setting" is set to "mm".)
: Da.7|Command speed 6000.00 _ Set the speed during movement. (Designate the composite
'<>(‘< a. P mm/min speed in "| Pr.21 | Interpolation speed designation method".)
Set the time the machine dwells after the positioning stop
[Da.8)|Dwell time 500ms - (pulse output stop) to the output of the positioning complete
signal.
Set this when other auxiliary operation commands are
[Da.9|M code 10 - issued in combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.

POINT

Set a value in'{ Da.7 | Command speed" so that the speed of each axis does not
exceed the '{ Pr.7 | Speed limit value”. (The speed limit does not function for the
speed calculated by the AD75 during interpolation control.)
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9.2.7 2-axis circular interpolation control with center point designation

In "2-axis circular interpolation control” (' Da.2 ] Control method" = ABS right arc, INC
right arc, ABS left arc, INC left arc), two motors are used to carry out position control in
an arc path having a designated center point, while carrying out interpolation for the
axis directions set in each axis.

(Refer to section "9.1.6 Interpolation control” for details on interpolation control.)

The following table shows the rotation directions, arc center angles that can be
controlled, and positioning paths for the different control methods.

Arc center angle that

Control method Rotation direction
can be controlled

Positioning path

Positioning path

ABS right arc

Clockwise Startpoint *. . End point
(currentstop "~ 0°<0<360° .“ (positioning address)
position) : P
INC right arc
Centervpoint
0°<0<360°
Center point
ABS left arc

, N
, N
, N
, N
. N

" 0°<0<360°

Counterclockwise

Start point End point
(current stop (positioning address)
INC left arc position)

Positioning path
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H Circular interpolation error compensation
In circular interpolation control with center point designation, the arc path
calculated from the start point address and arc address may deviate from the
position of the end point address set in " Positioning address/movement

amount".
(Refer to "{ Pr.42 | Allowable circular interpolation error width".)

(1) Calculated error =" Pr.42 | Allowable circular interpolation error width"

Circular interpolation control to the set end point address is carried out while
the error compensation is carried out. (This is called "spiral interpolation”.)

(2) Calculated error > '[ Pr.42 | Allowable circular interpolation error width"
At the positioning start, an error "large arc error deviation" (error code: 506)
will occur and the control will not start. The machine will immediately stop if the
error is detected during positioning control.

Path using spiral interpolation Error

Calculated end point
address

End point address

Start point address Center point address

During arc interpolation control with center point designation, the angle is calculated on
the assumption that movement at the command speed occurs on an arc drawn in the
radius calculated from the start point and center point addresses, and the radius is
corrected in proportion to the angular velocity from the start point.
Therefore, if there is difference between the radius (radius at start point) calculated
from the start point and center point addresses and the radius (radius at end point)
calculated from the end point and center point addresses, the resultant velocity has the
following tendency, different from the command speed.
« If the radius at the start point is larger than that at the end point:
The velocity becomes slower as the end point address draws nearer when
compared with the case including no error.
« If the radius at the start point is smaller than that at the end point:
The velocity becomes faster as the end point address draws nearer when
compared with the case including no error.
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(1) 2-axis circular interpolation control with center point designation
(ABS right arc, ABS left arc)

Hl Operation chart

In the absolute system, 2-axis circular interpolation control with center point
designation, addresses established by a machine zero point return on a 2-axis
coordinate plane are used. Positioning is carried out from the current stop position
(start point address) to the address (end point address) set in " Positioning
address/movement amount”, in an arc path having as its center the address (arc
address) of the center point set in [ Da.6 | Arc address".

Forward direction Movement by circular interpolation

(«——|Start point address|

(current stop position)

End point address

(positioning address)

Radius

Forward direction

Reverse direction

]

Reverse direction

Positioning of a complete round with a radius from the start point address to the
arc center point can be carried out by setting the end point address (positioning
address) to the same address as the start point address.

Forward direction

Arc center point|(Arc address)

|Start point address| - |End point addressl
(current stop position) (positioning address)
Reverse direction Forward direction

Reverse direction
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Il Restrictions
(1) 2-axis circular interpolation control cannot be set in the following cases.

*« When "degree” is setin '{ Pr.1 | Unit setting"

« When the units setin '] _Pr.1 | Unit setting" are different for the reference axis
and interpolation axis. ("mm" and "inch" combinations are possible.)

« When "stepping motor mode" is set in '{ Pr.11 | Stepping motor mode
selection”

« When "reference axis speed" is set in " Pr.21 | Interpolation speed
designation method"

(2) An error will occur and the positioning start will not be possible in the following
cases. The machine will immediately stop if the error is detected during
positioning control.

* When the radius exceeds "536870912 (229)". (The maximum radius for which
circular interpolation control is possible is "536870912 (229)"
... An error "outside radius range" (error code: 544) will occur at positioning
start.
* When the start point address is the same as the center point address
... An error "center point setting error" (error code: 527) will occur.
* When the end point address is the same as the center point address
... An error "center point setting error” (error code: 527) will occur.

H Positioning data setting examples

The following table shows setting examples when "2-axis circular interpolation
control with center point designation (ABS right arc, ABS left arc)" is set in
positioning data No. 1 of axis 1. (The required values are also set in positioning
data No. 1 of axis 2.)

Axis| Axis1 Axis 2
(r_eferenpe (|nt.erpoIaF|on Setting details
o axis) setting | axis) setting
Setting item example example
[Da.1]|Operation pattern Positioning B Set "Positioning complete" assuming the next positioning
complete data will not be executed.
ABS right Set absolute system, 2-axis circular interpolation control with
[Da.2]|Control method arc - center point designation. (Select clockwise or
ABS left arc counterclockwise according to the control.)
o Acceleration time Designate the value set in " Pr.26 | Acceleration time 1" as
. |[Da.3 1 — - -
oS No. the acceleration time at start.
p4
9 |pa.4[Deceleration time 0 _ Designate the value set in "[_Pr.9 ] Deceleration time 0" as
g —[No. the deceleration time at deceleration.
2 Das| Positioning address/ | 80000.0 60000.0 [Set the positioning address. (Assuming "mm" is set in
'5 ~~|movement amount um um "_Pr.1 | Unit setting".)
D 40000.0 | 30000.0 i -- i
2 | bas|Arc address Set the arc address. (Assuming that the Unit
o wm wm setting" is set to "mm".)
: 6000.00 Set the speed when moving to the end point address.
% |Da.7]|Command speed . - (Designate the composite speed in " Pr.21 | Interpolation
< mm/min . . "
speed designation method".)
Set the time the machine dwells after the positioning stop
[Da.8|[Dwell time 500ms - (pulse output stop) to the output of the positioning complete
signal.
Dag) Set this when other auxiliary operation commands are
Da.9|M code 10 a issued in combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.
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POINT

Set a value in'{ Da.7 | Command speed" so that the speed of each axis does not
exceed the ' Pr.7 | Speed limit value". (The speed limit does not function for the
speed calculated by the AD75 during interpolation control.)

(2) 2-axis circular interpolation control with center point designation
(INC right arc, INC left arc)

Hl Operation chart

In the increment system, 2-axis circular interpolation control with center point
designation, addresses established by a machine zero point return on a 2-axis
coordinate plane are used. Positioning is carried out from the current stop position
(start point address) to a position at the end of the movement amount set in
" Positioning address/movement amount”, in an arc path having as its
center the address (arc address) of the center point set in | Da.6 | Arc address".

Forward direction Movement by circular interpolation
Start point address

(current stop position)

- I Movement amount
- to the end point

Radius

Forward direction

Reverse direction

\>)'Arc center point

Reverse direction (Arc address)

|Movement amount to the end point|

Positioning of a complete round with a radius of the distance from the start point
address to the arc center point can be carried out by setting the movement amount

to IIOII
Forward direction
Arc center point| (Arc address)
\/( Movement amount | = 0)
Reverese direction Forward direction

Reverese direction
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In circular interpolation control with center point designation, an angular velocity is
calculated on the assumption that operation is carried out at a command speed on
the arc using the radius calculated from the start point address and center point
address, and the radius is compensated in proportion to the angular velocity
deviated from that at the start point.

Thus, when there is a difference (error) between a radius calculated from the start
point address and center point address (start point radius) and a radius calculated
from the end point address and center point address (end point radius), the
composite speed differs from the command speed as follows.

* Start point radius > End point radius: As compared with the speed without error,
the speed becomes slower as end point
address is reached.

* Start point radius < End point radius: As compared with the speed without error,
the speed becomes faster as end point
address is reached.

Il Restrictions
(1) 2-axis circular interpolation control cannot be set in the following cases.

* When "degree” is setin '{ Pr.1 | Unit setting"

« When the units setin ] _Pr.1 | Unit setting" are different for the reference axis
and interpolation axis. ("mm" and "inch" combinations are possible.)

« When "stepping motor mode" is set in '{ Pr.11 | Stepping motor mode
selection”

« When "reference axis speed" is set in " Pr.21 | Interpolation speed
designation method"

(2) An error will occur and the positioning start will not be possible in the following
cases. The machine will immediately stop if the error is detected during
positioning control.

* When the radius exceeds "536870912 (229)". (The maximum radius for which
circular interpolation control is possible is "536870912 (229)"
... An error "outside radius range" (error code: 544) will occur at positioning
start.
* When the start point address is the same as the center point address
... An error "center point setting error” (error code: 527) will occur.
* When the end point address is the same as the center point address
... An error "center point setting error" (error code: 527) will occur.
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H Positioning data setting examples

The following table shows setting examples when "2-axis circular interpolation
control with center point designation (INC right arc, INC left arc)" is set in
positioning data No. 1 of axis 1. (The required values are also set in positioning
data No. 1 of axis 2.)

Axis| Axis1l Axis 2
(r_eferenpe (mt_erpolayon Setting details
o axis) setting | axis) setting
Setting item example example
[Da.1|Operation pattern Positioning : Set "Positioning complete" assuming the next positioning
complete data will not be executed.
INC riaht arc Set increment system, 2-axis circular interpolation control
[Da.2]{Control method 9 - with center point designation. (Select clockwise or
INC left arc ) .
counterclockwise according to the control.)
- |ag| Acceleration time 1 B Designate the value set in "{ Pr.26 | Acceleration time 1" as
o ~—[No. the acceleration time at start.
< ore Deceleration time 0 B Designate the value set in "[_Pr.9 ] Deceleration time 0" as
g —|No. the deceleration time at deceleration.
2 (ba5|FOsitioning address/ 80000.0 60000.0 |Set the movement amount. (Assuming that the [ Pr.1 | Unit
s ~=|movement amount pum pum setting" is set to "mm".)
D 40000.0 | 30000.0 i i "
8 |pas|Arc address Set the center point address. (Assuming that the
um um Unit setting" is set to "mm".)
: 6000.00 Set the speed when moving to the end point address.
% |Da.7]|Command speed mm/min - (Designate the composite speed in '[ Pr.21 | Interpolation
speed designation method".)
Set the time the machine dwells after the positioning stop
[Da.8)|Dwell time 500ms - (pulse output stop) to the output of the positioning complete
signal.
Set this when other auxiliary operation commands are
[Da.9|M code 10 - issued in combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.

POINT

Set a value in'{ Da.7 | Command speed" so that the speed of each axis does not
exceed the ' Pr.7 | Speed limit value". (The speed limit does not function for the
speed calculated by the AD75 during interpolation control.)
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In "speed control"('{ Da.2 | Control method" = Forward run: speed limit, Reverse run:
speed limit), control is carried out in the axis direction in which the positioning data has
been set by continuously outputting pulses for the speed set in " Command

speed"” until the input of a stop command.

The two types of speed control are "Forward run: speed limit" in which the control
starts in the forward run direction, and "Reverse run: speed limit" in which control starts

in the reverse run direction.

l Operation chart

The following chart shows the operation timing for speed control. The "in speed
control flag" (Md.40] Status: b0) is turned ON during speed control.

Command speed[------------

Positioning start signal
[Y10,Y11,Y12]

Does not turn ON even
when control is stopped
by stop command

BUSY signal | —
[X4,X5,X6] !
Positioning complete signal OFF ]
[X7,X8,X9] |
OFF .
Stop command | |
'ON | .
In speed control flag '
[ Md.40] Status:b0 ] OFF | l—

Fig. 9.9 Speed control operation timing
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H Current feed value during speed control

The following table shows the “|Md.29| Current feed value" during speed control
corresponding to the "| Pr.22 | Current feed value during speed control" settings.

Pr.22 | Current feed value during speed Md.29] Current feed value

control" setting
The current feed value during speed control
start is maintained.
The current feed value is updated.
The current feed value is fixed at 0.

0: Do not update current feed value

1: Update current feed value
2: Zero clear current feed value

Speed In speed control Speed In speed control Speed In speed control

t

X Current feed value during speed control start is maintained Current feed value is updated

(a) Current feed value not updated (c) Current feed value zero cleared

B Restrictions

(1) Set “Positioning complete” for “ Operation pattern.” If “continuous
positioning control” or “continuous path control” is selected, an error
“continuous path control not possible” (error code: 516) occurs, resulting in a
failure to start. (In the speed control mode, “continuous positioning control” or
“continuous path control” cannot be selected.)

To use M codes, set the “WITH” mode for { Pr.19 | M code ON signal output
timing.” If the “AFTER” mode is selected, the M codes are not output and the
“M code ON” signal does not turn ON.

The current speed (“-1") cannot be set for “ Command speed.” If the
current speed is set, an error “no command speed” (error code: 503) occurs.
(4) The software stroke limit check is not made with the “degree” unit.

(b) Current feed value updated

(2)

3)

B Positioning data setting examples

The following table shows setting examples when "speed control (forward run:
speed limit)" is set in positioning data No. 1 of axis 1.

Setting item Setting example Setting details
[Da.i]|Operation pattern Positioning  |Setting other than "Positioning complete" is not possible in speed
complete control.
[Da.2]{Control method Fggggg%m{;: Set speed control.
— | Ba3|Acceleration time No. 1 gcecsg?erlrzi?otrt\: ézll;f Sstezlt rtm Acceleration time 1" as the
g .
P I Designate the value set in "{ Pr.9 | Deceleration time 0" as the
I [Da.4] Deceleration time No. 0 deceleration time at deceleration.
k= Positioning address/ . . . L
.5 [Da.5] movement amount - Setting not required. (Setting value is ignored.)
@ |[Da.6]|Arc address - Setting not required. (Setting value is ignored.)
& [Da.7][Command speed 6000.00mm/min |Set the speed to be commanded.
a.8|[Dwell time - etting not required. (Setting value is ignored.
[Da.gl[Dwell t Setting not required. (Setting val g d
Set this when other auxiliary operation commands are issued in
[Da.9]|M code 10 combination with the No. 1 positioning data. ("{ Pr.19 | M code ON
signal output timing" setting only possible in the WITH mode.)

* Refer to section "5.3 List of positioning data" for information on the setting details.

9-47
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9.2.9 Speed/position changeover control

In "speed/position changeover control" (' Da.2 | Control method" = Forward run:
speed/position, Reverse run: speed/position), position control is carried out for the
movement amount set in " Positioning address/movement amount”, in the axis
direction in which the positioning data has been set. The position control is carried out
by continuously outputting pulses for the speed set in " Command speed"” until
the input of a stop command, and inputting a "speed/position changeover signal".

The two types of speed/position changeover control are "Forward run: speed/position”
in which the control starts in the forward run direction, and "Reverse run:
speed/position" in which control starts in the reverse run direction.

l Changing over from speed control to position control

(1) The control is changed over from speed control to position control by the
external signal "speed/position changeover signal”.

(2) Besides setting the positioning data, the " Speed/position changeover
enable flag" must also be turned ON to change over from speed control to
position control. (If the " Speed/position changeover enable flag" turns
ON after the speed/position changeover signal turns ON, the control will
continue as speed control without changing over to position control. Only
position control will be carried out when the "|Cd.20 | Speed/position
changeover enable flag" and speed/position changeover signal are ON at the
operation start.)

l Operation chart

The following chart (Fig.9.10) shows the operation timing for speed/position
changeover control. The "in speed control flag" (Md.40| Status: b0) is turned ON
during speed control of speed/position changeover control.
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Command speed|-----------
Movement amount set in “
Positioning address/movement
\ amount”
A\ t

Speed control: Position control_! Dwell time

ON
OFF

Positioning start signal
[Y10,Y11,Y12]

ON ;
ore ¥ 5

BUSY signal
[X4,X5,X6]

OFF

Positioning complete signal
[X7,X8,X9]

ON

Speed/position changeover signal

Cd. 20|Speed/position

changeover enable flag

In speed control flag
[md. 40] status: bo ]

|
|
|
|
OFF |
|
|
|
|
|
|

Fig. 9.10 Speed/position changeover control operation timing
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H Operation timing and processing time during speed/position changeover
control

Positioning start _T l
signal [Y10,Y11,Y12]

BUSY signal  [X4X5X6] | l

: t1 |

M code ON signal ! 1
<

[XD,XE XF](WITH mode)

M code OFF request i l

Start complete signal
[X1,X2,X3]

Md.35| Axis operation status Standing by

-~
|

t3
In position contro>< Standing by

|
Output pulse to external source :
(PULSE) !
Speed | Position
control _i_control

Positioning operation

* Speed control carried out until speed/position changeover

External speed/position ! i
signal turns ON

changeover command

Position control movement amount is from the input position of
the external speed/position changeover signal

Speed/position changeove*r ------------ 1 !
control movement amount o ______.____ .

change register

*
Positioning complete signal ~ ------------ t

[X7,X8,X9] ! 7 1
M code ON signal (AFTER mode) i l

M code OFF request

[XD,XE XF] : -~

Zero point return complete flag* ------------ )

[ Status: b4

Fig. 9.11 Operation timing and processing time during speed/position changeover control

Normal timing time Unit: ms
t1 t2 t3 t4 t5 t6 t7
5t0 15 0to 60 0to 35 1 Follows parameters

¢ The t1 timing time could be delayed by the following factors.

1) Presence of FROM/TO command execution during start process

2) Operation state of other axes

3) Presence of intervention from peripheral device during start process
4) Details of positioning data to be started
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H Current feed value during speed/position changeover control

The following table shows the “|Md.29| Current feed value" during speed/position
changeover control corresponding to the *| Pr.22 | Current feed value during speed
control" settings.

"[ Pr.22 ] Current feed value during Md.29] Current feed value

speed control" setting

The current feed value at control start is maintained during
0: Do not update current feed value |speed control, and updated from the changeover to
position control.

The current feed value is updated during speed control

1: Update current feed value .
and position control.

The current feed value is cleared (set to "0") at control

2: Zero clear current feed value start, and updated from the changeover to position control.

Speed |_ Speed control | Position control Speed Speed control | Position control Speed | _ Speed control | Position control

' |

[ ‘

| I t 1 I t I |

I 1 1 I 1 I

| | 1 | | |

| . i | | | |

Maintained >< Updated X Updated 0 >< Updated from O

| I I I |

| | 1 I | |
(a) Current feed value not updated (b) Current feed value updated (c) Current feed value zero cleared

l Changeover time from speed control to position control

There is 1ms from the time the speed/position changeover signal is turned ON to
the time the speed/position changeover latch flag (Md.40| Status: b1) turns ON.

ON
Speed/position changeover signal OFF ﬂ

I

I

1

i ON

|
Speed/position changeover latch flag OFF |

I I

| |

I I

«_1ms
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Hl Changing the position control movement amount

In "speed/position changeover control”, the position control movement amount can
be changed during the speed control section.

(1) The position control movement amount can be changed during the speed
control section of speed/position changeover control.
A movement amount change request will be ignored unless issued during the
speed control section of the speed/position changeover control.

(2) The "new movement amount" is stored in "{Cd.21] Speed/position changeover
control movement amount change register" by the sequence program during
speed control.

This value then becomes the position control movement amount when the
speed/position changeover signal turns ON.

(3) The movement amount is stored in the " Speed/position changeover
control positioning amount” of the axis monitor area from the point where the
control changes to position control by the input of a speed/position changeover
signal from an external source.

T d
|

| Speed control |Position control|
|
1

Position control start

Speed/position changeover control starti

J

I

i

1 Movement amount
1 change possible

L S E——
1
I

Speed/position changeover signal OFF

- Setting after the s'peed/position
changeover signal ON is ignored

><P3 '

Cd.21] Speed/position changeover control, 0 ><P2

movement amount change register

P2 becomes the position control movement amount

Speed/position changeover latch flag ON ON :

[ Status : bl] OFF lOFF

Fig. 9.12 Position control movement amount change timing

POINT

* The machine recognizes the presence of a movement amount change request when the data is
written to " Speed/position changeover control movement amount change register” with the
sequence program.

* The new movement amount is validated after execution of the speed/position changeover control,
before the input of the speed/position changeover signal.

* The movement amount change can be enabled/disabled with the interlock function in position
control using the "speed/position changeover latch flag" of the axis monitor area.
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M Restrictions
(1) If “continuous path control” is specified for ‘| Da.1 | Operation pattern,” an error “continuous

@

©)

(4)

®)

(6)

@)

path control not possible” (error code: 516) occurs, resulting in a failure to start. (In the
speed or position changeover control mode, “continuous path control” cannot be set.)

If “continuous path control” is specified for “ Operation pattern” of the positioning data
immediately before, “speed/position changeover control” cannot be specified for { Da.2 |
Control method” in the positioning data. (For example, if the operation pattern of positioning
data No. 1 is “continuous control path control,” “speed/position changeover control” cannot
be specified for positioning data No. 2.) If this setting is given, an error “continuous path
control not possible” (error code: 516) occurs, resulting in deceleration and stop.

If the current speed (-1) is specified for | Da.7 | Command speed,” an error “no command
speed” (error code: 503) occurs.

If the position control movement amount specified for “ Positioning
address/movement amount” is smaller than the deceleration distance from “
Command speed,” deceleration occurs when the speed/position changeover signal is
supplied.

Turn on the speed/position changeover signal in a stable-speed area (constant-speed
state). If it is turned on during acceleration, a warning “speed/position changeover signal ON
during acceleration” (warning code: 508) occurs due to large variation in the accumulating
pulses.

The software stroke limit range check under speed control is performed only if “1: update
current feed value” is specified for ‘| Pr.22 | Current feed value during speed control.” At this
time, if the movement amount exceeds the software stroke limit range during speed control,
an error “start outside stroke limit +/-” (error code: 507/508) occurs at the timing of the
change to position control, resulting in deceleration and stop.

If the “degree” unit is selected, the software stroke limit range check is not performed.

Do not turn ON the speed/position changeover signal during speed change if the servomotor
is used. (Turn the speed/position changeover signal ON in the stable-speed area (constant-
speed state).) The actual movement amount after switching is the “set movement amount +
amount of accumulated pulses.” If the signal is turned on during acceleration or deceleration,
there is variation in the stopping position due to a large variation in the amount of
accumulated pulses. If { Da.7 | Command speed” varies even if ‘{Md.38] Speed/position
changeover control positioning amount” is the same, the amount of accumulated pulses
varies and therefore the stopping position varies.

H Positioning data setting examples
The following table shows setting examples when "speed/position changeover
control (forward run: speed/position)" is set in positioning data No. 1 of axis 1.

Setting item Setting example Setting details
N Set "Positioning complete" assuming the next positioning data will not
. Positioning " - " :
[Da.1]|Operation pattern be executed. ("Continuous path control" cannot be set in
complete " o "
speed/position changeover control".)

[Da.2]{Control method Forward un- | gt speed/position changeover control.
- speed/position
o : o I "
2 |i5a3|Acceleration time No. 1 Designate the value set in Acceleration time 1" as the
I acceleration time at start.
S
ks - . s "
© | 5a4|Deceleration time No. 0 Designate the value set in Deceleration time 0" as the
£ deceleration time at deceleration.
c
8 Das Positioning address/ 10000.0 Set the movement amount after the changeover to position control.
P ~=|movement amount OHm (Assuming that the " Pr.1 | Unit setting" is set to "mm".)
0 Da.6][Arc address - Setting not required. (Setting value is ignored.)

Da.7][Command speed 6000.00mm/min [Set the speed to be controlled.

[Da.8||Dwell time - Setting not required. (Setting value is ignored.)

Set this when other auxiliary operation commands are issued in
[Da.9|M code 10 combination with the No. 1 positioning data.

* Refer to section "5.3 List of positioning data" for information on the setting details.

9-53
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9.2.10 Current value change

When the current value is changed to a new value, control is carried out in which the
"IMd.29| Current feed value" of the stopped axis is changed to a random address set
by the user. (The "|Md.30] Machine feed value" is not changed when the current value
is changed.)

The two methods for changing the current value are shown below.
(1) Current value change using the positioning data
(2) Current value change using the start No. (No. 9003) for a current value
change
The current value change using method [1] is used during continuous positioning of
multiple blocks, etc.

(1) Current value change using the positioning data

l Operation chart
The following chart shows the operation timing for a current value change. The

"IMd.29| Current feed value" is changed to the value set in " Positioning

address/movement amount" when the positioning start signal turns ON.

ON
Positioning start signal OFF l
[Y10,Y11,Y12] !
|
Md.29| Current feed value 50000 X o,

Current value changes to the positioning
address designated by the positioning
data of the current value change

The above chart shows an example
when the positioning address is "0".

B Restrictions

(1) An error "Current value change not possible" (error code: 515) will occur and
the operation cannot start if "continuous path control” is set in ' Da.1 ]
Operation pattern”. ("Continuous path control" cannot be set in current value
change.)

(2) "Current value change" cannot be set in *{ Da.2 | Control method" of the
positioning data when "continuous path control” has been set in '{ Da.1 |
Operation pattern” of the immediately prior positioning data. (For example, if
the operation pattern of positioning data No. 1 is "continuous path control",
"Current value change" cannot be set in positioning data No. 2.) An error
"Current value change not possible" (error code: 515) will occur and the
machine will carry out a deceleration stop if this type of setting is carried out.

(3) An error "Outside current value change" (error code: 514) will occur and the
operation cannot start if "degree” is setin '{ Pr.1 | Unit setting" and the value
setin " Positioning address/movement amount” is outside the setting
range.

(4) If the value setin " Positioning address/movement amount" is outside

the software stroke limit ( Pr.13 || Pr.14 )) setting range, an error "start outside

stroke limit +/-" (error code: 507/508) will occur at the positioning start, and the
operation will not start.

9-54
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H Positioning data setting examples

The following table shows setting examples when "Current value change" is set in
positioning data No. 1 of axis 1.

MELSEC-A

Positioning data No. 1

change.)

Setting item Setting example Setting details
A Set "Positioning complete” assuming the next positioning data will not
. Positioning . . " .
|Da.1||Operation pattern complete be executed. ("Continuous path control" cannot be set in current value

Current value

combination with the No. 1 positioning data.

[Da.2]|{Control method Set the current value change.
change
'Da.3)| Acceleration time No. 1 Designate the value set in Acceleration time 1" as the
acceleration time at start.
'ba.a | Deceleration time No. 0 Designate the value set in Deceleration time 0" as the
deceleration time at deceleration.
Das| Positioning address/ 10000.0 Set the movement amount after the changeover to position control.
~~|movement amount OHm (Assuming that the "|_Pr.1 | Unit setting" is set to "mm".)
[Da.6|Arc address - Setting not required. (Setting value is ignored.)
[Da.7]|Command speed 6000.00mm/min [Set the speed to be controlled.
[Da.g||Dwell time - Setting not required. (Setting value is ignored.)
'Da.9]|M code 10 Set this when other auxiliary operation commands are issued in

* Refer to section "5.3 List of positioning data" for information on the setting details.
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(2) Current value change using the start No. (No. 9003) for a current
value change

Hl Operation chart

The current value is changed by setting the new current value in the new current

value buffer memory "|Cd.15 | New current value", setting "9003" in the "|Cd.11
Positioning start No.", and turning ON the positioning start signal.

ON

Positioning start signal OFF 1
[Y10,Y11,Y12]

Md.29| Current feed value 50000 0

| »
1

Current value changes to the
positioning address designated by
the new current value buffer memory.
The above chart shows an example
[when the positioning address is "0". }

B Restrictions

(1) An error "Outside current value change" (error code: 514) will occur if the
designated value is outside the setting range when “degree" is set in [ Pr.1 |
Unit setting".

(2) An error will not occur even if the designated value is outside the stroke limit
range.

However, an error "Start outside stroke limit +/-" (error code: 507/508) will
occur at the positioning start.

(3) The current value cannot be changed during stop commands and while the M
code ON signal is ON.

H Current value change procedure
The following shows the procedure for changing the current value to a new value.

1) |write the current value to | Cd. 15(New current value"

Y

2) | Write "9003" in "|Cd. 11| Positioning start No."

Y

3) Turn ON the positioning start signal.
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H Setting method for the current value change function

The following shows an example of a sequence program and data setting to
change the current value to a new value with the positioning start signal. (The
"IMd.29| Current feed value is changed to "5000.0pm" in the example shown.)

(1) Set the following data.
(Set with the sequence program shown in (3), while referring to the start time
chart shown in (2).)

Setting Buffer memory address

Setting item Setting details

value Axis 1 | Axis 2 | Axis 3

1154 | 1204 | 1254

New current value | 50000 |Setthe new "|Md.29| Current feed value”. 1155 | 1205 | 1255

Z(c))smonlng start 9003 fﬁ;rt]geestart No. "9003" for the current value 1150 | 1200 | 1250

* Refer to section "5.7 List of control data” for details on the setting details.

(2) The following shows a start time chart.

<

Start of data No. 9003

y

Jo—

Positioning start signal [Y10]

PLC READY signal [Y1D] ﬁb
AD75 READY signal [X0]

Positionig start complete signal [X1]

Is
F

BUSY signal [X4]

Positioning complete signal  [X7]

Error detection signal [XA]

Address during positioning execution

Current feed value
Cd.11|Positioning start No. ><

Cd.15| New current value

Data No. during positioning execution

Fig. 9.13 Current value change using the start No. (No. 9003) for a current value change
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(3) Add the following sequence program to the control program, and write it to the

PLC CPU.
~--Example-- e e oo
! I
L |
|
I * Current value change program
I *
|
U
i * Store new current feed value in D106 and D107
: L R R
I *
|
i X42
: o— | [PLS M103 T <current value change command pulse>
|
i mos Y10 X1
i 33— } £ £ [DTOP HO K1154 D106 K1 1 <New current value write to AD75>
I
I
|
i —[TOP HO K1150 K9003 K1 } <Current value change (9003) write>
|
I
i {SET Y10 J <current value change execution>
1
1
Y10 X1 X4 E
17— | || £ {RST Y10 T <Positioning start signal OFF> !
I
XO0A E
i
1
1
i
it | i
LoX1 : Start complete signal i i
I X4 : BUSY signal ! !
I XA : Error detection signal | !
E X42 : Current value change command i i
I Y10 : Positioning start signal : i
I M103 : Current value change command pulse ! !
i D106, D107 : New current value | 1
O " E
1
1
!
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9.2.11 JUMP command

The JUMP command is used to control the operation so it jumps to a positioning data
No. set in the positioning data during "continuous positioning control" or "continuous
path control".

JUMP commands include the following two types of JUMP.

(1) Unconditional JUMP
When no execution conditions are set for the JUMP command

(2) Conditional JUMP
When execution conditions are set for the JUMP command
(The conditions are set in the "condition data" used with "advanced positioning
control".)

Using the JUMP command enables repeating of the same positioning control, or
selection of positioning data by the execution conditions during "continuous positioning
control" or "continuous path control".

l Operation

(1) Unconditional JUMP
The JUMP command is unconditionally executed. The operation jumps to the

positioning data No. set in [ Da.8 | Dwell time".

(2) Conditional JUMP
« If the JUMP command execution conditions set in ' Da.9 | M code" have
been established, the JUMP command is executed and the operation jumps
to the positioning data No. set in '] Da.8 | Dwell time".
« If the JUMP command execution conditions set in *[ Da.9 | M code" have not
been established, the JUMP command is ignored and the next positioning
data No. is executed.

B Restrictions

(1) When using a conditional JUMP command, establish the JUMP command
execution conditions by the 4th positioning data No. before the JUMP
command positioning data No.

If the JUMP command execution conditions are not established by the time the
4th positioning control is carried out before the JUMP command positioning
data No., the operation will be processed as an operation without established
JUMP command execution conditions.

(During execution of continuous path control/continuous positioning control,
the AD75 calculates the positioning data of the positioning data No. four items
ahead of the current positioning data.)

(2) Set JUMP commands in positioning data No. of "continuous positioning
control" or "continuous path" operation patterns.
JUMP commands cannot be set in the positioning data No. of a "Positioning
complete" operation pattern.
Also set the operation pattern to "continuous positioning control" or
"continuous path" when setting JUMP commands at the end of continuous
path control/continuous positioning control.
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(3) Use unconditional JUMP commands when setting JUMP commands at the
end of continuous path control/continuous positioning control.
When conditional JUMP commands are set at the end of continuous path
control/continuous positioning control, the positioning data of the next
positioning data No. will be executed if the execution conditions have not been
established.

(4) Positioning control such as loops cannot be executed by conditional JUMP
commands alone until the conditions have been established.

l Positioning data setting example

The following table shows setting examples when "JUMP command" is set in
positioning data No. 1 of axis 1.

Setting item Setting example Setting details

[Da.i]|Operation pattern Continuous path|Set "continuous positioning control" or "continuous path control".

control ("Positioning complete” cannot be set with JUMP commands.)
[Da.2][{Control method JUMP Set the JUMP command.
command
[Da.3][Acceleration time No. - Setting not required. (Setting value is ignored.)
— |[Da.4]|Deceleration time No. - Setting not required. (Setting value is ignored.)
Z |[Da.5] Positioning address/ - Setting not required. (Setting value is ignored.)
® movement amount
S
g [Da.6|Arc address - Setting not required. (Setting value is ignored.)
% [Da.7]{Command speed - Setting not required. (Setting value is ignored.)
= . Set the positioning data No. 1 to 600 for the JUMP destination. (The
§ [Da.8| Dwell time 500 positioning data No. of the JUMP command cannot be set.)
Set the JUMP command execution conditions with the condition data
No.
: Unconditional JUMP
Da.9|M code 10 0 Unconditional JU

1t010 : Condition data No.
("Simultaneous start” condition data cannot be
set.)

* Refer to section "5.3 List of positioning data" for information on the setting details.
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Chapter 10

ADVANCED POSITIONING CONTROL

The details and usage of advanced positioning control (control functions using the
"start block data") are explained in this chapter.

Advanced positioning control is used to carry out applied control using the "positioning
data". Examples of advanced control are using conditional judgment to control
"positioning data" set with the main positioning control, or simultaneously starting
"positioning data" for several different axes.

Read the execution procedures and settings for each control, and set as required.

10.1 Outline of advanced positioNing CONIOL..........cccoiiiiaiiiiriee e e 10- 2
10.1.1 Data required for advanced positioning control ..............cccoeceivieeiieennenns 10- 3
10.1.2 "Start block data" and "condition data" configuration...............cccceeeeriene 10- 4

10.2 Advanced positioning control execution Procedure ...........c.cccovceerieeieenieesieeeennes 10- 6

10.3 Setting the start DIOCK data............cooceiiiiiiiii e 10- 7
10.3.1 Relation between various controls and start block data ................cccc.e..... 10- 7
10.3.2 Block start (NOrmMal STAr) ......c.ccoceiiiiiiiiieiie e 10- 8
10.3.3  CONILION SEAN .....veeiveeirieiieesiee e 10- 10
10.3:4 WAL SEAM ..ottt st b e bbb e e 10- 11
10.3.5 SIMUIRANEOUS STAI .......coeiiiiiieiieiie e e 10- 12
L0.3.8  SEOP weveeeiiterteeieite sttt ettt sttt ettt she e e bt e b b e ae et e e e bt Rt et et sreens 10- 13
10.3.7 Repeated start (FOR [00D) ....cooieiiiiieiiieiiee e 10- 14
10.3.8 Repeated start (FOR cONAItION) ........oovuieiiiriiiieiiie e 10- 15
10.3.9 Restrictions when using the NEXT Start..........cccoooeieeiiniien i, 10- 16

10.4 Setting the coNditioN data............ceiiiiiiiiii e 10- 17
10.4.1 Relation between various controls and the condition data...................... 10- 17
10.4.2 Condition data setting eXamples ..........ccoiieiiieiie e 10- 19

10.5 Start program for advanced positioning CONtrol..........cccooeveiiieiiieieenee e 10- 20
10.5.1 Starting advanced positioning CONIol ...........ccceieriiereiir e 10- 20
10.5.2 Example of a start program for advanced positioning control ................. 10-21
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10.1 Outline of advanced positioning control

In "advanced positioning control" the execution order and execution conditions of the
"positioning data" are set to carry out more applied positioning. (The execution order
and execution conditions are set in the "start block data" and "condition data".)

The following applied positioning controls can be carried out with "advanced
positioning control”.

Advanced ;
Lo Details
positioning control
Block* start With one start, executes the positioning data in a random block with the set

(Normal start) order.

Carries out condition judgment set in the "condition data" for the
designated positioning data, and then executes the "start block data".
Condition start When the condition is established, the "start block data" is executed. When
not established, that "start block data" is ignored, and the next point's "start
block data" is executed.

Carries out condition judgment set in the "condition data" for the
designated positioning data, and then executes the "start block data".
When the condition is established, the "start block data" is executed. When
not established, stops the control until the condition is established. (Waits.)

Wait start

Simultaneously executes the positioning data having the No. for the axis

Simultaneous start designated with the "condition data". (Outputs pulses at the same timing.)

Stop Stops the positioning operation.
Repeated start Repeats the program from the "start block data" set with the "FOR loop" to
(FOR loop) the "start block data" set in "NEXT" for the designated No. of times.

Repeats the program from the "start block data" set with the "FOR
condition" to the "start block data" set in "NEXT" until the conditions set in
the "condition data" are established.

Repeated start
(FOR condition)

B Advanced positioning control auxiliary functions

"Advanced positioning control" uses the "positioning data" set with the "main
positioning control”. Refer to "3.3.4 Combination of AD75 main functions and
auxiliary functions" for details on auxiliary functions that can be combined with the
main positioning control.

l Advanced positioning control from peripheral devices

"Advanced positioning control" (start of the "start block data") can be executed
from the AD75 software package test mode.

Refer to the AD75 software package operating manual for details on starting of the
"start block data" from the AD75 software package.

REMARK

Block *:
"1 block" is defined as all the data continuing from the positioning data in which
"continuous positioning control" or "continuous path control” is set in the
operation pattern ) to the positioning data in which "independent
positioning control (Positioning complete)” is set.

10-2
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10.1.1 Data required for advanced positioning control

"Advanced positioning control" is executed by setting the required items in the "start
block data" and "condition data", then starting that "start block data". Judgment about
whether execution is possible, etc., is carried out at execution using the "condition
data" designated in the "start block data".

"Start block data" can be set for each No. from 7000 to 7010 (called "block Nos."), and
up to 50 points can be set for each axis. (This data is controlled with Nos. called
"points" to distinguish it from the positioning data. For example, the 1st start block data
item is called the "1st point start block data" or "point No. 1 start block data".)

"Condition data" can be set for each No. from 7000 to 7010 (called "block Nos."), and
up to 10 data items can be set for each axis.

The "start block data" and "condition data" are set as 1 set for each block No.

The following table shows an outline of the "start block data" and "condition data"
stored in the AD75.

Setting item Setting details
Set whether to end the control after executing only the "start
Shape block data" of the shape itself, or continue executing the “start
g block data" set in the next point.
] it "
™ Da.l11 ||Start data No. Set the "positioning data No." to be executed.
2 Special start Set the method by which the positioning data set in
= : command will be started.
n Set the conditions by which the start will be executed
[ Da.13]|Parameter according to the commands set in [Da.12]. (Designate the
"condition data No." and "No. of repetitions".)
Setting item Setting details
Designate the "device", "buffer memory storage details", and
Condition target  |"positioning data No." elements for which the conditions are
set.
Condition Set the judgment method carried out for the target set in
g
g operator [Da.14].
5 Set the buffer memory address in which condition judgment is
= Address carried out (only when the details set in are "buffer
5 memory storage details").
O - — - - -
Set the required conditions according to the details set in
[ Da.17 |[Parameter 1 |
Da.14]|and[Da.15].
Set the required conditions according to the details set in
[ Da.18 ||Parameter 2 |
Da.14]and [Da.15].

10-3
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10.1.2 "Start block data" and "condition data" configuration

The "start block data" and "condition data" corresponding to "block No. 7000" can be
stored in the buffer memory. (The following drawing shows an example for axis 1.)

50th point
i Buffer memory
Setting item address
2nd point
1st point I | Setting item Buffer memory
e Buff Jdress 4349
Setting item Bufer memory
b15 b8 b7 4301
<
g ||||||II||||||||| 4300
é —L Start data No. 4399
= [Da1q| Shape
g
2]
—
9
2| b1s bgb7 b0 4351
HEEEREEEEEENEEEE 4350
L 1L ]
|—|Da12 Special startI—[Dals Parameter
command
10th item
P Buffer memory
Setting item address
2nd item Condition identifier
tstiem | | Setting item Bugermemory
- ress 4490
Setting item gggre;rsgemory
Condition identifier
b15 b12bll b8h7 4410 4491 :
| CTTLITTTTIITTT] i | 4400 249 |+ Lowrorder buffer memory
5 J |_ 4493 -+—— High-order buffer memory :
c -Dal [Dalg Condition y . 4494 :
S operator [Da14Condition target 4411 4485
2 | Blank 4401 4412 4496
3 2402 4497
— Address 4403 4414 4498
2 4404 4415 4499
< | [Dal7|Parameterl 4405 4416
4417
Parameter 2 228? 4418
4419
Blank ﬁgg
(Same for axis 2 and axis 3.)
Block No. ——— > 7000 * Set in the AD75 with a sequence program
or the AD75 software package.
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Set in AD75 the "start block data" and “condition data" corresponding to the following
"block Nos. 7001 to 7010" using the AD75 software package. (The following drawing
shows an example for axis 1.)

i 1 start block data
i 1 start block data

=
3

7001 N 7010

* Setting is only possible when the AD75 software package is used.
(Same for axis 2 and axis 3.)
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10.2 Advanced positioning control execution procedure

Preparation B

Starting the control

Monitoring the control

Stopping the control

MELSEC-A

Advanced positioning control is carried out using the following procedure.

STEP 1

Refer to Chapter 9

STEP 2

Refer to Section 10.3

STEP 3

Refer to Section 10.4

STEP 4

Refer to Section 10.5

STEP 5

Refer to Chapter 6

STEP 6

Refer to Section 6.5.3

STEP 7

STEP 8

Refer to Section 6.5.6

Carry out the "main positioning control" setting.

Set the start block data corresponding to each control.

([Da. 10] to [Da. 13)) x required data amount.

Set the "condition data"

([Da. 14)to [Da. 18]) x required data amount .

Create a sequence program in which "7000"*is set in
the "|Cd. 11| Positioning start No." (Control data setting),

Create a sequence program in which the "start block
data point No. to be started" (1 to 50) is set in the
"|Cd. 31|Positioning start point No." (Control data setting)

Create a sequence program in which the “positioning

start signal” is turned ON by a positioning start command.

Write the sequence programs to the PLC CPU.

Turn ON the "positioning start command" of
the axis to be started.

Monitor the advanced positioning control.

Stop when control is completed

v

Control termination

REMARK

* "Advanced positioning control" executes each control
("main positioning control") set in the positioning data
with the designated conditions,so first carry out
preparations so that "main positioning control" can be
executed.

* The 50 "start block data" points from 1 to 50 points
can be set.

* Set the "condition data" for designation with the
"start block data". Up to 10 condition data items
can be set.

* The AD75 recognizes that the control is advanced
positioning control using "start block data" by the
"7000" designation.

Use the GPP function software package to create a
sequence program to execute the "advanced
positioning control”.

(Set the control data in the AD75 buffer memory using
a TO command.)

* Write the sequence program created in STEP 4 to the
PLC CPU using the GPP function software package.

* Same procedure as for the "main positioning control”
start.

* Use one of the following two methods.
Method (1): Monitor using the AD75 software package.
Method (2): Monitor using the GPP function software
package.

* Same procedure as for the "main positioning control" stop.

* (1) One set of "start block data (50 points)" and "condition data (10 items)
corresponding to "7000" is set with a sequence program.

(2) Eleven sets of data from "7000" to "7010" can be set when the AD75 software
package is used. If the AD75 software package is used to set the "start block
data" and "condition data" corresponding to "7001" to "7010" and write the
data to the AD75, "7001" to "7010" can be set in '{Cd.11] Positioning start

No."in STEP 4.
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10.3 Setting the start block data
10.3.1 Relation between various controls and start block data

The "start block data" must be set to carry out "advanced positioning control”. The
setting requirements and details of each "start block data" item to be set differ
according to the "{Da.12| Special start command" setting.

The following shows the "start block data" setting items corresponding to various
control methods. The operation details of each control type are explained starting in
section 10.3.2. Also refer to section "10.4 Setting the condition data" for details on
“"condition data" with which control execution is judged.

(The "start block data" settings in this chapter are assumed to be carried out using the
AD75 software package.)

Advanced positioning| Block . Repeated
control| start | Condition . Simulta- Repeated | "¢t NEXT
Wait start| neous Stop start
Start block data (Normal start Start (FOR loop) (FOR start *
setting items start) condition)
0:End © © © © © X X ©
Shape
1: Continue © © © © © © © ©
Da.11 ||Start data No. 1 to 600
Special start command 0 1 2 3 4 5 6 7
" No. of |Condition
Parameter - Condition data No. - repetitions | data No. -
© : One of the two setting items must be set.
O : Setwhen required (Set to " — " when not used.)

X

: Setting not possible

: Setting not required (Setting value will be ignored. Use the initial value or a value within the setting range.)

* The "NEXT start" command is used in combination with "repeated start (FOR loop)" and "repeated start (FOR
condition)". Control using only the "NEXT start” will not be carried out.

REMARK

It is recommended that the "start block data" be set whenever possible with the
AD75 software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times will
increase.
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10.3.2 Block start (normal start)

In a "block start (normal start)", the positioning data groups of a block are continuously
executed in a set sequence starting from the positioning data set in "/ Da.11 | Start data
No." by one start.

Section [2] shows a control example where the "start block data" and "positioning data"
are set as shown in section [1].

(1) Setting examples

(a) Start block data setting example

Axis 1 start Shape [Da.11] [Da.12 ] Special

block data Start data No. | start command Parameter
1st point 1: Continue 1 0: Normal start -
2nd point 1: Continue 2 0: Normal start -
3rd point 1: Continue 5 0: Normal start -
4th point 1: Continue 10 0: Normal start -
5th point 0: End 15 0: Normal start -

(b) Positioning data setting example

Axis 1 position- Operation pattern

ing data No.
1 00: Positioning complete
2 11: Continuous path control
3 01: Continuous positioning control 1 block *
4 00: Positioning complete
5 11: Con.tl.nuc.)us path control 1 block
6 00: Positioning complete
10 00: Positioning complete
15 00: Positioning complete

REMARK

Block *:
"1 block" is defined as all the data continuing from the positioning data in which
"continuous positioning control" or "continuous path control" is set in the operation
pattern ( Da.1 |) to the positioning data in which "independent positioning control
(Positioning complete)" is set.
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(2) Control examples
The following shows the control executed when the "start block data" of the 1st
point of axis 1 is set as shown in section (1) and started.

<1> The positioning data is executed in the following order before stopping.
Axis 1 positioning dataNo. 1 -2 —>3—4—5—6— 10— 15.

Address(-)

iPositioning | Positioning i Positioning :Posilioning ! Positioning i
‘acg:ording_ to the 1st | according to the 2nd | according to the 3rd :according tothe, according to the 5th |
\point settings | point settings | point settings /4th point setting$  point settings 1
I I i i I I
i i i i i
Operation patter | | i i ;
I | i i I i
itioni —> 1 —> re— %1
Positioning data No. ! 3(01) ‘ * ! ! i
1(00) 4(00) | | |
Address(+) 2(11) l 110(00) | |
f— ‘ Vm—— ;
i
I
I
I
I
I

BUSY signal  [X4,X5,X6] OFF

i
' s/ |
: | b 800 | :
1 T et Ew
ON | i P 5 3 i
Positioning start signal OFFN 'ON | | | | | | i
[Y10,Y11,Y12] : ; ; ; y 1
Start complete signal OFF i i i i i i :
[X1,X2,X3] ON 1 ; — : : i L
Positioning complete signal OFF ! M ﬂ M ﬂ ﬂ ﬂ

[X7,X8,X9]
*1 Dwell time of corresponding positioning data

Fig. 10.1 Block start control example
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10.3.3 Condition start

In a "condition start", the "condition data" conditional jud
Parameter" is carried out for the positioning data set in '

MELSEC-A

gment designated in | Da.13]

Da.11 | Start data No.". If the

conditions have been established, the "start block data" set in "1: condition start" is
executed. If the conditions have not been established, that "start block data” will be
ignored, and the "start block data" of the next point will be executed.

Section (2) shows a control example where the "start block data" and "positioning data"
are set as shown in section (1).

(1) Setting exampl

es

() Start block data setting example

Axis 1 start [Da.11] [ Da.12 ]| special [Da.13]
block data Shape Start data No. | start comrgland Parameter
1st point 1: Continue 1 1: Condition start 1

2nd point 1: Continue 10 1: Condition start 2

3rd point 0: End 50 0: Normal start -

* The "condition data Nos." have been set in '|Da.13]| Parameter".

(b) Positioning data setting example

Axis 1 position- )
ing data No. Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete
L]
10 11: Continuous path control
11 11: Continuous path control
12 00: Positioning complete
L]
50 00: Positioning complete
L]

(2) Control examples
The following shows the control executed when the "start block data" of the 1st
point of axis 1 is set as shown in section (1) and started.

<1> The conditional judgment set in "condition data 1" is carried out before
execution of the axis 1 "positioning data No. 1".
— Conditions established — Execute positioning data No. 1, 2, and 3 —
Go to <2>.
— Conditions not established — Go to <2>.

<2> The conditional judgment set in "condition data 2" is carried out before
execution of the axis 1 "positioning data No. 10".
— Conditions established — Execute positioning data No. 10, 11, and 12
— Goto <3>.
— Conditions not established — Go to <3>.

<3> Execute axis 1 "positioning data No. 50" and stop the control.
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10.3.4 Wait start

In a "wait start", the "condition data" conditional judgment designated in '{Da.13]
Parameter” is carried out for the positioning data set in '[Da.11] Start data No.". If the
conditions have been established, the "start block data" is executed. If the conditions
have not been established, the control stops (waits) until the conditions are
established.

Section (2) shows a control example where the "start block data" and "positioning data"
are set as shown in section (1).

(1) Setting examples

() Start block data setting example

Axis 1 start [Da.11] [ Da.12 ]| special [Da.13]
block data Shape Start data No. | start comrgland Parameter
1st point 1: Continue 1 2: Wait start 3

2nd point 1: Continue 10 0: Normal start -

3rd point 0: End 50 0: Normal start -

* The "condition data Nos." have been set in '|Da.13]| Parameter".

(b) Positioning data setting example

Axis 1 position- .
ing data No. Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete
L]
10 11: Continuous path control
11 11: Continuous path control
12 00: Positioning complete
L]
50 00: Positioning complete
L]

(2) Control examples
The following shows the control executed when the "start block data" of the 1st
point of axis 1 is set as shown in section (1) and started.

<1> The conditional judgment set in "condition data 3" is carried out before
execution of the axis 1 "positioning data No. 1".
— Conditions established — Execute positioning data No. 1, 2, and 3 —
Go to <2>.
— Conditions not established — Control stops (waits) until conditions are
established — Go to <1>.

<2> Execute the axis 1 "positioning data No. 10, 11, 12, and 50" and stop the
control.
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10.3.5 Simultaneous start

In a "simultaneous start", the positioning data set in the " Da.11 | Start data No." and
positioning data of other axes set in the "condition data" are simultaneously executed

(pulses are output with the same timing).
(The "condition data" is designated with | Da.13 | Parameter".)

Section (2) shows a control example where the "start block data" and "positioning data
are set as shown in section (1).

(1) Setting examples
() Start block data setting example

Axis 1 start Shape [Da.11] [ Da.12 | Special

block data Start data No. start command Parameter
1st point 1: Continue 1 3: Simultaneous start 4
2nd point 1: Continue 10 3: Simultaneous start 5
3rd point 0: End 50 3: Simultaneous start 6

* |t is assumed that the "axis 2 positioning data" for simultaneous starting is set in the
"condition data" designated with "[Da.13] Parameter".

(b) Positioning data setting example

Axis 1 position- .
ing data No. Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete
L]
10 11: Continuous path control
11 11: Continuous path control
12 00: Positioning complete
L]
50 00: Positioning complete
L]

(2) Control examples
The following shows the control executed when the "start block data" of the 1st
point of axis 1 is set as shown in section (1) and started.

<1> Simultaneously start the axis 1 "positioning data No. 1" and axis 2
positioning data set in "condition data 4". After the execution of axis 1
"positioning data No. 1, 2, and 3" is completed, go to <2>.

<2> Simultaneously start the axis 1 "positioning data No. 10" and axis 2
positioning data set in "condition data 5".

— Standing by after completion of axis 2 positioning data simultaneously
started in <1>. — Go to <3>.

— Executing other axis positioning data simultaneously started in <1>. —
"Error".

<3> Simultaneously start the axis 1 "positioning data No. 50" and the axis 2
positioning data set in "condition data 6" after the completion of the
execution of axis 1 "positioning data No. 10, 11, and 12".

— Standing by after completion of axis 2 positioning data simultaneously
started in <2>. — Go to <4>.

— Executing axis 2 positioning data simultaneously started in <2>. —
"Error".

<4> After the execution of the axis 1 "positioning data No. 50" is completed, stop
the control.
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10.3.6 Stop

In a "stop", the control is stopped with the "start block data" set in "4: stop".
The control after the point in which the "stop" is set can be restarted by issuing a

" Cd.13| Restart command".

Section (2) shows a control example where the "start block data" and "positioning data"
are set as shown in section (1).

(1) Setting examples
(a) Start block data setting example

Axis 1 start Da.l1 Da.12 | Special -Da.13
block data Shape Stallrt data l|\lo. |start colmrF:]and Parameter
1st point 1: Continue 1 0: Normal start -

2nd point 1: Continue 10 4: Stop -

3rd point 0: End 50 0: Normal start -

(b) Positioning data setting example

Axis 1 position- .
ing data No. Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete
L]
10 11: Continuous path control
11 11: Continuous path control
12 00: Positioning complete
L]
50 00: Positioning complete
L]

(2) Control examples
The following shows the control executed when the "start block data" of the 1st
point of axis 1 is set as shown in section (1) and started.

<1> Execute the axis 1 "positioning data No. 1, 2, and 3" and stop the control.

<2> After executing a "restart", execute the axis 1 "positioning data No. 10, 11,
12, and 50", and stop the control.
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10.3.7 Repeated start (FOR loop)

MELSEC-A

In a "repeated start (FOR loop)", the data between the "start block data" in which "5:

FOR loop" is set in
"7: NEXT start" is set in
No. of times set in

[Da.12]

Special start command" and the "start block data" in which
Special start command" is repeatedly executed for the
Parameter". An endless loop will result if the No. of

repetitions is set to "0", and the data between "5: FOR loop" and "7: NEXT start" will be

repeated until the control is stop
(The No. of repetitions is set in "

ed by a "stop command".
Da.13 | Parameter" of the "start block data" in which

"5: FOR loop" is set in '|Da.12 | Special start command".)

Section (2) shows a control example where the "start block data" and "positioning data"

are set as shown in section (1).

(1) Setting exampl

es

(a) Start block data setting example

Axis 1 start Da.l1 Da.12 | Special -Da.13
block data Shape Stallrt data l|\lo. |start colmrrr)land Parameter
1st point 1: Continue 1 5: FOR loop 2

2nd point 1: Continue 10 0: Normal start -

3rd point 0: End 50 7: NEXT start -

* The "condition data Nos." have been set in "[Da.13] Parameter".
(b) Positioning data setting example

Axis 1 position-
ing data No.

Operation pattern

1

01: Continuous positioning control

2

01: Continuous positioning control

3

00: Positioning complete

10

11: Continuous path control

11

00: Positioning complete

50

01: Continuous positioning control

51

00: Positioning complete

(2) Control examples
The following shows the control executed when the "start block data" of the 1st
point of axis 1 is set as shown in section (1) and started.
<1> Execute the axis 1 "positioning data No. 1, 2, 3, 10, 11, 50, and 51".

<2> Return to the axis 1 "1st point start block data". Again execute the axis 1
"positioning data No. 1, 2, 3, 10, 12, and 50", and then stop the control.

(Repeat for the No. of times set in [Da.13])
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10.3.8 Repeated start (FOR condition)

In a "repeated start (FOR condition)", the data between the "start block data" in which
"6: FOR condition" is set in | Da.12 | Special start command" and the "start block data"
in which "7: NEXT start" is set in "|Da.12 | Special start command" is repeatedly
executed until the establishment of the conditions set in the “condition data".

(The "condition data" designation is set in *{Da.13| Parameter" of the "start block data"
Da.12]

in which "6: FOR condition” is set in '| Da.12 | Special start command".)

Section (2) shows a control example where the "start block data" and "positioning data"
are set as shown in section (1).

(1) Setting examples
(a) Start block data setting example

Axis 1 start [Da.10] Shape [Da.11] | Da.12 | Special

block data Start data No. | start command Parameter
1st point 1: Continue 1 6: FOR condition 5
2nd point 1: Continue 10 0: Normal start -
3rd point 0: End 50 7: NEXT start -

* The "condition data Nos." have been set in "[Da.13] Parameter".
(b) Positioning data setting example

Axis 1 position- )
ing data No. Operation pattern

1 01: Continuous positioning control
2 01: Continuous positioning control
3 00: Positioning complete
L]
10 11: Continuous path control
11 00: Positioning complete
L]
50 01: Continuous positioning control
51 00: Positioning complete
L]

(2) Control examples
The following shows the control executed when the "start block data" of the 1st
point of axis 1 is set as shown in section (1) and started.
<1> Carry out the conditional judgment set in "condition data 5" for the axis 1
"positioning data No. 1".
— Conditions not established — Go to <2>.
— Conditions established — Go to <3>.

<2> Execute axis 1 "positioning data No. 1, 2, 3, 10, 11, 50, and 51", then go to
<1>.

<3> Execute axis 1 "positioning data No. 1, 2, 3, 10, 11, 50, and 51", then stop
the control.
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10.3.9 Restrictions when using the NEXT start

The "NEXT start" is a command indicating the end of the repetitions when executing
section "10.3.7 Repeated start (FOR loop)" and section "10.3.8 Repeated start (FOR
condition)".

The following shows the restrictions when setting "7: NEXT start" in the "start block
data".

(1) The processing when "7: NEXT start" is set before execution of "5: FOR loop" or
"6: FOR condition" is the same as that for a "0: normal start".

(2) Repeated processing will not be carried out if there is no "7: NEXT start"
command after the "5: FOR loop" or "6: FOR condition" command. (Note that an
“"error" will not occur.)

(3) Nesting is not possible between "5: FOR loop" and "7: NEXT start", or between
"6: FOR condition" and "7: NEXT start". A warning "FOR to NEXT nesting
structure” (warning code: 506) will occur if nesting is attempted.

Start block data ||Da.12 | Special start command
1st point Normal start
2nd point FOR
3rd point Normal start
Ath po?nt FOR The JUMP destination of the
5th point Normal start NEXT designated with points
6th point Normal start 7 and 9 is the FOR of point 4.
- A warning will occur if the
7th point NEXT NEXT designated with point 9
8th point Normal start is executed.
9th point NEXT —
10- 16
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10.4 Setting the condition data

10.4.1 Relation between various controls and the condition data

"Condition data" is set in the following cases.

MELSEC-A

(1) When setting conditions during execution of section "9.2.11 JUMP command"

(main positioning control)

(2) When setting conditions during execution of "advanced positioning control"

The "condition data" to be set includes the 5 setting items from |[Da.14 | to [Da.18 |, but
the setting requirements and details differ according to the control methods and setting

conditions.

The following shows the "condition data" | Da.14 | Condition target" corresponding to

the different types of control.

(The "condition data" settings in this chapter are assumed to be carried out using the

AD75 software package.)

Control type Advanced positioning control Main positioning
control

_ Block start| Wait start Simultaneous Repeateg_s_tart JUMP command
setting item start (For condition)
01H: Device X © © X © ©
02H: Device Y © © X © ©
03H: Buffer memory

(1 word) © © X © ©
04H: Buffer memory

(2 words) © © X © ©
05H: Positioning

data No. X x © x x

© : One of the setting items must be set.

X . Setting not possible

REMARK

It is recommended that the "condition data" be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence programs
and devices. The execution becomes complicated, and the scan times will increase.
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The setting requirements and details of the following "condition data" to

setting items differ according to the " Da.14 | Condition target" setting.

The following shows the [Da.15|to | Da.18] setting items corresponding to the "{Da.14|
Condition target".

Other setting item

Condition operator | Address Parameter 1 Parameter 2
setting item

01H: Device X 07+ : DEV=ON OH to FH (bit No.)

02+: Device Y 08+ : DEV=OFF 10H to 1Fw (bit No.)

03H: Buffer memory |01+ : %k *k=P1

(1 word) 02+ : * k#P1 ) val
03n 2 st =P1 mBeuan(?:y P1 (numeric value) (S l: (Inumhe”C i
. et only when |Da.15|is
04+: Buffer memory |04+ : * *k>P1 address [OgH] or [06H].)
(2 words) 05H : P1<3 k<P 2
06H : kk<P1, P2<sk 3k
09+ : Axis 1 designation
OAH: AX?S 2 designgtion Low-order |Axis 1 positioning |Low-order [Axis 3 positioning
OBH: Axis 1 and axis 2 16 bits  |data No. 16 bits  |data No.
A designation
05H: Positioning data ) . .
" No 9 OCH: Axis 3 designation —
' ODH: Axis 1 and axis 3
designation High-order|Axis 2 positioning |High-order B
OEH: Axis 2 and axis 3 16 bits data No. 16 bits
designation

- : Setting not required (Setting value will be ignored. Use the initial value or a value within the setting range.)
* % : Value stored in buffer memory designated in .

REMARK

The "PLC CPU memory area" can be designated as the buffer memory address to
be designated in "{Da.16 |". (Refer to section "7.1.1 Configuration and roles of AD75

memory".)
AD75 buffer memory
Address 5050
5051
l !
5099
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10.4.2 Condition data setting examples
The following shows setting examples for "condition data".
(1) Setting the device ON/OFF as a condition
[Condition] Device "X0" (=AD75 READY) is ON
Condition target ondition Address Parameter 1 Parameter 2
operator
01n: Device X | 071: DEV=ON - 0 -

(2) Setting the numeric value stored in the "buffer memory" as a
condition

[Condition]
The value stored in buffer memory addresses "800, 801" (="|Md.29| Current
feed value") is "1000" or larger.

Da.14 Da.15 Da.16 Da.l7 Da.18
— Condition
Condition target operator Address Parameter 1 Parameter 2

04H: Buffer memory

(2 words) 03H: kk <P1 800 1000 -

(3) Designating the axis and positioning data No. to be simultaneously
started in "simultaneous start"

[Condition]
Simultaneously starting "axis 2 positioning data No.3".
— Condition
Condition target Address Parameter 1 Parameter 2
operator
05H: Positioning OAH: Axis 2 _ High-order 16 _
data No. designation bits "0003H"
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10.5 Start program for advanced positioning control
10.5.1 Starting advanced positioning control

To execute advanced positioning control, a sequence program must be created to start
the control in the same manner as for main positioning control.

The following shows the procedure for starting the "1st point start block data"
(regarded as block No. 7000) set in axis 1.

AD75
Buffer memory - Drive unit
4)
Control by designated
1) positioning data
7000 s >
2)——>1150
PLC CPU 3 1 »>1178|
ON
Input/output signal
Y10 * When carrying out a positioning start with the
next scan after a positioning operation is

completed, input signal X1 as an interlock so
that the start is carried out once the X1signal
turns OFF after the Y10 signal turns OFF.

1) Set "7000" in "|Cd. 11|Positioning start No.".
(This establishes that the control as "advanced positioning control" using start block data.)

2) Set the point No. of the "start block data" to be started. (In this case "1".)
3) Turn ON the start signal.
4) The positioning data set in the "1st point start block data" is started.

Fig. 10.2 Advanced positioning control start procedure
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The following shows an example of a start program for advanced positioning control in
which the 1st point "start block data" of axis 1 is started. (The block No. is regarded as
"7000".)

l Control data that require setting

The following control data must be set to execute advanced positioning control.
The setting is carried out using a sequence program.

Setting item setting Setting details Buffer memory address
value Axis 1 | Axis 2 | Axis 3
Set "7000" to indicate control using "start block
I data".
Cd11] | 25109 S8 7000  |Note that "7000" to *7010" can be setwhen | 1150 | 1200 | 1250
' setting the "7001" to "7010" data using the
AD75 software package.
Positioning Set the point No. of the "start block data" to be
Cd.31 starting point No. L started. 1178 | 1228 | 1278

* Refer to section "5.7 List of control data” for details on the setting details.

B Start conditions

The following conditions must be fulfilled when starting the control. The required
conditions must also be integrated into the sequence program, and configured so
the control does not start unless the conditions are fulfilled.

. . Device
Signal name Signal state
Axis 1| Axis 2 | Axis 3
PLC READY signal ON |PLC CPU preparation completed Y1D
AD75 READY signal OFF |AD75 preparation completed X0
Axis stop signal OFF |Axis stop signal is OFF Y13 | Y14 | Y1C
L?;enr;"f‘ce SSSJETQ;“%SL? OFF |Start complete signal is OFF x1 | x2 | x3
BUSY signal OFF |BUSY signal is OFF X4 X5 X6
Error detection signal OFF |There is no error XA XB XC
M code ON signal OFF |M code ON signal is OFF XD XE XF
Drive unit READY signal | ON [Drive unit preparation completed -
External |Stop signal OFF |Stop signal is OFF -
signal  |Upper limit (FLS) ON |Within limit range -
Lower limit (RLS) ON [Within limit range -
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B Start time chart

The following chart shows a time chart in which the positioning data 1, 2, 10, 11,
and 12 of axis 1 are continuously executed as an example.

(a) Start block data setting example

Axis 1 start [Da.11] | Da.12 | Special
Da.ll
block data Shape Start data No. | start command Parameter
1st point 1: Continue 1 0: Normal start -
2nd point 0: End 10 0: Normal start -
(b) Positioning data setting example
Axis 1 position- .
ing data No. Operation pattern
1 01: Continuous positioning contro
2 00: Positioning complete
10 11: Continuous path contro
11 11: Continuous path control
12 00: Positioning complete
(c) Start time chart
. Dwell time Dwell time
Operation pattern —
Positioning data No. —1(11) 10(11)
\2(00) \1—1‘11\’1_2@)
L i Il i t

Positioning start signal [Y10]

PLC READY signal [Y1D]

:qb

T

AD75 READY signal [X0]
Start complete signal [X1] ! i
BUSY signal [X4]
Positioning complete signal  [X7] | ﬂ ﬂ T
Error detection signal [XA] \ 3 i
' ! 1
Cd.11] Positioning start No. >< i 7000 |
Cd.31| Positioning starting point No.>< i 1 i
1st point [buffer memory address 4300] i -32767 (8001+) i ><:
2nd point [buffer memory address 4301] | 10 (000Aw) ! ><:

Fig. 10.3 Start time chart for advanced positioning control (block start)
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H Creating the program

:—--Example -----------------------------------------------
Set the start block data beforehand.
Positioning
start
command
| {PLS
Mioa  ¥1o s

AT AT

[ TO HO K1150 K7000

{70 HO K1178 K1

[sET

Y10 : Positioning start signal
X1 : Start complete signal

M104 : Positioning start command pulse

M104 H

Kl H

K1 H

Y10 H

Pulse the positioning start command.

Write the positioning data No. 7000

for block positioning.

Write the positioning start point No.

Turn ON the positioning start signal.
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Chapter 11

MANUAL CONTROL

The details and usage of manual control are explained in this chapter.

In manual control, pulse output commands are issued during a JOG operation executed
by the turning ON of the JOG START signal, or from a manual pulse generator
connected to the AD75.

Manual control using a sequence program from the PLC CPU is explained in this chapter.
Refer to the AD75 software package operating manual for an explanation of manual
control (JOG operation, manual pulse generator operation) using the AD75 software
package.

11.1 Outline of Manual CONIOl .........coocuiiiiiiiii e 11- 2
11.1.1 Two manual control Methods ..........ccoveriiiiiniiniereee e 11- 2
7N @ T o o 1= - 11T o 1S 11- 4
11.2.1 Outline of JOG OPEratiON ........ccicueeiieiiieeesieesieeseeseesne e see e sreeesraeesneee e 11- 4
11.2.2 JOG operation eXeCution ProCEAUIE .........ccevueeiieeiieriieeeseeeseeeeseeeeseeenns 11- 7
11.2.3 Setting the required parameters for JOG operation ............cccevevveriveernnenns 11- 8
11.2.4 Creating start programs for JOG operation..........cccvceevvverceesieesieeesnenens 11-10
11.2.5 JOG operation EXampPle........cceicieeiieeiiee e seese e seesre e sre e neeeennee e 11-13
11.3 Manual pulse generator OPEration .........cccccceeiieeiieeieesieeereeeseeeseeeseeeseeeseee e 11-17
11.3.1 Outline of manual pulse generator operation...........cccceveveveeerceeesieeeninnens 11-17
11.3.2 Manual pulse generator operation execution procedure............ccccceevuenne 11-21

11.3.3 Setting the required parameters for manual pulse generator operation .11- 22
11.3.4 Creating a program to enable/disable the manual pulse generator
(o] 01T =1 1T o 1SR 11- 23
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11.1 Outline of manual control

11.1.1 Two manual control methods

"Manual control" refers to control in which positioning data is not used, and a
positioning operation is carried out in response to signal input from an external source.
The two types of this "manual control" are explained below.

(1) JOG operation

)

"JOG operation" is a control method in which the machine is moved by only a
movement amount (pulses are continuously transmitted while the JOG START
signal is ON). This operation is used to move the workpiece in the direction in
which the limit switch is ON, when the operation is stopped by turning the limit
switch OFF to confirm the positioning system connection and obtain the
positioning data address (refer to section "12.6.4 Teaching function").

Movement continues while
the JOG START signal is ON.
E——

() ]

ON

JOG START signal 2FF 1 | S

Fig. 11.1 JOG operation

Manual pulse generator operation

"Manual pulse generator operation” is a control method in which positioning is
carried out in response to the No. of pulses input from a manual pulse generator
(the No. of input pulses is output). This operation is used for manual fine
adjustment, etc., when carrying out accurate positioning to obtain the positioning
address.

Movement in response
to the command pulses

Output pulses —
Ut
ADT75 M) /]

Pulse input

Manual pulse generator

Fig. 11.2 Manual pulse generator control
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Hl Manual control auxiliary functions

Refer to section "3.3.4 Combination of AD75 main functions and auxiliary
functions" for details on "auxiliary functions" that can be combined with manual
control. Also refer to "Chapter 12 CONTROL AUXILIARY FUNCTIONS" for details

on each auxiliary function.

H Carrying out manual control from peripheral devices

"JOG operation" and enabling/disabling of the "manual pulse generator operation”
can be executed from the AD75 software package test mode.

Refer to the AD75 software package operating manual for details on manual
control from the AD75 software package.

Hl Monitoring manual control

Refer to section "5.6 List of monitor data" when directly monitoring the buffer
memory using the GPP function software package.

Also refer to the AD75 software package operating manual when monitoring with
the monitor functions of the AD75 software package.

11-3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



11 MANUAL CONTROL

11.2 JOG operation

MELSEC-A

11.2.1 Outline of JOG operation

*

Important

Use the hardware stroke limit function when carrying out JOG operation near the
upper or lower limits. (Refer to section 12.4.4).

If the hardware stroke limit function is not used, the workpiece may exceed the

operating range, causing an accident.

l JOG operation

In JOG operation, the FORWARD JOG START signal (Y16, Y18, Y1A) or
REVERSE JOG START signal (Y17, Y19, Y1B) turns ON, causing pulses to be
output to the drive unit from the AD75 while the signal is ON. The workpiece is
then moved in the designated direction.

The following shows examples of JOG operation.

PLC READY signal

AD75 READY signal

Acceleration for the acceleration
time selected in

Forward run JOG start signal
[Y16, Y18, Y1A]

Reverse run JOG start signal  OFF |
[Y17, Y19, Y1B] !

BUSY signal [X4, X5, X6] OFF

When the START signal turns ON, acceleration begins in the direction designated by the
1 START signal, and continues for the acceleration time designated in [ Pr.33 | JOG
operation acceleration time selection". At this time, the BUSY signal changes from OFF to
ON.
When the workpiece being accelerated reaches the speed set in *|Cd.19 | JOG speed",
2) |the movement continues at this speed.
Constant speed operation takes place at 2) and 3).
When the START signal is turned OFF, deceleration begins from the speed set in
3) ["[Cd.19]JOG speed", and continues for the deceleration time designated in '| Pr.34 | JOG
operation deceleration time selection”.
The operation stops when the speed becomes 0. At this time, the BUSY signal changes
4)
from ON to OFF.
[Cd. 19]JOG speed

i Deceleration for the deceleration
Forward JOG run| time selected in

1) 12) 3) 4 | ‘

3 3 i | E Reverse JOG run 3

ON | | P .

vio] OFF] | | A o
[X0] ON |oFF P L
ON | A o

OFF | I L

1 R ]

ON | : : :

L B

Fig. 11.3 JOG operation
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l Precautions during operation
The following details must be understood before carrying out JOG operation.

(1) For safety, first set {Cd.19] JOG speed" to a smaller value and check the
movement. Then gradually increase the value.

(2) 1f'{Cd.19]JOG speed" exceeds the speed set in "[ Pr.32 | JOG speed limit
value", the workpiece will move at the "| Pr.32 | JOG speed limit value" and a
warning "JOG speed limit value" (warning code: 301) will occur in the AD75.

(3) The JOG operation can be continued even if a warning "JOG speed limit
value" (warning code: 301) has occurred.

(4) A JOG start signal OFF — ON immediately after the stop signal ON — OFF
(within 56.8ms) will be ignored. (The operation will not start.)

M Errors during operation

When the operation is stopped by the stroke limit (limit switch OFF), JOG
operation can be performed in the direction in which the limit switch turns ON after
an error reset. (An error will occur again if the JOG start signal in the direction in
which the limit switch turns OFF is turned ON.)

\%
JOG operation

JOG operation possible JOG operation not possible

i e
limit switch
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l JOG operation timing and processing time
The following drawing shows details of the JOG operation timing and processing

time.
ON

Forward run JOG start signal OFF—I ;

[Y16, Y18, Y1A] ! ) :

I o S —

Reverse run JOG start signal qpp_ ' i
[Y17, Y19, Y1B] ! ON ;

BUSY signal [X4, X5, X6] OFF—$—T i l
1 t1 . L 1
o~ Lo

: LA
Md. 35|Axis operation status Standing by : In JOG operation ! i ‘ Standing by
Ct3 i i

| !

1

Pulse output to an i !
|

external source (PULSE)

Positioning operation :

B

Positioning complete signal o~ """ 4
[X7, X8, X9] :

Fig. 11.4 JOG operation timing and processing times

Normal timing times Unit: ms
1 t2 t3 t4
1to 60 0to 3.5 6.51t0 10 0to 3.5

« Delays may occur in the t1 timing time due to the following factors.

1) Whether a FROM/TO command is issued during start processing.

2) The operation status of other axes.

3) Whether there is intervention from a peripheral device during start
processing.

4) Details of the positioning data to be started.
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The JOG operation is carried out by the following procedure.

Preparation

STEP 1

Refer to Chapter 5

Set the parameters

and section 11.2.3.

STEP 2 Setthe " 9|JOG speed".

(Control data setting)

Refer to section

i

11.2.4.

Create a sequence program in which the "JOG start

signal” is turned ON by a JOG operation start command.

o

STEP 3
Write the sequence program to the PLC CPU.

Refer to Chapter 6|

-

JOG operation STEP 4

start Turn ON the JOG start signal of the axis to be started.

Monitoring of the STEP 5

Monitor the JOG operation status.
JOG operation P

STEP 6

JOG operation
stop

Turn OFF the JOG operation start signal that is ON.

End of control

REMARK

* One of the following two methods can be used.

<Method 1>

Directly set (write) the parameters in the AD75 using the AD75
software package.

<Method 2>

Set (write) the parameters from the PLC CPU to the AD75 using
the sequence program (TO command).

* Using the GPP function software package, set the control data
and create a sequence program for executing the JOG operation.
(Set the control data in the AD75 buffer memory using the TO
command.)

* Write the sequence program created in STEP 1 and
STEP 2 to the PLC CPU using the GPP function
software package.

* Turn ON the JOG operation start command JOG start signal.

Axis 1 | Axis 2 | Axis 3

[Forward run JOG start signall v16 | Y18 | viA

Reverse run JOG startsignal Y17 | Y19 | Y1B

* One of the following two methods can be used.
<Method 1>

Monitor using the AD75 software package.
<Method 2>

Monitor using the GPP function software package.

* Stop the JOG operation when the JOG start signal is turned
OFF using the sequence program in STEP 2.

¢ Mechanical elements such as limit switches are considered as already installed.
e Parameter settings work in common for all control using the AD75.
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11.2.3 Setting the required parameters for JOG operation

The "Parameters” must be set to carry out JOG operation.

The following table shows the setting items of the required parameters for carrying out
JOG operation. When only JOG operation will be carried out, no parameters other than
those shown below need to be set. (Use the initial values or setting values within a
range where no error occurs for trouble-free operation.)

Setting item Setting requirement Fact(c;;;;;isneg ?eittigllgsalue
FTETFW Unit setting © 3 (pulse)
[ Pr.2 ]|No. of pulses per rotation (Ap) (Unit: pulse) © 20000
[ Pr.3 ] |Movement amount per rotation (Al) (Unit: pulse) © 20000
[ Pr.4 ]|unit magnification (Am) © 1 (1-fold)
[ Pr5 ]|Pulse output mode © 1 (CW/CCW mode)
Rotation direction setting © 0 gglrjvrvraerndt Xjar:u;uilggrgﬁf;i)by
Pr.7 | |Speed limit value (Unit: pulse/s) © 200000
" Pr.8 | |Acceleration time 0 (Unit: ms) © 1000
% W Deceleration time 0 (Unit: ms) © 1000
g rﬁrﬂf]Bbsqmedmsmn@mmpubaﬁ O 0
& IWl Stepping motor mode selection O 0 (standard mode)
Backlash compensation amount (Unit: pulse) O 0
[ Pr.13 | [Software stroke limit upper limit value (Unit: pulse) O 2147483647
Pr.14 | |Software stroke limit lower limit value (Unit: pulse) O —2147483648
Pr.15 | [Software stroke limit selection O 0 (current feed value)
Software stroke limit valid/invalid setting O 0 (invalid)
IW' Torque limit setting value (Unit: %) O 300
r5E521 Logic selection for pulse output to the drive unit © 0 (positive logic)
|T25| Size selection for acceleration/deceleration time O 0 (1 word type)

© : Setting always required.
O : Set according to requirements (Leave set to the initial value when not used.)

REMARK

¢ Parameter settings work in common for all control using the AD75. When carrying
out other control ("main positioning control”, "advanced positioning control”, "zero
point return positioning control"), the respective setting items must also be
matched and set.

» Parameters are set for each axis.

¢ Refer to "Chapter 5 DATA USED FOR POSITIONING CONTROL" for setting

details.
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Setting item Setting requirement Fact(c;;;;;isneg ?eittigllgsalue

IW Acceleration time 1 (Unit: ms) O 1000

Acceleration time 2 (Unit: ms) o) 1000

lm Acceleration time 3 (Unit: ms) O 1000

W‘ Deceleration time 1 (Unit: ms) O 1000

,Wl Deceleration time 2 (Unit: ms) O 1000

Deceleration time 3 (Unit: ms) O 1000

JOG speed limit value © 2000
g |T33| JOG operation acceleration time selection © 0 (acceleration time 0)
GE’ Pr.34 | |JOG operation deceleration time selection © 0 (deceleration time 0)
% 0 (automatic trapezoidal
o Acceleration/deceleration process selection O acceleration/deceleration

processing)

S-pattern proportion O 100

|T37| Sudden stop deceleration time O 1000

|T38| Stop group 1 sudden stop selection O 0 (deceleration stop)

Pr.39 | |Stop group 2 sudden stop selection O 0 (deceleration stop)
Pr.40 | |Stop group 3 sudden stop selection O 0 (deceleration stop)
|T43| External start function selection O 0 (positioning start)

© : Setting always required.
O : Set according to requirements (Leave set to the initial value when not used.)
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11.2.4 Creating start programs for JOG operation

A sequence program must be created to execute a JOG operation. Consider the
"required control data setting", "start conditions", "start time chart", and "device
settings" when creating the program.

The following shows an example when a JOG operation is started for axis 1. ({Cd.19]
JOG speed" is set to "20000.00mm/min" in the example shown.)

H Required control data setting

The control data shown below must be set to execute a JOG operation. The
setting is carried out with the sequence program.

L i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 [ Axis 2 | Axis 3
Set a value equal to or above the " Pr.10 | Bias 1160 | 1210 | 1260
Cd.19 | [JOG speed 2000000 (speed at start" and equal to or below the 1161 | 1211
" Pr.32 | JOG speed limit value". 1261

* Refer to section "5.7 List of control data” for details on the setting details.

B Start conditions

The following conditions must be fulfilled when starting. The required conditions
must also be assembled in the sequence program, and the sequence program
must be configured so the operation will not start if the conditions are not fulfilled.

. . Device
Signal name Signal state
Axis 1| Axis 2 | Axis 3
PLC READY signal ON |PLC CPU preparation completed Y1D
AD75 READY signal OFF |AD75 preparation completed X0
Axis stop signal OFF |Axis stop signal is OFF Y13 | Y14 | Y1C
Isr;gt]?]r;?ce Start complete signal OFF |Start complete signal is OFF X1 X2 X3
BUSY signal OFF |AD75 is not operating X4 X5 X6
Error detection signal OFF |There is no error XA XB XC
M code ON signal OFF |M code ON signal is OFF XD XE XF
Drive unit READY signal | ON [Drive unit preparation completed -
External |Stop signal OFF |Stop signal is OFF -
signal  |Upper limit (FLS) ON |Within limit range -
Lower limit (RLS) ON [Within limit range -
11-10
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B Start time chart

Forward i
JOG run |
; t

Reverse JOG run

Forward run JOG start signal [Y16]

Reverse run JOG start signal [Y17]

|

PLC READY signal [Y1D] OFF i
AD75 READY signal [X0] oN :
OFF :
ON 1 i
OFF ﬂ |
BUSY signal [x4] ': t‘.
OFF P
Error detection signal [XA] T

Fig. 11.5 JOG operation start time chart
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H Creating the program

{—-Example -—
i i
I
: *
: : No. 11 JOG operation program
i
: X2D
1 461— | {DMOVP  K2000000 D10 T} <JOG operation speed setting>
1
1
1
i {pTOP  HO K1160 D10 K1 F <JOG operation speed write>
1
1
1 X2E X0 X4
E 480) } A oY {SET 1o T} <inJOG flag ON> !
I
XoF !
1
i
Py RST o 1 <106 operati leted i
M # { peration completed> :
I
X2E Mo Y11 :
488 f { | HF (Y16 ) <Forward run JOG operation execution> :
I
X2F M9 Y16 :
492 f { | r4a 7 ) <Reverse run JOG operation execution> |
1
i |
P |
11-12

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



11 MANUAL CONTROL
MELSEC-A

11.2.5 JOG operation example

l When the "stop signal” is turned ON during JOG operation

When the "stop signal" is turned ON during JOG operation, the JOG operation will
stop by the "deceleration stop" method.

JOG start signals will be ignored while the stop signal is ON.

The operation can be started by turning the stop signal OFF, and turning the JOG

ON
PLC READY signal  [Y1D] OFFf
ON 3
AD75 READY signal  [X0] OFF
'ON

Forward run JOG start signal opp
[Y16, Y18, Y1A] :
Axis stop signal OFF |
[Y13, Y14, Y1C] : AN : :
' ON | : ! \ :
BUSY signal  [X4, X5, X6] OFF E \‘l : \L

start signal from OFF to ON again.
A JOG start signal OFF — ON
| while the stop signal is ON will be ignored.

Fig. 11.6 Operation when the stop signal is turned ON during JOG operation

POINT

The AD75 will not receive a "JOG start signal" while the "stop signal" is ON.
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Bl When both the "forward run JOG start signal" and "reverse run JOG start
signal" are turned ON simultaneously for one axis
When both the "forward run JOG start signal" and "reverse run JOG start signal”

are turned ON simultaneously for one axis, the "forward run JOG start signal” is
given priority. In this case, the "reverse run JOG start signal" is validated when the

AD75 BUSY signal is turned OFF.

Forward run JOG operation

ON

Reverse run JOG operation

[Y16, Y18, Y1A]

ON

Forward run JOG start signal OFF L
Reverse run JOG start signal OLT 3 i 3

[Y16, Y18, Y1B] i

iThe reverse run JOG|
istart signal is ignored.
-— 1y

ON

BUSY signal  [X4, X5, X6] U

Fig. 11.7 Operation when both the forward run JOG start signal and reverse run JOG start signal are

turned ON simultaneously
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B When the "JOG start signal” is turned ON again during deceleration caused
by the ON — OFF of the "JOG start signal”

When the "JOG start signal” is turned ON again during deceleration caused by the
ON — OFF of the "JOG start signal”, the JOG operation will be carried out from the
time the "JOG start signal" is turned ON.

/ / Forward JOG operation
\ i

Forward JOG start |
signal [Y16, Y18, Y1A] OFF l—T -

BUSY signal
(x4, X5, x6] QFF l—

Fig. 11.8 Operation when the JOG start signal is turned ON during deceleration

B When the "JOG start signal" is turned ON during a peripheral device test
mode

When the "JOG start signal” is turned ON during a peripheral device test mode, it
will be ignored and the JOG operation will not be carried out.

Forward run JOG
operation execution

JOG operation not  JOG operation not possible
possible because  because this is not the
the operation is rising edge of the JOG
in the test mode start signal

| |

ON

In test mode

Forward JOG start signal OFF | ' l_
[Y16, Y18, Y1A]

Fig. 11.9 Operation when the JOG start signal is turned ON during a test mode
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B When the "JOG start signal" is turned ON immediately after the stop signal
OFF (within 56.8ms)

When the "JOG start signal” is turned ON immediately after the stop signal OFF
(within 56.8ms), it will be ignored and the JOG operation will not be carried out.

Forward run JOG operation

ON

Forward run JOG start signal lOFF

[Y16, Y18, Y1A] :

ON

Axis stop signall OFF
[Y13, Y14, Y1C]

56.8ms
g

\—> A JOG start signal OFF —
ON while the stop signal is
ON will be ignored.

Fig. 11.10 Operation when the JOG start signal is turned ON immediately after the stop signal OFF
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11.3 Manual pulse generator operation

11.3.1 Outline of manual pulse generator operation

Important

Create the sequence program so that " Manual pulse generator enable flag"

is always set to "0" (disabled) when a manual pulse generator operation is not

carried out.

* Mistakenly touching the manual pulse generator when the manual pulse
generator enable flag is set to "1" (enable) can cause accidents or incorrect
positioning.

Bl Manual pulse generator operation

In manual pulse generator operations, pulses are input to the AD75 from the
manual pulse generator. This causes the same No. of input pulses to be output
from the AD75 to the servo amplifier, and the workpiece is moved in the
designated direction.

The following shows and example of manual pulse generator operation.

When the "|Cd.22 | Manual pulse generator enable flag" is set to "1", the BUSY signal

1 turns ON and the manual pulse generator operation is enabled.

The workpiece is moved corresponding to the No. of pulses input from the manual pulse

2) generator.

The workpiece movement stops when no more pulses are input from the manual pulse

3) generator.

When the "|Cd.22 | Manual pulse generator enable flag" is set to "0", the BUSY signal

4 turns OFF and the manual pulse generator operation is disabled.

Manual pulse

generator

operation stops *1 ¢
Cd 22|Manual pulse ON

|
|
|
|
|
:
|
enerator enable fla 0 ‘1‘ ‘ X0
9 g w : X
|
|
|
|
|
|
|

BUSY signal [X4, X5, Y6] off

Manual pulse I |

generator input

Positioning start complete. OFF
signal [X1, X2, X3]*

[Precautions]
*L When the input from the manual pulse generator stops, the last pulse will be output from the
AD75, delayed by the time for one control cycle (100ms).
*2 The start complete signal does not turn ON in manual pulse generator operation.

Fig. 11.11 Manual pulse generator operation
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B Restricted items

A manual pulse generator is required to carry out manual pulse generator
operation.

l Precautions during operation

The following details must be understood before carrying out manual pulse
generator operation.

(1) The speed during manual pulse generation operation is not limited by the

'[ Pr.7 | Speed limit value".

(2) If the '[Cd.22] Manual pulse enable flag" is turned ON while the AD75 is BUSY
(BUSY signal ON), a warning "Start during operation" (warning code: 100) will
occur.

(3) If a stop factor occurs during manual pulse generator operation, the operation
will stop, and the BUSY signal will turn OFF.

At this time, the "[Cd.22] Manual pulse generator enable flag" will be left ON,
but manual pulse generator operation will not be possible. To carry out manual
pulse generator operation again, measures must be carried out to eliminate
the stop factor. Once eliminated, the operation can be carried out again by
turning the '[Cd.22]| Manual pulse generator enable flag" ON — OFF — ON.

(4) Pulses will not be output if an error occurs when the manual pulse generator
operation starts.

REMARK

* One AD75 module can be connected to each manual pulse generator axis.

¢ The AD75 module can simultaneously output pulses to the axis 1 to axis 3 drive
units by one manual pulse generator.
(1-axis to 3-axis simultaneous operation is possible.)

M Errors during operation

When the operation is stopped by the stroke limit (limit switch OFF), manual pulse
generator operation can be performed in the direction in which the limit switch
turns ON after an error reset. (An error will occur again if pulse input is provided in
the direction in which the limit switch turns OFF is turned ON.)

Manual pulse

| generator operation
|

Manual pulse generator
operation possible

Manual pulse generator
operation not possible

e
limit switch
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Hl Manual pulse generator operation timing and processing time

The following drawing shows details of the manual pulse generator operation
timing and processing time.

Cd. 22|Manual pulse generator >< 1 ><0
enable flag | ‘ \

| 13 |

| { w Lt
Manual pulse generator input | | |
pulses ; k ! : :

s | I

‘ p

BUSY signal [X4,X5,X6] } [
Positioning start complete The start complete signlal does not turn ON in manual pulse generator operation.
signal [X1, X2, X3] B |
Md. 35| Axis operation status Standing by ' Infmanual pulse generator opejration >< Standing by

L2 !
-

Pulse output to an external | | ‘ ‘ ‘ ‘ ‘ ‘
source (PULSE)

Positioning operation / \

Fig. 11.12 Manual pulse generator operation timing and processing times

Normal timing times Unit : ms
1 t2 t3 t4
11to0 60 0 to 60 60 1t0 60

« Delays may occur in the t1 timing time due to the following factors.

1) Whether a FROM/TO command is issued during start processing.

2) The operation status of other axes.

3) Whether there is intervention from a peripheral device during processing
the start process.

4) Details of the positioning data to be started.
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H Position control by manual pulse generator operation
The command output during manual pulse generator operation is as follows.

[No. of command pulses] = [No. of manual pulse generator input pulse] x
[[Cd.23 | Manual pulse generator 1 pulse input magnification]

[Command speed*] = [Manual pulse generator input frequency] x
[|Cd.23 | Manual pulse generator 1 pulse input magnification]

*: When the manual pulse generator input frequency changes, the new frequency will
apply after a maximum of 180ms delay.
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11.3.2 Manual pulse generator operation execution procedure

The manual pulse generator operation is carried out by the following procedure.

Preparation

Manual pulse
generator operation
start

Monitoring of the
manual pulse
generator operation

Manual pulse
generator operation
stop

STEP 1

Refer to Chapter 5
and section 11.3.3.

STEP 2

Refer to section
1

STEP 4

1.3.4.
STEP 3

STEP S5

STEP 6

(Pt o[prad)

Set the parameters ]

Set "|Cd. 23 |Manual pulse generator 1 pulse input

magnification". (control data setting)

Create a sequence program in which the enable/disable is
set for the manual pulse generator operation.
("|Cd. 22 [Manual pulse generator enable flag" setting.)

Write the sequence program to the PLC CPU.

u

Issue a command to enable the manual pulse generator
operation, and input the signals from the manual pulse
generator.

L

Monitor the manual pulse generator operation.

—

End the input from the manual pulse generator,
and issue a command to disable the manual pulse

-

End of control

REMARK

* One of the following two methods can be used.
<Method 1>

Directly set (write) the parameters in the AD75 using the
AD75 software package.

<Method 2>
Set (write) the parameters from the PLC CPU to the AD75
using the sequence program (TO command).

* Using the GPP function software package, set the control
data and create a sequence program to enable/disable
the manual pulse generator operation. (Set the control data
in the AD75 buffer memory using the TO command.)

* Write the sequence program created in STEP 1 and
STEP 2 to the PLC CPU using the GPP function
software package.

* Write "1" in "{Cd.22 | Manual pulse generator enable
flag", and operate the manual pulse generator.

* One of the following two methods can be used.
<Method 1>
Monitor using the AD75 software package.

<Method 2>
Monitor using the GPP function software package.

* Stop operating the manual pulse generator, and write "0"
in *|Cd. 22|Manual pulse generator enable flag".

¢ Mechanical elements such as limit switches are considered as already installed.
» Parameter settings work in common for all control using the AD75.
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11.3.3 Setting the required parameters for manual pulse generator operation

The "Parameters” must be set to carry out manual pulse generator operation.

The following table shows the setting items of the required parameters for carrying out
manual pulse generator operation. When only manual pulse generator operation will
be carried out, no parameters other than those shown below need to be set. (Use the
initial values or setting values within a range where no error occurs for trouble-free

operation.)
L . . Factory-set initial value
Setting item Setting requirement (setting details)
Pr.1 [ |Unit setting © 3 (pulse)
r. 0. of pulses per rotation nit: pulse ©
Pr.2 | |No. of pulses p ion (Ap) (Unit: pulse) 20000
r. ovement amount per rotation nit: pulse ©
Pr3 ||M p ion (Al) (Unit: pulse) 20000
r. nit magnification (Am © -fo
Pr.4 | |uUni ification (A 1 (1-fold
Pr.5 | |Pulse output mode © 1 (CW/CCW mode)
. N . 0 (current value increases by
Rotation direction setting © forward run pulse output)
(2] . .
@ | [ Pr.11 | [Stepping motor mode selection O 0 (standard mode)
(O]
% Pr.12 | [Backlash compensation amount (Unit: pulse) O 0
8 Software stroke limit upper limit value (Unit: pulse) O 2147483647
Pr.14 | |Software stroke limit lower limit value (Unit: pulse) O —2147483648
Software stroke limit selection O 0 (current feed value)
Pr.16 | |Software stroke limit valid/invalid setting O 0 (invalid)
Pr.18 | |Torque limit setting value (Unit: pulse) O 300
Logic selection for pulse output to the drive unit © Axis 1a§é,3a§|22 =2,
Pr.25 | |Size selection for acceleration/deceleration time © 0 (positive logic)

© : Setting always required.
O : Set according to requirements (Leave set to the initial value when not used.)

REMARK

¢ Parameter settings work in common for all control using the AD75. When carrying
out other control ("main positioning control”, "advanced positioning control”, "zero
point return positioning control"), the respective setting items must also be
matched and set.

» Parameters are set for each axis.

¢ Refer to "Chapter 5 DATA USED FOR POSITIONING CONTROL" for setting

details.
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11.3.4 Creating a program to enable/disable the manual pulse generator operation

A sequence program must be created to execute a manual pulse generator operation.
Consider the "required control data setting", "start conditions", "start time chart", and
"device settings" when creating the program.

The following shows an example when a manual pulse generator operation is started

for axis 1.

H Required control data setting

The control data shown below must be set to execute a manual pulse generator
operation. The setting is carried out with the sequence program.

L i . . Buffer memory address
Setting item Setting Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Manual pulse Set "1: Enable manual pulse generator
Cd.22] |generator enable | 1 (o) |°Peration”. (Set'0: Disable manual pulse 1167 | 1217 | 1267

generator operation" when finished with the

flag .
manual pulse generator operation.)

Manual pulse

Set the manual pulse generator 1 pulse input 1168 | 1218 | 1268
Cd.23 %%Z?r%tgérﬁffcﬂzgn L magnification. 1169 | 1219 | 1269

* Refer to section "5.7 List of control data" for details on the setting details.

B Start conditions

The following conditions must be fulfilled when starting. The required conditions
must also be assembled in the sequence program, and the sequence program
must be configured so the operation will not start if the conditions are not fulfilled.

Signal name Signal state Device
Axis 1| Axis 2 | Axis 3
PLC READY signal ON |PLC CPU preparation completed Y1D
AD75 READY signal OFF |AD75 preparation completed X0
Axis stop signal OFF |Axis stop signal is OFF Y13 | Y14 | YiC
Isr;gt]?]r;?ce Cpgf{]'g?er;'engi;ﬂf OFF |Start complete signal is OFF X1 X2 X3
BUSY signal OFF |AD75 is not operating X4 X5 X6
Error detection signal OFF [There is no error XA XB XC
M code ON signal OFF |M code ON signal is OFF XD XE XF
Drive unit READY signal | ON [Drive unit preparation completed -
External |Stop signal OFF |Stop signal is OFF —
signal  |Upper limit (FLS) ON |Within limit range -
Lower limit (RLS) ON [Within limit range -
11-23
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B Start time chart

Forward run

Reverse run

Pulse input A phase

Pulse input B phase

Cd. 22] Manual pulse generator 0 ><1

enable flag

ON i | X

PLC READY signal [Y1D] OFF : : :
ON E | |

| oFr L

AD75 READY signal [XQ] ! ; :
Start complete signal [x1] OFF ' : !
ON ! | |

BUSY signal X4l offF ! ! !
Error detection signal [XA] OFF E i

Cd. 23| Manual pulse generator :><1

1 pulse input magnification

Fig. 11.13 Manual pulse generator operation start time chart
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:——Example

*

496

500]

531

535)

H Creating the program

*No.12 Manual pulse generator operation program
*

M10

D12

K1

K1

M

M2

K1

M1

X30
— [PLS
10 X0 X4
— it {owovp K1
{pToP  HO Ki168 D12
{ToP Ho k1167 Ki
[SET
X31
— | [PLS
112 N X4
— | { | | } {ToP HO K1167 KO
{RST
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<Manual pulse generator operation
command pulse>

<Manual pulse generator 1 pulse input
magpnification setting>

<Manual pulse generator 1 pulse input
magnification write>

<Manual pulse generator operation
enable write>

<Manual pulse generator operation flag
ON>

<Manual pulse generator operation
disable command pulse>

<Manual pulse generator operation
disable write>

<Manual pulse generator operation flag
OFF>
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Chapter 12

CONTROL AUXILIARY FUNCTIONS

The details and usage of the "auxiliary functions" added and used in combination with
the main functions are explained in this chapter.

A variety of auxiliary functions are available, including functions specifically for machine
zero point returns and generally related functions such as control compensation, etc.
More appropriate, finer control can be carried out by using these auxiliary functions.
Each auxiliary function is used together with a main function by creating matching
parameter settings and sequence programs. Read the execution procedures and
settings for each auxiliary function, and set as required.

12.1 Outline of auxiliary fuNCONS .........ccocviiiii i 12- 2
12.1.1 Outline of auxiliary fUNCLONS ........cccciviiei e 12- 2
12.2 Auxiliary functions specifically for machine zero point returns............cccccccvevveenee. 12- 4
12.2.1 Zero point return retry fFUNCLION ...........ocoiiiiiiiii e 12- 4
12.2.2  Zero point shift fuNCtON ... 12- 8
12.3 Functions for compensating the CONtrol ..ot 12-11
12.3.1 Backlash compensation fUNCLON...........ccccccereiiierie e 12-11
12.3.2 Electronic gear fUNCLON ........cccccceeiiiieiie e 12-13
12.3.3 Near pass mode fUNCON ........cccceviiii e 12-18
12.4  Functions to lImit the CONIOL............ooiiiiiiiii e 12-22
12.4.1 Speed liMit FUNCHON ........ooiii s 12-22
12.4.2 Torgue lIMit FUNCHION........ccuoiiiiiii e 12-24
12.4.3 Software stroke lImit fUNCLON..........ccovieiiiiiiie e 12- 27
12.4.4 Hardware stroke limit fUNCLON ........coovieiiiiiiini e 12- 33
12.5 Functions to change the control details ...........cccvceverei e 12- 35
12.5.1 Speed change fUNCLION .........cceiiiiiiiiie s 12- 35
12.5.2 OVerride FUNCHON .......oouiiiii e 12- 42
12.5.3 Acceleration/deceleration time change function ............ccccocceeveenieenienne 12- 45
12.5.4 Torque change fUNCHON .........cccovieieiie e 12- 48
12.6  Other fUNCHONS. ......eoiii it e 12-50
D2 0 RS (=T o I 11 o SR 12- 50
12.6.2  SKIP FUNCLION ...ttt 12-55
12.6.3 M code QUIPUL FUNCHION. ......ociiiiiiiiiiii e 12-58
12.6.4 Teaching fUNCHON..........coiiiiiii e 12- 62
12.6.5 Command in-position fFUNCLON .........ccccociieiiiirirr e 12-72
12.6.6 Stepping motor mode fUNCLON.........cccocvivie e 12-75
12.6.7 Acceleration/deceleration processing function..........ccccccceevevevieerceennnns 12-78
12.6.8 Indirectly specification fuNCLON .............ccoiiiiiiini e 12- 82
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12.1 Outline of auxiliary functions

MELSEC-A

"Auxiliary functions" are functions that compensate, limit, add functions, etc., to the
control when the main functions are executed. These auxiliary functions are executed
by parameter settings, commands from the AD75 software package, auxiliary function
sequence programs, etc.

12.1.1 Outline of auxiliary functions

The following table shows the types of auxiliary functions available.

Auxiliary function

Details

Functions
characteristic
to machine
zero point
return

Zero point return retry
function

This function retries the machine zero point return with the upper/lower limit
switches during machine zero point return. This allows machine zero point
return to be carried out even if the axis is not returned to before the near-
point dog with JOG operation, etc.

Zero point shift function

After returning to the machine zero point, this function offsets the position by
the designated distance from the machine zero point position and sets that
position as the zero point address.

Functions that
compensate
control

Backlash compensation
function

This function compensates the mechanical backlash. Feed pulses equivalent
to the set backlash amount are output each time the movement direction
changes.

Electronic gear function

By setting the movement amount per pulse, this function can freely change
the machine movement amount per commanded pulse.

When the movement amount per pulse is set, a flexible positioning system
that matches the machine system can be structured.

Near pass mode function

This function suppresses the machine vibration when the speed changes
during continuous path control in the interpolation control.

Functions that
limit control

Speed limit function

If the command speed exceeds "[_Pr.7 | Speed limit value" during control,
this function limits the commanded speed to within the ' Pr.7 | Speed limit
value" setting range.

Torque limit function «1

If the torque generated by the servomotor exceeds '[ Pr.18 | Torque limit
setting value" during control, this function limits the generated torque to
within the "| Pr.18 | Torque limit setting value" setting range.

Software stroke limit
function

If a command outside of the upper/lower limit stroke limit setting range, set in
the parameters, is issued, this function will not execute positioning for that
command.

Hardware stroke limit
function

This function carries out deceleration stop with the limit switch connected to
the AD75 external device connection connector.

Functions that
change control
details

Speed change function

This function changes the speed during positioning.

Set the changed speed in the speed change buffer memory ( New
speed value), and change the speed with the speed change request
((Cd.17 | Speed change request).

Override function

This function changes the speed within a percentage of 1 to 300% during
positioning. This is executed using *| Cd.18 | Positioning operation speed
override".

Acceleration/deceleration
time change function

This function changes the acceleration/deceleration time during speed
change.

Torque change function

This function changes the "torque limit value" during control.

L 1) carry out "torque limit", the "D/A conversion module" and a "drive unit capable of the torque limit command with an
analog voltage" must be prepared.
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Auxiliary function

Details

Step function

This function temporarily stops the operation to confirm the positioning
operation during debugging, etc.

The operation can be stopped at each "automatic deceleration" or
"positioning data".

Skip function

This function stops the positioning being executed (decelerates to a stop)
when the skip signal is input, and carries out the next positioning.

M code output function

This function issues an auxiliary work (clamp or drill stop, tool change, etc.)
according to the code No. (0 to 32767) set for each positioning data.

Teaching function

This function stores the address positioned with manual control into the
positioning address (| Da.5 | Positioning address/movement amount) having
the designated positioning data No.

Other functions

Command in-position
function

At each automatic deceleration, this function calculates the remaining
distance for the AD75 to reach the positioning stop position, and when the
value is less than the set value, sets the "command in-position flag".
When using another auxiliary work before ending the control, use this
function as a trigger for the auxiliary work.

Stepping motor mode
function

This function makes settings for using a stepping motor.

Acceleration/deceleration
process function

This function adjusts the control acceleration/deceleration.

Indirectly specification
function

This function specifies indirectly and starts the positioning data No.
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12.2 Auxiliary functions specifically for machine zero point returns

The auxiliary functions specifically for machine zero point returns include the "zero
point retry function" and "zero point shift function". Each function is executed by
parameter setting.

12.2.1 Zero point return retry function

When the workpiece goes past the zero point without stopping during positioning
control, it may not move back in the direction of the zero point although a machine zero
point return is commanded, depending on the workpiece position. This normally means
the workpiece has to be moved to a position before the near-point dog by a JOG
operation, etc., to start the machine zero point return again. However, by using the
zero point return retry function, a machine zero point return can be carried out
regardless of the workpiece position.

The details shown below explain about the "zero point return retry function".
(1) Control details
(2) Precautions during control
(3) Setting the zero point return retry function

(1) Control details
The following drawing shows the operation of the zero point return retry function.

(&) Zero point return retry operation when the workpiece is within the range
between the upper and lower limits.

2) The operation decelerates when the limit switch is detected.

4) The operation decelerates when the near-point dog turns OFF.

Zero point return direction".

1) The movement starts in the "[ Pr.46 | Zero point return direction" by a machine zero point return start.

3) After stopping due to the limit switch detection, the operation moves at the " Pr.48 | Zero point return
speed" in the opposite direction of the '| Pr.46 | Zero point return direction"”.

5) After stopping due to the near-point dog OFF, a machine zero point return is carried out in the " Pr.46 |

5) 1)

I
|
I
I
I
|
I
I
I
:
L
\ |
i 6) ! 3)
|
I
|
! I
! I
I
|
I
|
! I
! I
L
T
_ | |
9 ! ‘
| ! |
\ON j ! Limit switch OFF
I
Nearpointdog [ ]
:
Zero point signal U U

Fig. 12.1 Zero point return retry operation by limit switch detection
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(b) Zero point return retry operation when the workpiece is outside the range
between the upper and lower limits.

1) When the direction from the workpiece to the zero point is the same as the | Pr.46 | Zero point
return direction”, a normal machine zero point return is carried out.

/ R—

\Machine zero point return start i

|
: :
| | I
: : :Zero point
B —
Pr. 46| Zero point return direction| |
| |
| |
| |
| |

Lower limit switch

m Near-point dog ,:' m
Zero point signal W

Movement range

2) When the direction from the workpiece to the zero point is the opposite direction from the
" Pr.46 | Zero point return direction”, the operation carries out a deceleration stop when the near-
point dog turns OFF, and then carries out a machine zero point return in the direction set in

"| Pr.46 | Zero point return direction".

|
|
Machine zero point return start

|
|
1 1 !
1 1 ™ . :
| | Zero point :
—_—> | | .
Pr. 46| Zero point return direction '\l ! :
| N
|
|
|

Lower limit switch

m Near-point dog [:l

|

|

|

|

T

: .
| Upper limit switch
| N
|

|

|

|

|

|

Zero point signal

Movement range

Fig. 12.2 Zero point return retry operation from on limit (limit switch OFF)
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(c) Setting the dwell time for a zero point return retry
With the zero point return retry function, the dwell time can be set for
reverse run operation started at detection of the upper/lower limit switch and
for a machine zero point return executed after a stop by near-point dog OFF
when a zero point return retry is made.

"| Pr.58 | Dwell time during zero point return retry" is made valid when the
operation stops in position "A" of the following figure. (The dwell times in
positions A and B are the same values.)

Zero point return direction
- >

Stop by limit
switch detection

Machine zero point return
executed again

B Zero point

\Machine zero point

/ ‘ return start

Stop by near-point
L Reverse run operation !

dog OFF
after limit switch detection

Near-point dog :l Limit switch OFF

Zero point signal

Fig. 12.3 Setting the dwell time during a zero point return retry
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(2) Precaution during control

(@ The following table shows whether the zero point return retry function may
be executed by the '[ Pr.45 | Zero point return method".

Pr.45 | Zero point return method Execution status of zero point return retry function

Near-point dog method . Execution possible

Stopper stop method 1) . Execution may not be possible due to the stopper

Stopper stop method 2)
Stopper stop method 3)
Count method 1)

. Execution may not be possible due to the stopper

: Execution not possible

: Execution possible

OO x> 1> O

Count method 2) : Execution possible

(b) Always establish upper/lower limit switches at the upper/lower limit positions
of the machine, and connect an AD75 module. If the zero point return retry
function is used without hardware stroke limit switches, the motor will
continue rotation until a hardware stroke limit signal is detected.

(c) Always wire AD75 upper/lower limit switches even when the zero point
return function is invalidated. Control cannot be carried out with the AD75
unless the wiring is carried out.

(d) Do not carry out settings so that the drive unit power turns OFF by the
upper/lower limit switches connected to the AD75. If the drive unit power is
turned OFF, the zero point return retry cannot be carried out.

(3) Setting the zero point return retry function
To use the "zero point return retry function", set the required details in the
parameters shown in the following table, and write them to the AD75.
When the parameters are set, the zero point return retry function will be added to
the machine zero point return control. The set details are validated at the rising
edge (OFF — ON) of the PLC READY signal (Y1D). Set '{ Pr.58 | Dwell time
during zero point return retry" according to the user's requirements.

Setting item Setting Setting details Factory-set
value initial value
Zero point return Set "1: Carry out zero point return retry by limit
retry L switch". 0
Dwell time during Set the deceleration stop time during zero point
zero point return —  |return retry. 0
retry (Random value between 0 and 65535 (ms))

* Refer to section "5.2 List of parameters" for setting details.

REMARK

* Parameters are set for each axis.

* It is recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times
will increase.
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12.2.2 Zero point shift function

When a machine zero point return is carried out, the zero point is normally established
using the near-point dog, stopper, and zero point signal. However, by using the zero
point shift function, the machine can be moved a designated movement amount from
the position where the zero point signal was detected. A mechanically established zero
point can then be interpreted at that point.

The zero point shift function can be used without relation to [ Pr.45 | Zero point return
method".

The details shown below explain about the "zero point shift function".
(1) Control details
(2) Setting range for the zero point shift amount
(3) Movement speed during zero point shift
(4) Precautions during control
(5) Setting the zero point shift function

(1) Control details
The following drawing shows the operation of the zero point shift function.

Pr. 46| Zero point return direction
: —_————>
Pr. 48|Zero point return SPEeQ- - ww e e Speed selected by the "|Pr. 57
Speed designation during
zero point shift"

Machine zero point return start—, | = ceeeeeeeiil

ey Creep speed

[Pr.55|Zero point shift amount
Shift operation carried out after

the deviation counter clear and reset.

Near-point dog E
Zero point signal

Fig. 12.4 Zero point shift operation
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(2) Setting range for the zero point shift amount
Set the zero point shift amount within the range from the detected zero point
signal to the upper/lower limit switches.

Setting range of the
negative zero point

1 shift amount Setting range of the positive zero point shift amount

|

I Address decrease
: direction

|

|
|
|
|
l
7 FE N
|
|
|
|
|

|
|
Address increase :
direction I

|

Lower limit switch Upper limit switch

Zero point signal

-
[Pr. 46|zero point return direction

Fig. 12.5 Setting range for the zero point shift amount

(3) Movement speed during zero point shift
When using the zero point shift function, the movement speed during the zero
point shift is set in " Speed designation during zero point shift". The
movement speed during the zero point shift is selected from either the ' Pr.48 |
Zero point return speed" or the " Creep speed".
The following drawings show the movement speed during the zero point shift
when a machine zero point return is carried out by the near-point dog method.

(a) Zero point shift operation at the "{ Pr.48 | Zero point return speed"

[Pr. 46]zero point [Pr. 48] Zero point

return direction return speed
—_——

When the " Zero point

shift amount" is positive

. . A\J
Machine zero point s,

return start . y \ When the "[Pr. 55|Zero point

shift amount"” is negative

.
.
.
.
.
.
i
S ! ”
Ay ! ’
\ \ I S Zero point/
A ) 1 ’ !
A\S 1 ?, !
! .
. 1
1 1
.

Zero point signal —\_,7

Fig. 12.6 Zero point shift operation at the zero point return speed
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(b) Zero point shift operation at the | Pr.49 | Creep speed"

Zero point

return direction

' When the "|Pr. 5 Zero point
| Creep speed \ / shift amount"” is positive
Zero pornt

SO —. \

Machine zero point return start ! E
: ' "When the "[Pr. 55]Zero point

Zero point

Near-point dog S shift amount” is negative

Zero point signal

Fig. 12.7 Zero point shift operation at the creep speed

(4) Precautions during control
The following data are set after the zero point shift amount is complete.

e Zero point return request flag ( Status: b3)

e Zero point return complete flag ( Status: b4)
Current feed value
Machine feed value
Axis operation status
Movement amount after near-point dog ON (‘{ Pr.55 | Zero point shift
amount" is not added.)

(5) Setting the zero point shift function
To use the "zero point shift function", set the required details in the parameters
shown in the following table, and write them to the AD75.
When the parameters are set, the zero point shift function will be added to the
machine zero point return control. The set details are validated at the rising edge
(OFF — ON) of the PLC READY signal (Y1D).

Setting item Setting Setting details F‘?“?‘Ory'se‘
value initial value
ire]rgurr)]?nt shift —,  |Set the shift amount during the zero point shift. 0
Speed designation Select the speed during the zero point shift
during zero point - 0: Zero point return speed 0
shift 1 Creep speed

* Refer to "5.2 List of parameters" for setting details.

REMARK

e Parameters are set for each axis.

¢ Itis recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times
will increase.
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12.3 Functions for compensating the control

The auxiliary functions for compensating the control include the "backlash
compensation function”, "electronic gear function”, and "near pass mode function”.
Each function is executed by parameter setting or sequence program creation and

writing.

12.3.1 Backlash compensation function

The "backlash compensation function" compensates the backlash amount in the
mechanical system. When the backlash compensation amount is set, an extra amount
of pulses equivalent to the set backlash amount is output every time the movement
direction changes.

The details shown below explain about the "backlash compensation function”.
(1) Control details
(2) Precautions during control
(3) Setting the backlash compensation function

(1) Control details
The following drawing shows the operation of the backlash compensation
function.

Worm gear

Workpiece

Backlash compensation amount

Fig. 12.8 Backlash compensation amount
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(2) Precautions during control

(a) The feed pulses of the backlash compensation amount are not added to the
"IMd.29| Current feed value" or "|Md.30| Machine feed value".

(b) Always carry out a machine zero point return before starting the control
when using the backlash compensation function (when " Backlash
compensation amount" is set). The backlash in the mechanical system
cannot be correctly compensated if a machine zero point return is not
carried out.

(c) Setthe No. of pulses output in one backlash compensation (value in which
the '[ Pr.12 | Backlash compensation amount" is divided by the "movement
amount per pulse") to a value of 255 or lower. A "Setting error" will occur if a
value over 255 is set. (Depending on the connected servo, tracking may not
be possible if a large amount of pulses is output at once.)

Backlash compensation amount

<255
Movement amount per pulse

(Omit values after the decimal point.)

(3) Setting the backlash compensation function
To use the "backlash compensation function”, set the "backlash compensation
amount" in the parameter shown in the following table, and write it to the AD75.
The set details are validated at the rising edge (OFF — ON) of the PLC READY

signal (Y1D).
Setting item Setting Setting details Factory-set
value initial value
Backlash
compensation —,  |Set the backlash compensation amount. 0
amount

* Refer to section "5.2 List of parameters" for setting details.

REMARK

» Parameters are set for each axis.

¢ Itis recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times
will increase.
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12.3.2 Electronic gear function

The "electronic gear function" adjusts the position and speed commands calculated
and output according to the parameters set in the AD75 with the actual machine
movement amount.

The "electronic gear function" has the following four functions.

(A) During machine movement, the function increments in the AD75 values less
than one pulse that could not be position command output, and outputs the
incremented amount of position commands when the total incremented value
reached one pulse or more.

(B) The accumulated value not reaching one pulse is reset to zero when sizing
feed control is started. (Even if sizing feed control continues, the same
machine movement amount is always used for the control.)

(C) When the current value is changed, the accumulated value not reaching one
pulse is reset to zero.

(D) The function compensates the mechanical system error of the command
movement amount and actual movement amount by adjusting the "movement
amount per pulse".

(The "movement amount per pulse" value is defined by " No. of pulses

per rotation (Ap)”, [ Pr.3 ] Movement amount per rotation (Al)", and [ Pr.4 ]

Unit magnification (Am)".)
The AD75 automatically carries out the processing for (A), (B) and (C).

The details shown below explain about the "electronic gear function”, including the
method for compensating the error in (D) above, etc.

(1) Error compensation method

(2) Relation between the movement amount per pulse and speed

(3) Precautions during control
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(1) Error compensation method
When position control is carried out by the "movement amount per pulse"” set in
the AD75 parameters, an error sometimes occurs between the command
movement amount (L) and the actual movement amount (L").
That error is compensated in the AD75 by adjusting the values in " No. of
pulses per rotation (Ap)", " Movement amount per rotation (Al)", and

'[ Pr.4 ] Unit magnification (Am)".

(@) Definition
The "error compensation amount” used to carry out the error compensation
is defined as follows.

(b)

Error compensation amount =

Actual movement amount (L")

Designated movement amount (L)

The AD75 "movement amount per pulse" is calculated with the following
equation.
Movement amount per pulse is "A", No. of pulses per rotation is

(Ap), Movement amount per rotation is (Al), and Unit

magnification is (Am).

Al
A= —— x Am
Ap
Procedure
1) Setthe "command movement amount (L)", and carry out positioning.
(Set the "movement amount per pulse (A)" according to section "5.2
List of parameters".)
2) After positioning, measure the "actual movement amount (L")".
3) Calculate the "error compensation amount".
Error compensation amount =
4) Calculate the post-compensation '{ Pr.2 | No. of pulses per rotation

(Ap")", " Pr.3 | Movement amount per rotation (Al)", and "{ Pr.4 | Unit

magnification (Am')" from the "post-compensation movement amount
per pulse (A")".

A= A x Error compensation amount
Al L'
= X Am X
Ap
Al
T A AN
Ap

(Adjust with Am' so that Al' and Ap' do not exceed the setting range.)
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- - Calculation example

i (Conditions)

Movement amount per pulse
No. of pulses per rotation
Unit magnification

(Positioning results)

: 500 (um/rev)
: 12000 (pulse/rev)
01

Movement amount per pulse
No. of pulses per rotation
Unit magnification

Command movement amount : 100mm
Actual movement amount :101mm
(Compensation amount)
AL 5x10°  101x10° 5050 101
AP 12000  101x10° 12000 240

: 101 (um/rev)
: 240 (pulse/rev)

MELSEC-A

5)  Set the post-compensation | Pr.2 | No. of pulses per rotation (Ap’)",
'l Pr.3 | Movement amount per rotation (Al')", and '{ Pr.4 | Unit

magnification (Am’)" in the parameters, and write them to the AD75.
The set details are validated at the rising edge (OFF — ON) of the

PLC READY signal (Y1D).

magnification

Setting item Setting Setting details Pre-compensation
value value

Pr.2 No. c_)f pulses per Ap' [Setthe post-compensation value. Ap
rotation
Movement

Pr.3 | |lamount per Al' [Set the post-compensation value. Al
rotation
Unit , .

Pr.4 Am' |Set the post-compensation value. Am

* Refer to section "5.2 List of parameters" for setting details.
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(2) Relation between the movement amount per pulse and speed
The following shows the relation of the "movement amount per pulse (A)" to the
command speed and actual speed. The command speed is the speed
commanded by each control, and the actual speed is the actual feedrate.

Command speed =V (The command frequency at that time is represented by "f")
Actual speed = V' (The command frequency at that time is represented by " ' *)

Relation of the command speed and actual speed

The actual speed becomes faster than the

1) Movement amount per pulse < 1 V<V (f<f) command speed

, \ The actual speed is the same as the command
V=Vi=f) speed. P

The actual speed becomes slower than the
command speed.

2) Movement amount per pulse =1

3) Movement amount per pulse > 1 V>V (f>1)

N Actual speed V'

1)

Command speed V 2)

»

Fig. 12.9 Relation of the movement amount per pulse to the command speed and actual speed
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(3) Precautions during control
It is recommended that the "movement amount per pulse (A)" be set to a value
close to "1" for the following reasons.
“1” set in the “movement amount per pulse” indicates the minimum value of

“ Unit setting.” (In case of [mm] unit: 0.1 [um])
"Movement amount per pulse” = "1" means the minimum value of '{ Pr.1 | Unit

setting”. (0.1 [(m] when the unit setting is [mm])

(&) If the setting of the movement amount per pulse is less than 1, the
command frequency increases, and the actual speed may exceed the speed
limit value Speed limit value, JOG speed limit value),
causing the servomotor speed to be overspeed.

(b) If the setting of the movement amount per pulse is less than 1, the
mechanical system may vibrate.

(c) Setthe movement amount per pulse that will make the pulse output
frequency to the drive unit not more than 400kpps when the differential
driver is connected, or not more than 200kpps when the open collector is
connected.

If the setting of the movement amount per pulse is a value that will make the
pulse output frequency to the drive unit more than 400kpps (when the
differential driver is connected) or more than 200kpps (when the open
collector is connected), the AD75 may operate improperly.

(d) Depending on the servomotor resolution (No. of PLG pulses), the speed
may not reach the rated speed, even when the pulses are output from the
AD75 at the max. pulse output frequency. In this case, a drive unit electronic
gear function, etc., is jointly used.

(Example) No. of pulses per servomotor rotation = 16384 pulses
Rated speed = 2000r/min
AD75 differential driver = 400kpps
In this case, the speed is calculated by the following equation.

400000

16384 x 60 = 1465 (r/min) < 2000 (r/min)

REMARK

In the AD75, the general term for the functions in items (a) to (c) above is defined as
the "electronic gear function”. Refer to the user's manual for the servomotor for the
definition of the "electronic gear" on the servomotor side.
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12.3.3 Near pass mode function

When carrying out continuous path control using interpolation control, either the
"positioning address pass mode" or the "near pass mode" can be selected by setting
the " Pr.44 | Near pass mode selection for path control".

The "near pass mode" can be selected as the "near pass mode function” to suppress
the mechanical vibration occurring during speed changes when carrying out
continuous path control using interpolation control. (Mechanical vibration may occur in
continuous path control due to the dropping of the output speed during speed
changes.)

(A)

(B)

Positioning address pass mode (factory-set initial value)

The control is carried out so the machine passes the position set in "
Positioning address/movement amount" of each positioning data unit being
continuously executed.

Near pass mode

The extra movement amount occurring at the end of each positioning data unit
being continuously executed is carried over to the next positioning data unit.
By not carrying out alignment, the output speed drops are eliminated, and the
mechanical vibration occurring during speed changes can be suppressed.
Because alignment is not carried out, the operation is controlled on a path that
passes near the position set in " Positioning address/movement
amount".

The details shown below explain about the "near pass mode function”.
(1) Control details
(2) Precautions during control
(3) Setting the near pass mode function

REMARK

The "near pass mode function" is added to AD75 software version "F" and
subsequent versions.
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The following drawing shows the paths of the "positioning address pass mode"

and "near pass mode".

[Positioning address pass mode path]

Positioning address

Path of positioning data No. 4

Path of positioning data No.3

Speed dropping occurs

.

Positioning data No. 3| Positioning data No. 4

[Near pass mode path]

Positioning address

Path of positioning data No.3 Path of positioning data No.4

Speed dropping does not occur

Positioning data No. 3 | Positioning data No. 4

Fig. 12.10 Paths of the positioning address pass mode and near pass mode

12-19

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




12 CONTROL AUXILIARY FUNCTIONS
MELSEC-A

(2) Precautions during control

(&) If the movement amount designated by the positioning data is small when
the continuous path control is executed in the near pass mode, the output
speed may not reach the designated speed.

(b) If continuous path control is carried out in the near pass mode, the output
will suddenly reverse when the reference axis movement direction changes
from the positioning data No. currently being executed to the next
positioning data No.

If the sudden output reversal affects the mechanical system, carry out
control with continuous positioning control.

(When the reference axis movement direction changes in the positioning
address pass mode, the operation automatically decelerates.)

[Path during continuous path control]

Axis 2

Positioning data No.2

Positioning data No.1

Axis 1 (reference axis)

[Axis 1 output speed]

(a) Positioning address pass mode (b) Near pass mode

\Y \

Output does not suddenly reverse. " Output suddenly reverses.
Positioning data Positioning data
No. 1 No. 1
t t
\ Positioning data No.2 ) Positioning data No.2

[Axis 2 output speed]

(a) Positioning address pass mode (b) Near pass mode
\% \%
Et;.siiioning data Positioning data No.2 Eglsiiioning data | positioning data No.2
t t

Fig. 12.11 Path and output speed of various axes during continuous path control
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(c) When continuous path control of a circular interpolation is being carried out in
the near pass mode, an address in which the extra movement amount is
subtracted from the positioning address of the positioning data currently being
executed is replaced by the starting point address of the next positioning data
No.

Because of this, circular interpolation control cannot be carried out using the
increment system.
Because the starting point address will be replaced, an error "large arc error

deviation" (error code: 506) may occur.
In this case, adjust the " Pr.42 | Allowable circular interpolation error width".

Positioning data No.2
starting point address Address designated by positioning data No.1

during the near pass mode

. Positioning data No.2

Positioning data No.1 A
Path of positioning

address pass mode

Path of near pass mode

Fig. 12.12 Arc error during the near pass mode

(d) When a circle center is designated to continuously designate the circular
interpolation control by a continuous path designation in the near pass mode,
and the positioning address and starting point address of that arc are the
same address, the path will make one circle using the two data items. This is
because the 2nd data starting point address is shifted by the extra amount of
the movement amount occurring from the 1st data.

Ir——ExampIc -

[Positioning address pass mode] [Near pass mode]

Starting point address of positioning data No.1 P ath of positioning data No.2

/ Path of positioning data No.1

Path makes two circles because
the starting point addresses for
positioning data No.1 and 2 are the same.

Starting point address of
positioning data No.2

(3) Setting the near pass mode function
To use the "near path pass mode function”, set the "near pass mode" in the

parameter shown in the following table, and write it to the AD75.
The set details are validated at the rising edge (OFF — ON) of the PLC READY

signal (Y1D).
Setting item Sv%tltg;g Setting details Factory-set initial value
Near pass mode
selection for path 1 Set "1: Near pass mode". 0: Positioning address pass mode
control

* Refer to section "5.2 List of parameters" for setting details.
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12.4 Functions to limit the control
Functions to limit the control include the "speed limit function”, "torque limit function”,
"software stroke limit", and "hardware stroke limit". Each function is executed by
parameter setting or sequence program creation and writing.

12.4.1 Speed limit function

The speed limit function limits the command speed to a value within the "speed limit
value" setting range when the command speed during control exceeds the "speed limit
value".

The details shown below explain about the "speed limit function".
(1) Relation between the speed limit function and various controls
(2) Precautions during control
(3) Setting the speed limit function

(1) Relation between the speed limit function and various controls
The following table shows the relation of the "speed limit function" and various

controls.
Control type Speed limit function| Speed limit value
Zero point  [Machine zero point return control ©
return . .
control High-speed zero pint return control ©
1-axis linear control ©
2-axis linear interpolation o)
control
Position fléggliél:tergl-dlmenswn o Speed limit
control value
Main 2-axis fixed-dimension ©
positioning feed control (interpolation)
control 2-axis circular interpolation
©
control
Speed control ©
Speed/position changeover control ©
Current value change - . L
Other g Setting value invalid
control | 3uMP command -
. JOG speed
Manual JOG operation © limit value
control - ) -
Manual pulse generator operation X Setting not possible.

© : Always set

X : Setting not possible

— : Setting not required (Setting value is invalid. Use the initial values or setting values
within a range where no error occurs.)
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(2) Precautions during control
During interpolation control, speed limiting is carried out at the reference axis
side setting value.

(The speed limit will not function on the interpolation side.)

(3) Setting the speed limit function
To use the "speed limit function”, set the "speed limit value" in the parameters

shown in the following table, and write them to the AD75.
The set details are validated after they are written to the AD75.

MELSEC-A

value

limit value" shall be less than or equal to [ Pr.7 ]

Speed limit value".)

Setting item S\/?rl:r]eg Setting details ::n?t?;??/;ue;
Pr.7 | [Speed limit value — |Set the speed limit value (max. speed during control). 0
Set the speed limit value during JOG operation (max.
JOG speed limit . |speed during control). (Note that JOG speed 0

* Refer to section "5.2 List of parameters" for setting details.

REMARK

» Parameters are set for each axis.

¢ Itis recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times
will increase.
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12.4.2 Torque limit function

The "torque limit function” limits the generated torque to a value within the "torque limit
value" setting range when the torque generated in the servomotor exceeds the "torque
limit value".

The "torque limit function" protects the deceleration function, limits the power of the
operation pressing against the stopper, etc. It controls the operation so that
unnecessary force is not applied to the load and machine.

The details shown below explain about the "torque limit function".
(1) Relation between the torque limit function and various controls
(2) Control details
(3) Precautions during control
(4) Setting the torque limit function

(1) Relation between the torque limit function and various controls
The following table shows the relation of the "torque limit function" and various

controls.
Torque limit - N
Control type function Torque limit value
Zero point  [Machine zero point return control O
return i i
control High-speed zero pint return control O
1-axis linear control O
2-axis linear interpolation
control P O Torque limit setting value
Position |1-2Xis fixed-dimension * After the " Pr.49 | Creep
control feed control o speed" is reached, this value
Main 2-axis fixed-dimension becomes the ' Pr.56 | Zero
positioning feed control (interpolation) O point return torque limit value”.
control 2-axis circular interpolation o
control
Speed control O
Speed/position changeover control O
Current value change -
Other g Setting value is invalid.
control | 3uMP command -
Manual JOG operation O Pr.18 | Torque limit setting value
control Manual pulse generator operation O Pr.18 | Torque limit setting value
p g p q g
O : Set when required (Set to " — " when not used.)

. Setting not required (Setting value is invalid. Use the initial values or setting values
within a range where no error occurs.)
. Shows the torque limit value when "{Cd.30 | New torque value" is set to "0".
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(2) Control details
The following drawing shows the operation of the torque limit function.

Various operations

PLC READY signal [Y1D]

Torque limit setting value

Cd.30| New torque value

Md.45| Torque limit stored value

100% 50% !

Torque limited at the parameter
torque limit setting value (100%)

Torque limited at the parameter
torque limit setting value (50%)

0% Xow

100%

Fig. 12.13 Torque limit function operation

(3) Precautions during control

(@)

(b)
(©

When limiting the torque at the " Torque limit setting value", confirm
that '{Cd.30] New torque value” is set to "0". If this parameter is set to a
value besides "0", the {Cd.30 | New torque value" will be validated, and the
torque will be limited at that value. (Refer to section "12.5.4 Torque change
function” for details about the "new torque value".)

When limiting the torque, a D/A converter module and drive unit in which
torque limit commands by analog voltage are possible.

When the operation is stopped by torque limiting, the droop pulse will remain
in the deviation counter. If a "deviation counter clear" is carried out by
issuing an external signal at this time, positional deviation will occur when
the operation is continued. If the load torque is eliminated, operation for the
amount of droop pulses will be carried out.
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(4) Setting the torque limit function
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(8 To use the "torque limit function”, set the "torque limit value" in the
parameters shown in the following table, and write them to the AD75.
The set details are validated at the rising edge (OFF — ON) of the PLC
READY signal (Y1D).

Setting item Setting Setting details F‘?“?‘Ory'se‘
value initial value
Pr.18 Torque limit —  |Set the torque limit value as a percentage. 300
setting value
Zero point return Set the torque limit value after the "| Pr.49 | Creep
Pr.56 - — " 300
torque limit value speed" is reached. Set as a percentage.

* Refer to section "5.2 List of parameters" for setting details.

(b) The "torque limit value" set in the AD75 is set in the "|Md.45| Torque limit
stored value". The "|Md.45] Torque limit stored value" in the sequence
program is transferred to the "D/A converter module”, and the torque is

limited.
AD75
T |
PLC CPU ! Buffer memory Drive unit
Readingbya ! ' Positioning control
FROM command: gog| Storedtorque | |
! limit value !
D/A convertor module
Writing by a
TO command Torque limiting
Fig. 12.14 Limiting the torque to the drive unit
The following table shows the "|Md.45| Torque limit stored value" of the
buffer memory address.
— i . Buffer memory address
Monitor item Morlutor Storage details - - y -
value Axis 1 | Axis 2 | Axis 3
Torque limit The "torque limit value" valid at that time is
Md.45 stored value ~  |stored. ( Pr.18],[Pr.56 |, or[Cd.30]) 826 | 926 | 1026

* Refer to section "5.6 List of monitor data" for information on the setting details.

REMARK

» Parameters are set for each axis.

¢ Itis recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times
will increase.
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12.4.3 Software stroke limit function

In the "software stroke limit function" the address established by a machine zero point
return is used to set the upper and lower limits of the moveable range of the workpiece.
Movement commands issued to addresses outside that setting range will not be
executed.

In the AD75, the "current feed value" and "machine feed value" are used as the
addresses indicating the current position. However, in the "software stroke limit
function”, the address used to carry out the limit check is designated in the '{ Pr.15 |
Software stroke limit selection”. (Refer to section "9.1.4 Confirming the current value"
or details on the "current feed value" and "machine feed value".)

The upper and lower limits of the moveable range of the workpiece are set in "
Software stroke limit upper limit value"/ '{ Pr.14 | Software stroke limit lower limit value".

The details shown below explain about the "software stroke limit function".
(1) Differences in the moveable range when "current feed value" and "machine feed
value" are selected.
(2) Software stroke limit check details
(3) Relation between the software stroke limit function and various controls
(4) Precautions during software stroke limit check
(5) Setting the software stroke limit function
(6) Invalidating the software stroke limit
(7) Setting when the control unit is "degree”

(1) Differences in the moveable range when "current feed value" and
"machine feed value" are selected.
The following drawing shows the moveable range of the workpiece when the
software stroke limit function is used.

RLS Workpiece moveable range i FLS

= 5

Software stroke limit (lower limit) Software stroke limit (upper limit)

Fig. 12.15 Workpiece moveable range
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The following drawing shows the differences in the operation when "|Md.29
Current feed value" and "|Md.30| Machine feed value" are used in the moveable
range limit check.

[Conditions]
Assume the current stop position is 2000, and the upper stroke limit is set to 5000.

Moveable range

Md. 29| Current feed value 2000 5000
Md. 30| Machine feed value 2000 5000
Stop position Upper stroke limit

[Current value change]

When the current value is changed by a new current value command from 2000 to 1000, the
current value will change to 1000, but the machine feed value will stay the same at 2000.

1) When the machine feed value is set at the limit
The machine feed value of 5000 (current feed value: 4000) becomes the upper stroke limit.

Moveable range |

Md. 29| Current feed value 1000 4000 5000
Md. 30| Machine feed value 2000 5000 6000

Upper stroke limit
2) When the current feed value is set at the limit
The current feed value of 5000 (machine feed value: 6000) becomes the upper stroke limit.

Moveable range |

Md. 29| Current feed value 10'00 40'00 5000
Md. 30| Machine feed value 2000 5000 6000

Upper stroke limit

Fig. 12.16 Software stroke limits of the current feed value and machine feed value

POINT

When "machine feed value" is set in "{ Pr.15 | Software stroke limit selection”, the
moveable range becomes an absolute range referenced on the zero point. When
“"current feed value" is set, the moveable range is the relative range from the
“current feed value".
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(2)

Software stroke limit check details

MELSEC-A

Check details

Processing when
an error occurs

1

An error shall occur if the current value*! is outside the software

stroke limit range*z.

(Check "|Md.29] Current feed value" or "Md.30| Machine feed

value".)

2)

An error shall occur if the command address is outside the
software stroke limit range.
(Check ' Da.5 | Positioning address/movement amount".)

An "axis error" will
occur, and the
operation will not start.

*L Check whether the '[Md.29] Current feed value" or "[Md.30] Machine feed value" is set in
"[ Pr.15 | Software stroke limit selection”.

*2 Moveable range from the "{ Pr.13 ] Software stroke limit upper limit value" to the "{ Pr.14 |
Software stroke limit lower limit value".

(3) Relation between the software stroke limit function and various

controls
Control type Limit Processing at check
yp check 9
i Machine zero point return control - .
Zero point - P - Check not carried out.
return control |High-speed zero pint return control -
1-axis linear control ©
2-axis linear interpolation ©
control Checks 1) and 2) in the previous section (2) are carried
_axis fived-di i out.
Position |1-3is fixed-dimension feed © _
control control For speed control:  The axis decelerates to a stop when
2-axis fixed-dimension feed it exceeds the software stroke limit
control (interpolation) © range.
Main 2-axis circular interpolation o For position control: The axis comes to an immediate
ositioning control stop when it exceeds the software
P | 32 stroke limit range.
contro Speed control O
Speed/position changeover control O34
When the current value is changed, an error will not occur
even if the new address is outside the software stroke
Other |Current value change - limit range. However, an error "start outside stroke limit
control +/-" (error code: 507/508) will occur at the next operation
start.
JUMP command - Check not carried out.
JOG operation A*®  [Check 1) in the previous section (2) is carried out.
The machine will carry out a deceleration stop when the
Manual software stroke limit range is exceeded. If the address is
control Manual pulse generator operation A#5  |outside the software stroke limit range, the operation can
only be started toward the moveable range after the error
is reset.
© : Check valid
O : Check only carried out at start. (If "current feed value" is set in the '[ Pr.15 | Software stroke limit selection”, the

check will not be carried out when the Current feed value is updated.)
— . Check not carried out (check invalid).
A Valid only when "valid" is set in the "[ Pr.16 | Software stroke limit valid/invalid setting".

*3 : The value in '[Md.29] Current feed value" will differ according to the [ Pr.22 | Current feed value during speed
control" setting.

x4
*5

: When the unit is "degree", check is not carried out during speed control.
: When the unit is "degree", check is not carried out.
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(4) Precautions during software stroke limit check

(@)
(b)

(©

(d)

()

A machine zero point return must be executed beforehand for the "software
stroke limit function" to function properly.

During interpolation control, a stroke limit check is carried out for the current
values of both the reference axis and the interpolation axis. Neither axis will
start if an error occurs, even if it only occurs in one axis.

During circular interpolation control, the " Software stroke limit upper
limit value"/'] Pr.14 | Software stroke limit lower limit value” may be
exceeded.

In this case, a deceleration stop will not be carried out even if the stroke limit
is exceeded. Always install an external limit switch if there is a possibility the
stroke limit will be exceeded.

r~Example
Axis 1
Deceleration stop not carried out

Axis 1 stroke limit{------—>"---------"> -

Starting address End point address ([Da. 5])
Axis 2

\— Arc address ([Da. 6])

* The software stroke limit check is carried out for the following addresses
during circular interpolation control.

Current value/end point address ([Da. 5])/arc address ([Da. 6))

If an error is detected during continuous path control, the operation will
immediately stop after the positioning data just before the positioning data
where the error occurred has been executed.

--Example

« If the positioning address of positioning data No. 13 is outside the software stroke limit range,
the operation immediately stops after positioning data No. 12 has been executed.

Positioning data

Immediate stop at
error detection No.10
3 P11
/ ! No.11
| | P11
¥ Nol0o No.11 © No.12 No.13
: 3 i No.12
. ; | P11
: 1 1 E No.13
i i | : P11
Md. 35 |
Axis operation status Controlling position X_Error occurring No.14
| PO1

During simultaneous start, a stroke limit check is carried out for the current
values of both axes to be started. Neither axis will start if an error occurs,
even if it only occurs in one axis.
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(5) Setting the software stroke limit function
To use the "software stroke limit function”, set the required values in the
parameters shown in the following table, and write them to the AD75.

The set details are validated at the rising edge (OFF — ON) of the PLC READY

MELSEC-A

signal (Y1D).
Setting item Setting Setting details Factory-set
value initial value
Software stroke
limit upper limit —  |Set the upper limit value of the moveable range. 2147483647
value
Software stroke
limit lower limit —  |Set the lower limit value of the moveable range. —2147483648
value
Software stroke Set whether to use the "|Md.29| Current feed value" or | 0: Current feed
- limit selection - "IMd.30| Machine feed value" as the "current value". value
Software stroke Set whether the software stroke limit is validated or
limit valid/invalid |1:Valid |invalidated during manual control (JOG operation, 0: Invalid
setting manual pulse generator operation).

* Refer to section "5.2 List of parameters" for setting details.

(6)

Invalidating the software stroke limit

To invalidate the software stroke limit, set the following parameters as shown,
and write them to the AD75.

Software stroke limit
upper limit value

-

Software stroke limit
lower limit value

(For manual operation, set "0: software stroke limit invalid" in the '{ Pr.16 |
Software stroke limit valid/invalid setting".)
The set details are validated at the rising edge (OFF — ON) of the PLC READY
signal (Y1D).

When the unit is "degree”, the software stroke limit check is not performed during
speed control (including speed control in speed/position changeover control) or

during manual control, independently of the values set in

[Pr.16],

REMARK

e Parameters are set for each axis.

and

¢ Itis recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times

will increase.
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(7) Setting when the control unit is "degree”

B Current value address

The "|Md.29| Current feed value" addresses are ring addresses between 0 and
359.99999° .

359.99999° 359.99999°

L1

0° 0° 0°

Fig. 12.17 Current value address when the control unit is "degree".

B Setting the software stroke limit

The upper limit value/lower limit value of the software stroke limit is a value
between 0 and 359.99999° .

(1) Setting when the software stroke limit is to be validated.
When the software stroke limit is to be validated, set the upper limit value in a
clockwise direction from the lower limit value.

Lower limit

3150 Set in a clockwise direction

Upper limit
90°

>

Section B

(@) Setthe movement range of section A as follows.

¢ Software stroke limit lower limit value ................ 315.00000°.

¢ Software stroke limit upper limit value................ 90.00000°.
(b) Setthe movement range of section B as follows.

¢ Software stroke limit lower limit value ................ 90.00000°.

¢ Software stroke limit upper limit value................ 315.00000°.

Fig. 12.18 Software stroke limit when the control unit is "degree”
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12.4.4 Hardware stroke limit function

In the "hardware stroke limit function”, limit switches are set at the upper/lower limit of
the physical moveable range, and the control is stopped (by deceleration stop) by the
input of a signal from the limit switch. Damage to the machine can be prevented by
stopping the control before the upper/lower limit of the physical moveable range is
reached.

Hardware stroke limit switches are normally installed inside the stroke limit/stroke end
on the drive unit side, and the control is stopped before the stroke limit/stoke end on
the drive unit side is reached.

The details shown below explain about the "hardware stroke limit function”.
(1) Control details
(2) Wiring the hardware stroke limit
(3) Precautions during control
(4) When the hardware stroke limit is not used

(1) Control details
The following drawing shows the operation of the hardware stroke limit function.

Lower limit Upper limit

! AD75 control moveable range !

Mechanical stopper i w Mechanical stopper
iMovement direction Start Start Movement directioni
1 Deceleration stop at Deceleration stop at ‘

upper limit switch detection lower limit switch detection
Drive unit Lower limit switch Upper limit switch AD75 Drive unit
stroke limit stroke limit
Drive unit
\. \

Fig. 12.19 Hardware stroke limit function operation
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(2) Wiring the hardware stroke limit
When using the hardware stroke limit function, wire the terminals of the AD75
upper/lower limit stroke limit as shown in the following drawing.

AD75

FLS

RLS;

COM
24VDC

Fig. 12.20 Wiring when using the hardware stroke limit

(3) Precautions during control

(@)

(b)

(©)

If the machine is stopped outside the AD75 control range (outside the
upper/lower limit switches), or if stopped by hardware stroke limit detection,
the "zero point return control”, "main positioning control”, and "advanced
positioning control" cannot start. To carry out these types of control again,
return the workpiece to the AD75 control range by a "JOG operation" or
"manual pulse generator operation”.

If the circuit between the RLS (lower limit switch) and COM, or between the
FLS (upper limit switch) and COM is open (including when not wired), the
upper/lower limit switches will turn OFF, and control with the AD75 will not
be possible.

When the control unit is "degree” (when "degree" is set in [ Pr.1 | Unit
setting™), the manual control software stroke limit is invalidated (a stroke limit

check is not carried out).

(4) When the hardware stroke limit is not used
When not using the hardware stroke limit function, wire the terminals of the AD75
upper/lower limit stroke limit as shown in the following drawing.

AD75

FLS

RLS

com 1

Fig. 12.21 Wiring when not using the hardware stroke limit
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12.5 Functions to change the control details
Functions to change the control details include the "speed change function®, "override
function”, "acceleration/deceleration time change function" and "torque change
function”. Each function is executed by parameter setting or sequence program
creation and writing.

Both the "speed change function” or "override function" change the speed, but the
differences between the functions are shown below. Use the function that corresponds
to the application.

"Speed change function”
¢ The speed is changed at any time, only in the control being executed.
e The new speed is directly set.

"Override function”
* The speed is changed for all control to be executed. (Note that this excludes
manual pulse generator operation.)
* The new speed is set as a percent (%) of the command speed.

12.5.1 Speed change function

The speed control function is used to change the speed during control to a newly
designated speed at any time.

The new speed is directly set in the buffer memory, and the speed is changed by a
speed change command ( Speed change request) or external start signal.

The details shown below explain about the "speed change function".
(1) Control details
(2) Precautions during control
(3) Setting the speed change function from the PLC CPU
(4) Setting the speed change function using an external start signal
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(1) Control details
The following drawing shows the operation during a speed change.

Vv Speed changes to V2.
Speed changes to V3.

B, Operation during
/ \\ v2 \ positioning by V1.
| \
|

Md. 50|In speed change processing flag Do

<
[
D

Fig. 12.22 Speed change operation

(2) Precautions during control

(&) Control is carried out as follows at the speed change during continuous path

control.

1) When no speed designation (current speed) is provided in the next
positioning data:
— The next positioning data is controlled at the *[Cd.16] New speed

value".

2) When a speed designation (current speed) is provided in the next
positioning data:
— The next positioning data is controlled at its command speed

(Da.7 ).
Positioning control Next control
P1 P2

[a] When no speed designatior

; (current speed) is provided.

[b] When a speed designation
is provided.

New speed value

Designated speed in P2
Designated speed in P1

Speed change

command

Fig. 12.23 Speed change during continuous path control

(b) When changing the speed during continuous path control, the speed change
will be ignored if there is not enough distance remaining to carry out the
change.
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(c) When the speed is changed by setting | Cd.16 | New speed value" to "0", the
operation is carried out as follows.

« A deceleration stop is carried out, and the speed change 0 flag (Md.40]
Status: b10) turns ON.

(During interpolation control, the speed change 0 flag on the reference axis
side turns ON.)

« The axis stops, but "[Md.35] Axis operation status" does not change, and
the BUSY signal remains ON. (If a stop signal is input, the BUSY signal
will turn OFF, and '{Md.35] Axis operation status” will change to
"stopped".)

* |n this case, setting the | Cd.16 | New speed value" to a value besides "0"
will turn OFF the speed change 0 flag (Md.40| Status: b10), and enable
continued operation.

|

Positioning start signal 'ON

[Y10, Y11, Y12] OFE N

|ON

BUSY signal [X4,X5,X6] OFF
! I
! |

Cd. 16|New speed value 0 X 1000 |
! T
| ON |

Cd. 17|Speed change request | OFF ﬂ ﬂ }
| ! | |
| ! | |
| ! | |
l l l
| | |

Positioning operation ! : |
l ON l

Speed change 0 flag |OFF T l

[Md_4q]status: b10|

Fig. 12.24 Speed change at new speed value "0"

(d) A warning "deceleration and stop speed change" (warning code: 500)
occurs and the speed cannot be changed in the following cases.

* During deceleration by a stop command
 During automatic deceleration during positioning control

(e) A warning "speed limit value over" (warning code: 501) occurs and the
speed is controlled at the '[ Pr.7 | Speed limit value" when the value set in

'[Cd.16] New speed value” is equal to or larger than the ' Pr.7 | Speed limit

value".

(H When the speed is changed during interpolation control, the required speed
is set in the reference axis.

(@) When carrying out consecutive speed changes, be sure there is an interval
between the speed changes of 100ms or more.

(If the interval between speed changes is short, the AD75 will not be able to
track, and it may become impossible to carry out commands correctly.)
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(3) Setting the speed change function from the PLC CPU
The following shows the data settings and sequence program example for
changing the control speed of axis 1 from the PLC CPU. (In this example, the
control speed is changed to "10000.00mm/min".)

(@) Set the following data.
(Use the start time chart shown in section (2) below as a reference, and set
using the sequence program shown in section (3).)

o i . . Buffer memory address
Setting item Setting Setting details u. - Y -
value Axis 1 | Axis 2 | Axis 3
1156 | 1206 | 1256
Cd.16 | |New speed value {1000000 |Set the new speed. 1157 | 1207 | 1257
Speed change . "
Cd.17 request 1 Set "1: Change the speed". 1158 | 1208 | 1258

* Refer to section "5.7 List of control data” for details on the setting details.

(b) The following shows the speed change time chart.

\%
Dwell time
| -
| e B e t
Positioning start signal [Y10] hl i i I/’I;l
PLC READY signal [Y1D] ! Lo :
AD75 READY signal [X0] ; b |
Start complete signal [X1] K\T . | ﬂ
BUSY signal [X4] \*T b
Positioning complete signal ~ [X7] i
Error detection signal [XA] i 3 i i
Md. 50(In speed change ! i I !
processing flag | 0 >®< 0
Cd. 16| New speed value ' >< i ' 1000000
Cd. 17| Speed change request i 0 ><1>< i 0 i

Fig. 12.25 Time chart for changing the speed from the PLC CPU
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(c) Add the following sequence program to the control program, and write it to

the PLC CPU.
r--Example ---———-——————
|
: *
: * No.13 Speed change program
1
! X32
! 548— | {PLS W13 1
1
! M3
! 552— | { | [SET M4 1
! M4
! 555(— | {DMOVP  K2000 D14 1
|
i {Movp K1 D16 1
|
! {ToP HO K1156 D14 K3 1
|
i {FROM HO K1158 D17 K1 1
|
! = D17 Ko 1 {RST M14 1
1
1
1
1

<Speed change command pulse>

<Speed change command hold>

<New speed value setting>
<Speed change request setting>
<Speed change write>

<Speed change result read>

<Speed change command storage OFF>
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(4) Setting the speed change function using an external start signal
The speed can also be changed using an "external start signal”.
The following shows the data settings and sequence program example for
changing the control speed of axis 1 using an "external start signal”. (In this
example, the control speed is changed to "10000.00mm/min".)

(&) Set the following data to change the speed using an external start signal.
(Use the start time chart shown in section (2) below as a reference, and set
using the sequence program shown in section (3).)

L i . . Buffer memory address
Setting item Setting Setting details - - y -
value Axis 1 [ Axis 2 | Axis 3
External start 1 |Set"1: External speed change request". 62 212 | 362

function selection

1156 | 1206 | 1256

Cd.16||New speed value |1000000|Set the new speed. 1157 | 1207 | 1257

Cd.25 ||External start valid 1 Set "1: Validate the external start". 1171 | 1221 | 1271

* Refer to section "5.7 List of control data" for details on the setting details.

(b) The following shows the speed change time chart.

\
h Dwell time
i ~
| | N ! t
Positioning start signal [Y10] N i i]’l\
PLC READY signal [Y1D] lb / | N \ /
AD75 READY signal X0l ] L Al
Start complete signal [X1] \# | ' ﬂ
BUSY signal [X4] \ﬁ

Positioning complete signal  [X7]

Error detection signal [XA]

External start signal

Cd.25| External start valid

I
I

Pr.43 |External start function selection :>< 1 ; '
1 1

Md.50] In speed change processing plug 0 : : 0 i

T |

1 1

1 1

| |

I I

| |

T T

New speed value i >< 1000000!

Fig. 12.26 Time chart for changing the speed using an external start signal
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External start
valid signal
||

MELSEC-A

(c) Add the following sequence program to the control program, and write it to

the PLC CPU.

{ToP HO K62 K1

{TOP HO K1171 K1

12-41

K1

K1

[DTOPHO K1156 D108 K1 1+

]_

]_

[Speed change processing]
Write the new speed.

Set the external start function selection
to external speed change request.

Set the external start signal input to valid.

(AD75 starts speed change processing.)
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12.5.2 Override function

The override function changes the command speed by a designated percentage (1 to
300%) for all control to be executed.
The speed can be changed by setting the percentage (%) by which the speed is
changed in " Positioning operation speed override".

(1) Control details

(2) Precautions during control

(3) Setting the override function

(1) Control details
The following shows that operation of the override function.

1) A value changed by the override function is monitored by "{Md.31]
Feedrate".

2) 1f'{Cd.18] Positioning operation speed override" is set to 100%, the speed
will not change.

3) If'{Cd.18] Positioning operation speed override" is set a value less than
100%, control will be carried out at speed unit "1" at the time "[Md.31]
Feedrate" becomes a value of "1" or less.

4) If there is not enough remaining distance to change the speed when the
speed is changed during the position control of speed/position changeover
control, the operation will be carried out at the speed that could be changed.

5) If the speed changed by the "override function” is greater than the "
Speed limit value", a warning "speed limit value over" (warning code: 501)
will occur and the speed will be controlled at the | Pr.7 | Speed limit value”.

The "'Md.49] In speed limit flag" will turn ON.

[Da. 7] Command speed >< 50 ><
Positioning operation
speed overridevaluex 100 >< 1 >< 50 >< 150 X 100 >< 200
T
I
Feedrate 50 1 25 75 50 |75
V 1
|
1

T T

1 I

1 I

| |

1 I P

X } Not affected by the override value Not enough remaining
1 I

1 I

1 I

1 I

T T

1 1

1 1

1 1

I I

1 1

; ! during deceleration distance could be secured
| S0 operation is carried out
\ at an increased speed.

\/ \/
t

Fig. 12.27 Override function operation
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(2) Precaution during control

(& When changing the speed during continuous path control, the speed change
will be ignored if there is not enough distance remaining to carry out the
change.

(b) A warning "deceleration and stop speed change" (warning code: 500)
occurs and the speed cannot be changed in the following cases.

« During deceleration by a stop command
 During automatic deceleration during positioning control

(c) When the speed is changed during interpolation control, the required speed

is set in the reference axis.

(3) Setting the override function
The following shows the data settings and sequence program example for setting
the override value of axis 1 to "200%".

(&) Set the following data. (Use the start time chart shown in section (2) below
as a reference, and set using the sequence program shown in section (3).)

N i . . Buffer memory address
Setting item Setltmg Setting details - - Y -
value Axis 1 | Axis 2 | Axis 3
Positioning
Cd.18 | |operation speed 200 [Setthe new speed as a percentage (%). 1159 | 1209 | 1259
override

* Refer to section "5.7 List of control data” for details on the setting details.

(b) The following shows a time chart for changing the speed using the override
function.

<

valeII time

I
!

]

Jh I
—

Positioning start signal [Y10]

PLC READY signal [Y1D]
AD75 READY signal [X0]
Start complete signal [X1]

4
BUSY signal [X4] \T

Positioning complete signal [X7]

ey

| —

Error detection signal [XA] |

Cd. 18| Positioning operation : >< 200

speed override : |

Fig. 12.28 Time chart for changing the speed using the override function

12-43

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



12 CONTROL AUXILIARY FUNCTIONS
MELSEC-A

(c) Add the following sequence program to the control program, and write it to

the PLC CPU.
-—-Example --------- -t i i i i i i i i i i i i i e -
i i
Pt i
| * No.14 Override program i
P i
I 1
i X33 i
i 592— | {pLs W15 <Override command pulse> |
I 1
I 1
i Mi5 X4 ) ) i
! 56— | {} {wov K200 D18 <Override value setting> !
I 1
I 1
I . . 1
: {10 Ho Ki1se D18 Ki <Override value write> !
i i
I 1
Lo_ e
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12.5.3 Acceleration/deceleration time change function

The "acceleration/deceleration time change function" is used to change the
acceleration/deceleration time during a speed change to a random value when
carrying out the speed change indicated in section "12.5.1 Speed change function".
In a normal speed change (when the acceleration/deceleration time is not changed),
the acceleration/deceleration time previously set in the parameters ( Pr.8 || Pr.9 |,
and | Pr.26 | to | Pr.31 | values) is set in the positioning parameter data items
and [ Da.4 |, and control is carried out with that acceleration/deceleration time.
However, by setting the new acceleration/deceleration time (Cd.33][Cd.34]) in the
control data, and issuing an acceleration/deceleration time change enable command
( Acceleration/deceleration time change during speed change, enable/disable
selection) to change the speed when the acceleration/deceleration time change is
enabled, the speed will be changed with the new acceleration/deceleration time

(Cd.33],[Cd.34)).

The details shown below explain about the "acceleration/deceleration time change
function®.

(1) Control details

(2) Precautions during control

(3) Setting the acceleration/deceleration time change function

(1) Control details
The following drawing shows the operation during an acceleration/deceleration
time change.

[For an acceleration/deceleration time change disable setting]

Operation with the acceleration/deceleration

time set in[Da. 3]and[Da. 4.
Speed

change request

Acceleration/deceleration
time change during
speed change, enable/
disable selection

Disabled

[For an acceleration/deceleration time change enable setting]

\
Operation with the acceleration/deceleration

time (|Cd. 33| and [Cd. 34|) set in the buffer memory.
Cd.17|Speed

change request
.

Cd.35| Acceleration/deceleration !

time change during Disabled>:< Enabled
speed change, enable/ '

disable selection

Fig. 12.29 Operation during an acceleration/deceleration time change
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(2) Precautions during control

(@ When"0"is set in " Cd.33| New acceleration time value" and "{ Cd.34 | New

deceleration time value", the acceleration/deceleration time will not be
changed even if the speed is changed. In this case, the operation will be
controlled at the acceleration/deceleration time previously set in the
parameters.

(b) The "new acceleration/deceleration time" is valid during execution of the
positioning data for which the speed was changed. In continuous positioning
control and continuous path control, the speed is changed and control is
carried out with the previously set acceleration/deceleration time at the
changeover to the next positioning data, even if the
acceleration/deceleration time is changed to the "new
acceleration/deceleration time ((Cd.33], [Cd.34))".

(c) Even if the acceleration/deceleration time change is set to disable after the
"new acceleration/deceleration time" is validated, the positioning data for
which the "new acceleration/deceleration time" was validated will continue to
be controlled with that value. (The next positioning data will be controlled
with the previously set acceleration/deceleration time.)

P EXAMPl @ oo ooy

V Speed change

Speed change ——

Positioning start

Acceleration/deceleration time Disabled>:< Enabled >< Disabled

change during speed change,
enable/disable selection
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If the "new acceleration/deceleration time" is set to "0" and the speed is

changed after the "new acceleration/deceleration time" is validated, the
operation will be controlled with the previous "new acceleration/deceleration

time".

--Example--

Speed change

Speed change

[l q
|
I

New acceleration/deceleration!

ime (Co s [og5)

Speed change

Controlled with the acceleration/
' deceleration time in the parameter

Cd.35| Acceleration/deceleration time

change during speed change,

pisabled >  Enabled

enable/disable selection

Cd.33| New acceleration time value

Cd.34| New deceleration time value

(e) During JOG operation, the acceleration/deceleration time change function

does not function.

POINT

If the speed is changed when an acceleration/deceleration change is enabled, the
"new acceleration/deceleration time" will become the acceleration/deceleration time
of the positioning data being executed. The "new acceleration/deceleration time"
remains valid until the changeover to the next positioning data. (The automatic
deceleration processing at the completion of the positioning will also be controlled
by the "new acceleration/deceleration time".)

(3) Setting the acceleration/deceleration time change function
To use the "acceleration/deceleration time change function", write the data
shown in the following table to the AD75 using the sequence program.
The set details are validated when a speed change is executed after the details

are written to the AD75.

N i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
New acceleration . . 1184 | 1234 | 1284
Cd.33 time value N Set the new acceleration time. 1185 | 1235 | 1085
i L 1236
Cd.34 Eﬁg\?;ﬁilerat'on —  |Set the new deceleration time. ﬁg? 1237 i;g?
Acceleration/
deceleration time
change during Set "1: Acceleration/deceleration time change
Cd.35 speed change, 1 enable"”. 1188 | 1238 | 1288
enable/disable
selection

* Refer to section "5.7 List of control data" for details on the setting details.
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12.5.4 Torque change function

The "torque change function" is used to change the torque limit value during torque
limiting.

The torque limit value during torque limiting is normally the value set in the "
Torque limit setting value" that was previously set in the parameters. However, by
setting the new torque limit value in the positioning data {Cd.30 | New torque value",
and writing it to the AD75, the torque generated by the servomotor during control can
be limited with the new torque value.

(The '{Cd.30] New torque value" is validated when written to the AD75.)

The details shown below explain about the "control torque change function".
(1) Control details
(2) Precautions during control
(3) Setting the torque change function start signal

(1) Control details
The following drawing shows the torque change operation.

Various operations

ON

PLC READY signal [Y1D] OFF

Torque limit setting value100% >< :

Cd.30| New torque value 0% ' >K25% >< 0%

E Torque is limited by the torque 3 Torque is limited by the torquei
. limit setting value (50%) of the ! limit setting value (25%) of the|

50%

|
| parameters. | axis control data.
|

Md.45| Torque limit stored value 100% >< 50%

Fig. 12.30 Torque change operation

(2) Precautions during control

(&) If avalue besides "0" is set in the "|Cd.30 | New torque value", the torque
generated by the servomotor will be limited by that value. To limit the torque

with the value set in *| Pr.18 | Torque limit setting value", set the "{Cd.30

New torque value" to "0".

(b) The " New torque value" is validated when written to the AD75.

(c) If the setting value is outside the setting range, a warning "Outside torque
change value range" (warning code: 113) will occur and the torque will not
be changed.
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(3) Setting the torque change function start signal
To use the "torque change function”, write the data shown in the following table
to the AD75 using the sequence program.
The set details are validated when written to the AD75.

N i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Cd.30 |New torque value —  |Set the new torque limit value. 1176 | 1226 | 1276

* Refer to section "5.7 List of control data” for details on the setting details.
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12.6 Other functions

12.6.1 Step function

Other functions include the "step function”, "skip function”, "M code output function”,
"teaching function”, "command in-position function”, "stepping motor mode function”,
"acceleration/deceleration processing function" and "indirectly specification function".
Each function is executed by parameter setting or sequence program creation and

writing.

The "step function" is used to confirm each operation of the positioning control one by
one.

It is mainly used in debugging work for positioning control, etc.

A positioning operation in which a "step function" is used is called a "step operation".
In step operations, the timing for stopping the control can be set. (This is called the
"step mode".) Control stopped by a step operation can be continued by setting "step
continue" (to continue the control)" or restarted by setting "restart” in the "step start
information"”.

The details shown below explain about the "step function”.
(1) Relation between the step function and various controls
(2) Step mode
(3) Step start information
(4) Using the step operation
(5) Control details
(6) Precautions during control
(7) Step function settings

(1) Relation between the step function and various controls
The following table shows the relation between the "step function" and various

return control

controls.
Control type Step function Step applicability
Zero point Machine zero point return control X

- - Step operation not possible
High-speed zero pint return control

1-axis linear control

2-axis linear interpolation control

Position [1-axis fixed-dimension feed control Step operation possible

X
O
O
O
control 2-axis fixed-dimension feed control
Main (interpolation) O
E(c))rs]![trlglnmg 2-axis circular interpolation control O
Speed control X Step operation not possible
Speed/position changeover control O
Other |Current value change O Step operation possible
control  [JUMP command O
(’;/CI;Q:JOT JOG operation i Step operation not possible

Manual pulse generator operation

O : Set when required. X< : Setting not possible
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Step mode

In step operations, the timing for stopping the control can be set. This is called
the "step mode". (The "step mode" is set in the control data " Step
mode".)

The following shows the two types of "step mode" functions.

(a) Deceleration unit step
The operation stops at positioning data requiring automatic deceleration. (A
normal operation will be carried out until the positioning data requiring
automatic deceleration is found. Once found, that positioning data will be
executed, and the operation will then automatically decelerate and stop.)

(b) Data No. unit step
The operation automatically decelerates and stops for each positioning
data. (Even in continuous path control, an automatic deceleration and stop
will be forcibly carried out.)

Step start information

Control stopped by a step operation can be continued by setting "step continue"
(to continue the control) or restarted by setting "restart” in the "step start
information”. (The “step start information" is set in the control data '{Cd.28] Step
start information".)

The following table shows the results of starts using the "step start information”
during step operation.

(Warnings will only be output when the step valid flag is ON.)

Stop status in the step ||Md.35] Axis operation ||Cd.28 | Step start Step start results
operation status information P

1 step of positioning 1: Step continue The next positioning data is executed.
stopped normally Step standing by > Restart Qccsljzrasp start information invalid warning"
C_ontrol stopped by a stop Step stopped 1: Step continue A restart is carried out at the positioning
signal 2: Restart data where the control was stopped.
An error occurred, and Step error occurrin 1: Step continue A "step start information invalid warning"
the control stopped P 9 2: Restart occurs.

The following warnings will occur if the "|Md.35| Axis operation status" is not
appropriate when step start information is set.

Md.35] Axis operation status Step start results

Standing by

Stopped

Step start information invalid

Error occurring

warning

In interpolation

In JOG operation

In manual pulse generator operation

Analyzing

Waiting for special start

In zero point return

Start during operation warning

In position control

In speed control

In speed control of speed/position changeover control

In position control of speed/position changeover control
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(4) Using the step operation
The following shows the procedure for checking positioning data using the step

operation.

(@) Turn ON the step valid flag before starting the positioning data.
(Write "1" (carry out step operation) in " Step valid flag".)

(b) Set the step mode before starting the positioning data.
(Setin 1Cd.27] Step mode".)

(c) Turn ON the positioning start signal, and check that the
positioning control starts normally.

(d) The control will stop for the following reasons.

1)
2)

3)

One step of positioning stopped normally. (Go to step (f))

Control stopped by a stop signal (Take appropriate measures, go to
step (e))

An error occurred and the control stopped. (Take appropriate
measures, go to step (c))

(e) Write "2" (restart) to '|Cd.28| Step start information”, and check
that the positioning data where the control stopped operates
normally. (Go to (d)).

() Write "1" (step continue) to "|Cd.28 | Step start information”, and
check that the next positioning data where the control stopped
operates normally.

1)
2)

3)

4)

One step of positioning stopped normally. (Go to step (f))

Control stopped by a stop signal (Take appropriate measures, go to
step (e))

An error occurred and the control stopped. (Take appropriate
measures, go to step (c))

All positioning data operated normally (Go to step (g))

(g) Turn OFF the step valid flag, and quit the "step function”.
(Write "0" (do not carry out step operation) in " Step valid flag™.)
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(& The following drawing shows a step operation during a "deceleration unit

step".
i ON_ l l
[Cd. 26|Step valid flag ! [ [
| | o OF
1 ON | |
Positioning start signal OFF |\, | |
[Y10, Y11, Y12] 'oN | |
BUSY signal  [X4, X5, X6] OFFY | 1
l ON }
.y . . |
Positioning complete signal OFF ﬂ
[X7, X8, X9] Vo } |
| | |
| | |
Positioning T ! | !
T | | | t
| | |
Positioning data No. | No.10 | No.11 |
| | |
| | |
[Da. 1] Operation pattern T o1 !
AN J

No positioning data No. unit, so operation pattern
becomes one step of unit for carrying out automatic
deceleration.

Fig. 12.31 Operation during step execution by deceleration unit step

(b) The following drawing shows a step operation during a "data No. unit step".

Cd. 26| Step valid flag ON

Positioning start signal OF
[Y10, Y11, Y12]

BUSY signal [X4, X5, X6] OFF

I
|
I
|
|
|
|
|
I
|
I
|
|
Positioning complete signal  OFF |
[X7,X8,X9] |
I

|

|

|

|

|

|

|

I

|

|

|

|

I

|

|

Vv
Positioning T
T

Cd. 28| Step start information

Positioning data No.

No.10

Operation pattern

Operation pattern becomes one step of positioning data No. unit,
reaardless of continuous path control (11).

Fig. 12.32 Operation during step execution positioning data No. unit step
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(&) When step operation is carried out using interpolation control positioning
data, the step function settings are carried out for the reference axis.

(b) When the step valid flag is ON, the step operation will start from the
beginning if the positioning start signal is turned ON while '{Md.35] Axis
operation status" is "step standing by", "step stopped", or "step error
occurring”. (The step operation will be carried out from the positioning data
set in "{Cd.11 | Positioning start No.".)

(7) Step function settings
To use the "step function", write the data shown in the following table to the AD75
using the sequence program. Refer to section "(4) Using the step operation" for
the timing of the settings.
The set details are validated when written to the AD75.
Setting item Setting Setting details Buffer mempry addr.ess
value Axis 1 | Axis 2 | Axis 3
Cd.26 | |Step valid flag 1 Set "1: Carry out step operation”. 1172 | 1222 | 1272
Cd.27] |step mode - Se_t 0: D"eceleratlon unit step” or "1: Data No. 1173 | 1223 | 1273
unit step".
Step start Set "1: Step continue" or "2: Restart",
Cd.28 information — 1174 | 1224 | 1274

depending on the stop status.

* Refer to section "5.7 List of control data" for details on the setting details.
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12.6.2 Skip function

The "skip function" is used to stop (deceleration stop) the control of the positioning data
being executed at the time of the skip signal input, and execute the next positioning
data.

A skip is executed by a skip command ( Skip command) or external start signal.
The "skip function" can be used during control in which positioning data is used.

The details shown below explain about the "skip function”.
(1) Control details
(2) Precautions during control
(3) Setting the skip function from the PLC CPU
(4) Setting the skip function using an external start signal

(1) Control details
The following drawing shows the skip function operation.

ON l l
Positioning start signal OF | | |
[Y10, Y11, Y12] | | |
1ON | |
BUSYsignal [
9 (x4,x5,x6] 2FF | |
| | 0
Positioning complete signal OFF | L
[X7,X8,X9] 7y, ; T ;
Positioning Yo N \ !
f : BN i t
| Deceleration by Startofthe |
' skip signal N next positioning,
Skip signal OFF | % 1
| |
| |

Fig. 12.33 Operation when a skip signal is input during positioning control

(2) Precautions during control

(&) If the skip signal is turned ON at the last of an operation, a deceleration stop
will occur and the operation will be terminated.

(b) When a control is skipped (when the skip signal is turned ON during a
control), the positioning complete signals (X7, X8, X9) will not turn ON.

(¢) When the skip signal is turned ON during the dwell time, the remaining dwell
time will be ignored, and the next positioning data will be executed.

(d) When a control is skipped during interpolation control, the reference axis
skip signal is turned ON. When the reference axis skip signal is turned ON,
a deceleration stop will be carried out for both axes, and the next reference
axis positioning data will be executed.

(e) The M code ON signals (XD, XE, XF) will not turn ON when the M code
output is set to the AFTER mode (when "1: AFTER mode" is set in '{ Pr.19 |
M code ON signal output timing").
(In this case, the M code will not be stored in "{Md.32] Valid M code™.)
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(3) Setting the skip function from the PLC CPU
The following shows the settings and sequence program example for skipping
the control being executed in axis 1 with a command from the PLC CPU.

() Set the following data.
(The setting is carried out using the sequence program shown below in
section (2)).

MELSEC-A

N i . . Buffer memory address
Setting item Setltmg Setting details u. - Y -
value Axis 1 | Axis 2 | Axis 3
Cd.29 |Skip command 1 Set "1: Skip request". 1175 | 1225 | 1275

* Refer to section "5.7 List of control data” for details on the setting details.

(b) Add the following sequence program to the control program, and write it to
the PLC CPU.

1) When the "skip command" is input, the value "1" (skip request) set in
"1Cd.29 | Skip command" is written to the AD75 buffer memory (1175).

r

i

I

I

I

|

i X38

i 12— | {PLS
i Mo Y10 1

! 16— | I {h {SET
I

| i :

: 720— | [P Ho KI5 ki
I

I

| [FROM  HO KI5 D26
I

I

i [= D26 o] [RST
|

I

M9

W20

K1

K1

M20

3
3
3

T <Skip operation command pulse>

T <Skip operation command ON storage>

<Skip operation command write>

<Skip complete read>

<Skip operation command storage OFF>
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(4) Setting the skip function using an external start signal
The skip function can also be executed using an "external start signal"”.
The following shows the settings and sequence program example for skipping
the control being executed in axis 1 using an "external start signal".

MELSEC-A

(&) Set the following data to execute the skip function using an external start

signal.

(The setting is carried out using the sequence program shown below in
section (2)).

N i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
External start "o oL "
Pr.43 function selection 2 Set "2: Skip request". 62 212 362
Cd.25 | |External start valid 1 Set "1: Validate external start". 1171 | 1221 | 1271

* Refer to section "5.7 List of control data" for details on the setting details.

(b) Add the following sequence program to the control program, and write it to
the PLC CPU.

Skip function
selection command
||
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Skip request
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12.6.3 M code output function
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The "M code output function” is used to command auxiliary work (clamping, drill
rotation, tool replacement, etc.) related to the positioning data being executed.

When the M code ON signal (XD, XE, XF) is turned ON during positioning execution, a
No. called the M code is stored in '{Md.32] Valid M code".
These '[Md.32] Valid M code" are read from the PLC CPU, and used to command
auxiliary work. M codes can be set for each positioning data. (Set in setting item

'['Da.9 | M code" of the positioning data.)

The timing for outputting (storing) the M codes can also be set in the "M code output

function".

The details shown below explain about the "M code output function”.

(1) M code ON signal output timing
(2) M code OFF request

(3) Precautions during control

(4) Setting the M code output function
(5) Reading M codes

(1) M code ON signal output timing

The timing for outputting (storing) the M codes can be set in the "M code output
function”. (The M code is stored in "|Md.32| Valid M code" when the M code ON

signal is turned ON.)

The following shows the two types of timing for outputting M codes: the "WITH"

mode and the "AFTER" mode.

(@) WITH mode

The M code ON signal (XD, XE, XF) is turned ON at the positioning start,

and the M code is stored in "{Md.32| Valid M code".

Operation pattern

|
1ON
Positioning start signal OFFT !
[Y10, Y11, Y12] 'ON
|
BUSY signal [X4,X5,X6] OFF T
|

M code ON signal [XD,XE,XF] OFF

A
|
Cd. 14| M code OFF request 0@0

=
EOZK-

Md. 32| Valid M code Xm1*

Positioning T

N

Dwell time

01

* ml and m2 indicate set M codes.

N

00

Fig. 12.34 M code ON/OFF timing (WITH mode)
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(b) AFTER mode
The M code ON signal (XD, XE, XF) is turned ON at the positioning
completion, and the M code is stored in "|Md.32| Valid M code".

\ON | | |
| | | |
Positioning start signal ord | | | !
[Y10, Y11, Y12] 1ON L ‘
| | | |
BUSY signal [X4,X5,X6] opf | | !
| | | |
| ON |
M code ON signal  [XD,XE,XF] orf | f
1 | \ 1
M code OFF request 0| L XiXo }
| | | |
| | | |
Valid M code 1 Xm1* | Xm2”
1 L 1
| | | |
\% I I I |
| | | |
Positioning T ! ! ! !
T f d f t t
| | | |
Operation pattern | o1 | | 00 |
| | | |

*m1 and m2 indicate set M codes.

Fig. 12.35 M code ON/OFF timing (AFTER mode)

(2) M code OFF request
When the M code ON signal (XD, XE, XF) is ON, it must be turned OFF by the
sequence program.
To turn OFF the M code ON signal, set "1" (turn OFF the M code signal) in

"Cd.14 |M code OFF request".

N i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | Axis 2 | Axis 3
Cd.14 r'\g;lj’g; OFF 1 |Set"1: Turn OFF the M code ON signal”. 1153 | 1203 | 1253

* Refer to section "5.7 List of control data" for details on the setting details.

The next positioning data will be processed as follows if the M code ON signal is
not turned OFF. (The processing differs according to the " Operation
pattern™.)

Da.1 | Operation pattern Processing

00

Independent positioning control

(Positioning complete) The next positioning data will not be executed until the M code ON

01

- —— signal is turned OFF.
Continuous positioning control

11

The next positioning data will be executed, but a warning "M code

Continuous path control ON signal ON start" (warning code: 503) will occur.
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| | | |
| ON | | |
Positioning start signal == [ [
[Y10, Y11, Y12] OFF] ' ON L L
X | ! ! |
BUSY signal [X4,X5,X6] OFF : : L
| | | |
| ON | | |
M code ON signal  [XD,XE,XF] OFF § P 1
1 o \ 1
Cd. 14{M code OFF request o 0 | ! 0 !
| | | |
| | | |
Md. 32| Valid M code Xm1 Xm3 |
i e |
| | | |
Vo | | |
| | | m————— |
l | — l
| | | |
Positioning ! ! ! !
T t t t
| | | |
| | | |
Operation pattern | 11 11 00 |
*:ml and m3 indicate set M codes. L Warning occurs at this timing.

Fig. 12.36 Warning due to an M code ON signal during continuous path control

POINT

If the M code output function is not required, set a "0" in setting item '{ Da.9 |M
code" of the positioning data.

(3) Precautions during control

(&) During interpolation control, the reference axis M code ON signal is turned
ON.

(b) The M code ON signal will not turn ON if "0" is set in '[ Da.9 | M code". (The
M code will not be output, and the previously output value will be held in

"IMd.32| Valid M code".)

(c) Ifthe M code ON signal is ON at the positioning start, an error "M code ON
signal ON start" (error code: 536) will occur, and the positioning will not start.

(e) Ifthe PLC READY signal (Y1D) is turned OFF, the M code ON signal will
turn OFF and "0" will be stored in "|Md.32] Valid M code".

(f) If the positioning operation time is short during continuous path control, there
will not be enough time to turn OFF the M code ON signal, and a warning
may occur. In this case, set a "0" in the '{ Da.9 | M code" of that section's
positioning data.

() Inthe AFTER mode during speed control, the M code is not output and the
M code ON signal does not turn ON.
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(4) Setting the M code output function
The following shows the settings to use the "M code output function".

MELSEC-A

(a) Setthe M code No. in the positioning data '{ Da.9 | M code".

(b) Set the timing to output the M code ON signal (XD, XE, XF).

Set the required value in the following parameter, and write it to the AD75.

The set details are validated at the rising edge (OFF — ON) of the PLC READY

output timing

1: AFTER mode

signal (Y1D).
L i . . Buffer memory address
Setting item Setting Setting details u. - y -
value Axis 1 | Axis 2 | Axis 3
. Set the timing to output the M code ON signal.
Mcode ONsignal | 0: WITH mode 25 | 175 | 325

* Refer to section "5.2 List of parameters" for setting details.

(5) Reading M codes
"M codes" are stored in the following buffer memory when the M code ON signal

positioning data is stored.

turns ON.
L i . Buffer memory address
Monitor item Morlutor Storage details - - Y -
value Axis 1 | Axis 2 | Axis 3
Md.32] |Valid M code _, |The Mcode No. ((Da.9 ] M code) setin the 806 | 906 | 1006

* Refer to section "5.6 List of monitor data" for information on the storage details.

r

The following shows a sequence program example for reading the '{Md.32] Valid
M code" to the PLC CPU data register (D110). (The read value is used to
command the auxiliary work.)
Read M codes not as "rising edge commands", but as "ON execution
commands".

--Example-

M code ON signal

r
L FROM  HO

K806

D110

AMIi» ON execution command
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12.6.4 Teaching function

The "teaching function” is used to set addresses aligned using the manual control
(JOG operation, manual pulse generator operation) in the positioning data addresses

( Positioning address/movement amount, Arc address).

The details shown below explain about the “teaching function".
(1) Control details
(2) Precautions during control
(3) Data used in teaching
(4) Teaching procedure

(1) Control details

(@) Teaching timing
Teaching is executed using the sequence program when the BUSY signal
(X4, X5, X6) is OFF. (During manual control, teaching can be carried out as
long as the axis is not BUSY, even when an error or warning has occurred.)

(b) Addresses for which teaching is possible
The addresses for which teaching is possible are '{Md.29] Current feed
value" having the zero point as a reference. The settings of the "movement
amount" used in increment system positioning cannot be used. In the
teaching function, these "current feed values" are set in the "
Positioning address/movement amount” or | Da.6 | Arc address".

Positioning data

Positions aligned by manual ' '
control ! '

Positioning address/movement
amount

"Current feed value" A —

"Current feed value" B N Arc address

(c) Teaching target axis ([ Cd.4 | Target axis)
Teaching can be executed for the "designated axis only" or the "2 axes
carrying out interpolation control". When teaching is executed for the "2
axes carrying out interpolation control”, the "current feed value" is set for
both the reference axis and the interpolation axis.
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(2) Precautions during control

(&) Before teaching, a "machine zero point return" must be carried out to
establish the zero point. (When a current value change function, etc., is
carried out, " Current feed value" may not show absolute addresses
having the zero point as a reference.)

(b) Teaching cannot be carried out for positions to which movement cannot be
executed by manual control (positions to which the workpiece cannot
physically move). (During center point designation circular interpolation
control, etc., teaching of " Da.6 | Arc address" cannot be carried out if the
center point of the arc is not within the moveable range of the workpiece.)

(c) Writing to the flash ROM can be executed up to 100,000 times.

Writing to the flash ROM will become impossible after 100,000 times.

(3) Data used in teaching
The following control data is used in teaching.

N i . . Buffer memory address
Setting item Setltmg Setting details - - Y -
value Axis 1 | Axis 2 | Axis 3
Set the writing destination axis.
1: Axis 1
2: Axis 2
Target axis = 3: Axis 3 1103
4: Interpolation of axis 1 and axis 2
5: Interpolation of axis 2 and axis 3
6: Interpolation of axis 3 and axis 1
Positioning data Set the "positioning data No."(1 to 600) of the
No. 7 |writing destination. 1104
Set the address to which the "current feed
value" will be written.
Write pattern — 5: Write to the "{_Da.5 | Positioning 1105
address/movement amount"
6: Write to the " Da.6 | Arc address".
?ezii/;\tmte 2 |Request writing to the positioning data. 1106
Flash ROM write Write the set details to the flash ROM (backup
Cd.9 request L the changed data). 1138

* Refer to section "5.7 List of control data" for details on the setting details.
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(4) Teaching procedure
The following shows the procedure for a teaching operation.

(& When teaching to the " Positioning address/movement amount"

(s )

A

y

Carry out a machine zero point return.

-
>

A

A

using a manual opel

Move the workpiece to the target position

ration.

A

A

Set the target axis.

Y

Set the positioning data No. for
which the teaching will be carried out.

Y

Select "Set the

value to " Positioning
address/movement amount™
in the write pattern.

current feed

Y

‘ Carry out a w

riting request.

Y

‘ Confirm the compl

etion of the writing.

End teaching?

Turn OFF the
signal [Y1D].

PLC READY

A

Carry out a writing request to
the flash ROM.

A

‘ Confirm the comp

letion of the writing.

A 4

G

eeeeeeee Using a JOG operation or manual pulse generator.

eeeeeeee Setthe target axis in the buffer memory address [1103].

e eeee0eee Setthe positioning data No. in the buffer memory address [1104].

eeseeess Set500w in the buffer memory address [1105].

eeeeseee Set2in buffer memory address [1106]

e e e e Confirm that the buffer memory address [1106] has become 0.

eesesess Setlinthe buffer memory address [1138].

e e s eeeee Confirm that the buffer memory address [1138] has become 0.
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(b) When teaching to the '[ Da.6 | Arc address”, then teaching to the '{ Da.5 |

Positioning address/movement amount"

s )

Y

‘ Carry out a machine zero point return.

-
>

A 4

Move the workpiece to the circular

interpolation auxiliary pointusinga || s e e sesse Using a JOG operation or manual pulse generator.
manual operation.

v
Set the target axis.

e oo o000 Set the target axis in the buffer memory address [1103].

A 4

Set the positioning data No. for . .
which the teaching will be carried out. e e e eeee Setthe positioning data No. in the buffer memory address [1104].

\ 4
Select "Set the current feed value to the

arc auxiliary point ([Da.6|Arc address)* | ® ¢ e e e e Set 60FH in the buffer memory address [1105].

in the write pattern.

A 4

‘ Carry out a writing request. | ¢« e+ e+« Set 2 in buffer memory address [1106]

Y

Confirm the completion of the writing| « s e « e« « » Confirm that the buffer memory address [1106] has become 0.

A 4

Move the workpiece to the circular|
interpolation end point position eeeeeeee Using a JOG operation or manual pulse generator.
using a manual operation.

A

Select "Set the current feed

value to the end point ([Da.5|
Positioning address/movement] s« e+ ¢« Set 50F+ in the buffer memory address [1105].
amount)" in the write pattern.

h 4
‘ Carry out a writing request.

l

@ ®

eeeeeeeeSet2in buffer memory address [1106]
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) O,

Confirm the completion of the writing. |  « « « « ¢ « « Confirm that the buffer memory address [1106] has become 0.

End teaching?

eeeseeeeeSet]inthe buffer memory address [1138].

Turn OFF the PLC READY
signal [Y1D].

Y

Carry outawriting requestto | ... Confirm that the buffer memory address [1138] has become 0.

the flash ROM.

Y

Confirm the completion of the writing.

D
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(5) Teaching program example
The following shows a sequence program example for setting (writing) the
positioning data obtained with the teaching function to the AD75.

() Setting conditions
¢ When setting the current feed value as the positioning address/arc
auxiliary point, write it when the BUSY signal is OFF.

(b) Program example 1
* The following example shows a program in which the " Current
feed value" is written to the "positioning address" of the axis 1 positioning
data No. 1, and the positioning data stored in D40 to D45 is written to the
other positioning data.

AD75 buffer memory

800
Address
(Address) Md. 29|Current feed value
801
PLC CPU data register to to
D27 1| (Axis 1) 1103 Target axis
D28 1| (Data No. 1) 1104 Positioning data No.
D29 (Current feed value is the address) 1105
) Write pattern
1280 (0500)| (Also write data other than the address
D30 2 | (Writing request) 1106 (Read/write request)
1107 (Open)
(Control method: axis 1 linear ABS)
D40 272(0110w) (Deceleration time: Use No. 0) 1108 Positioning identifier
(Acceleration time: Use No. 1)
(Operation pattern: Positioning complete)
D41 10| (M code No.) 1109 M code
Positioning data D42 1000| (ms) 1110 Dwell time
(1 positioning - | o
amount) D43 0 1111 (Open)
D44
100000| (pulse/s) 1112 Command speed
D45 1113
0| (Address) 1114 I
— Positioning address
1115
0| (Not used) 1116
Arc data
1117
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1) Move the workpiece to the target position using a JOG operation (or a
manual pulse generator operation).

r—-Example--

\7rget position

Forward run JOG start signal  [Y16]

PLC READY signal [Y1D]

|

AD75 READY signal  [X0]

L

BUSY signal [x4]

Error detection signal ~ [XAl

Current feed value ni >< nx >< n2
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2) Carry out the teaching operation with the following program.

r—-Example - ——=—— = o

* No.19 Teaching program
*

« Positioning to the target position with manual operation.
« Store the data other than the positioning data interface address

I
I
I
I
I
I
I
i
: in D40 to D45.
I
I
I
I
i
I
! X39
Lo s | [PLs
I
! w21 X4
P | £ [SET
I
! W22
R ) S TP Ho Kitos 4o
i
I
i Thove K
[WovP ki
[WOVP  H500
[HovP K2
[rp  Ho Kitos D27
[FROH  HO K106 D3t
= D31 (ORI [RST
I

W21

W22

Ké

D27

D28

D29

D30

K4

K1

M22

<Teaching command pulse>
<Teaching command hold>
<Positioning data write>

<Axis 1 setting>

<Positioning data No.1 setting>
<Teaching data setting>
<Write request setting>
<Teaching data write>
<Teaching result read>

<Teaching command storage OFF>

POINT |

for the positioning data interface.

(1) Use the address 1103 to 1137 areas in the system control data area as the buffer memory

(2) Confirm the teaching function and teaching procedure before setting the positioning data.

(3) The positioning addresses that are written are absolute address (ABS) values.

(4) If the positioning operation is correctly completed with the written positioning data, it is
recommended that the positioning data be registered in the AD75 flash ROM.
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(c) Program example 2

* The following example shows a program in which the "|Md.29| Current

MELSEC-A

feed value" is written to the "positioning address" and "arc address" of the

circular interpolation control positioning data No. 2 of axis 1 and axis 2.

AD75 buffer memory

Address 800
801 Md. 29| Current feed value (axis1)
PLC CPU data register 900
Md. 29| Current feed value (axis2)
D111 4| (Interpolation with axis 1 and axis 2) 901
D112 2 | (Data No. 2)
1551(060FH) | (when the arc auxiliary 1103 Target axis
D113 / point s set.) 1104 Positioning data No.
1295(050F+) | (When the positioning address is set.)
D114 2 | (Writing request) 1105 Write pattern
1106 Cd.7| Read/write request
1) Move the workpiece to the target position using a JOG operation (or a
manual pulse generator operation).
r—---Example
\

Forward run JOG start signal[Y16]
PLC READY signal [Y1D] lb
AD75 READY signal [X0]

BUSY signal
Error detection signal [XA]

(The following drawing is
for the 1st axis only.)

Arc auxiliary point

End position

\l (Positioning address)

t

|

v

-

[x4]

Md.29| Current feed value ni >< nx

0

ny n3

__><_______<_ IR | DR
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2) Carry out the teaching operation with the following program.

--Example-----======-===-mm oo

Teaching program

« Set the positioning data other than the positioning address and circle
data of data No. 2.

Aok A kR R % % %

« Position the workpiece to the auxiliary point of the circular interpolation
using a manual operation.

« Store the data for the positioning data interface in D111 to D114.
(Write pattern: 060FH)

r
1
1
1
I
I
1
1
1
I
I
1
1
1
I
I
1
1
1
I
I
1
1
1
I
I
1
1

X40
o— | [PLS
M105 X4
44— | f [TOP HO K1103 D111
[SET
M106
16— | [FROM HO K1106 D115
L: D115 KO 1 [RST
: « Position the workpiece to the end (positioning address) of the circular
. interpolation using a manual operation.
* « Store the data for the positioning data interface in D111 to D114.
* (Write pattern: 050F+)
X41
32— | [PLS
M107 X4
36— | £ [TOP HO K1103 D111
[SET
M108
48— | [FROM HO K1106 D116
L:: D116 KO 1 [RST
1
1
I
I
1
1
1
| oo .
X4 : BUSY signal
X40, X41 : Teaching 1, 2 command

M105, M107 : Teaching command 1, 2 pulse
M106, M108 : Teaching command 1, 2 storage
D111 to D114 : Positioning data interface

D115, D116 : Teaching results

M105

K4

M106

K1

M106

M107

K4

M108

K1

M108

I I = N = R = E—

[ I S N = RN = R—

<Teaching command 1 pulse>
<Interface data setting>

<Teaching command 1 hold>
<Teaching result (auxiliary point) read>

<Teaching command 1 storage OFF>

<Teaching command 2 pulse>
<Interface data setting>

<Teaching command 2 hold>

<Teaching result (end point) read>

<Teaching command 2 storage OFF>

POINT |

for the positioning data interface.

(1) Use the address 1103 to 1137 areas in the system control data area as the buffer memory

(2) Confirm the teaching function and teaching procedure before setting the positioning data.

(3) The positioning addresses that are written are absolute address (ABS) values.

(4) If the positioning operation is correctly completed with the written positioning data, it is
recommended that the positioning data be registered in the AD75 flash ROM.
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12.6.5 Command in-position function

The "command in-position function" checks the remaining distance to the stop position
during the automatic deceleration of positioning control, and set a flag. This flag is
called the "command in-position flag". The command in-position flag is used as a front-
loading signal indicating beforehand the completion of the position control.

The details shown below explain about the "command in-position function”.
(1) Control details
(2) Precautions during control
(3) Setting the command in-position function
(4) Confirming the command in-position flag

(1) Control details
The following shows control details of the command in-position function.

(& When the remaining distance to the stop position during the automatic
deceleration of positioning control becomes equal to or less than the value
setin " Pr.17 | Command in-position width", "1" is stored in the command in-

position flag (Md.40| Status: b2).

(Command in-position width check)
Remaining distance < " Command in-position width" setting value

Positioning ™
ON; ON
Command in-position flag lOFF

[[Md.40| Status : b2] |
T—Command in-position

width setting value

Fig. 12.37 Command in-position operation

(b) A command in-position width check is carried out every 56.8ms.
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(2) Precautions during control

(& A command in-position width check will not be carried out in the following
cases.
« During deceleration by a stop command or sudden stop command.
« During speed control, or during the speed control of speed/position
changeover control.

Command in-position
N width setting value ~ Speed to position changeover
Speed/position ) -
Positioning changeover Command in-position
control start control start width setting value
T T T t
‘ | I I |
| I I |
Command in-position flag {ON | \ON
I
[[Md. 40|Status: b2] OFF T OFF ! T
I I
Execution of the command in-position width check ' ' Execution of the command in-position
width check

Fig. 12.38 Command in-position width check

(b) The command in-position flag will be turned OFF in the following cases.

("0" will be stored in "|Md.40| Status: b2".)

* At the positioning control start

* At the speed control start

* At the zero point return control start

* At the JOG operation start

* When the manual pulse generator operation is enabled.

(c) The " Pr.17 | Command in-position width" and command in-position flag
(IMd.40| Status: b2) of the reference axis are used during interpolation
control.
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(3) Setting the command in-position function
To use the "command in-position function", set the required value in the
parameter shown in the following table, and write it to the AD75.
The set details are validated at the rising edge (OFF — ON) of the PLC READY

signal (Y1D).
Setting item Setting Setting details F‘?“?‘Ofy'se‘
value initial value

Turn ON the command in-position flag, and set the

ggggﬁrxé?h —»  |remaining distance to the stop position of the position 100
control.

* Refer to secion "5.2 List of parameters" for setting details.

(4) Confirming the command in-position flag
The "command in-position flag" is stored in the following buffer memory.

o i . Buffer memory address
Monitor item Morlutor Storage details - - Y -
value Axis 1 | Axis 2 | Axis 3
The command in-position flag is stored in the
Md.40| |Status — "h2" position. 817 917 1017

* Refer to section "5.6 List of monitor data" for information on the storage details.

REMARK

* Parameters are set for each axis.

¢ Itis recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times
will increase.
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12.6.6 Stepping motor mode function

The "stepping motor mode function" is used to carry out the settings when controlling a
stepping motor with the AD75. By setting the "stepping motor mode function”, "step out
prevention during acceleration/deceleration”, "reduction of mechanical vibration due to
decreases in frequency fluctuations”, etc., will be carried out, and control of the

stepping motor with the AD75 will be enabled.

The details shown below explain about the "stepping motor mode function”.
(1) Precautions during control
(2) Setting the stepping motor mode function

(1) Precautions during control
Control the axis set to the stepping motor control mode within the following
restrictions.

(a) Restrictions on position command range and speed command
range
In the stepping motor mode, the position command range and speed
command range are 1/16 of those in standard motors.
When using the stepping motor mode, carry out control within the setting
range of the mode.

(b) Circular interpolation control use is not possible
Circular interpolation cannot be designated in the stepping motor mode.
(Circular interpolation control is also not possible when using a servomotor
in the stepping motor mode.)
An error "control method setting error” (error code: 524) will occur if circular
interpolation is started when the stepping motor mode is set.

(c) S-pattern acceleration/deceleration use is not possible
"S-pattern acceleration/deceleration" cannot be carried out in the stepping
motor mode. Step out may occur if this is used.

(d) Restrictions on linear interpolation control
Use the linear interpolation control with both axes set to the standard mode
or the stepping motor mode.
Control at the command speed is not possible when the stepping motor
mode and the standard mode are used in combination in linear interpolation
control.
When carrying out linear interpolation control of a stepping motor and
servomotor, set both axes to the stepping motor mode.
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Restrictions during continuous path control

« Continuous path control can only be used in the control of 1 axis at a
time.
Continuous path control cannot be used in 2-axis interpolation control.
Positioning deviation may occur if continuous path control is used in 2-
axis interpolation control.

 Continuous path control can only be used in control in the same direction.
The positioning will deviate if continuous path control is used in control in
which the direction reverses.
Use continuous positioning control when carrying out control in which the
direction reverses in the stepping motor mode.

() Restrictions on INC commands

()

(h)

Do not use an INC command to carry out positioning in the reverse
direction after a JOG operation stop or positioning stop.

If an INC command is used to carry out positioning in the reverse direction
after a JOG operation stop or positioning stop, the workpiece will be
positioned to a position 1 pulse more than the command pulses.

Restrictions on electronic gears

Vibration may occur if the "movement amount per pulse" value is small in
the stepping motor mode.

The use of a 1/1 ratio "movement amount per pulse” value is
recommended.

Standard motor and stepping motor mode changeover control
iS not possible

The position command range and speed command range differ between
the stepping motor mode and standard mode.

Because of this, it is not possible to use the stepping motor mode and
standard mode by changing over between them.

Normal control cannot be carried out when using the stepping motor mode
and standard mode after changing over between them.

() Restrictions on speed

When the stepping motor mode is used, the operation may be controlled at
a low speed of 10 pulses/second in respect to the set positioning speed.
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To use the "stepping motor mode function”, set the required values in the
parameters shown in the following table, and write them to the AD75.
The set details are validated at the rising edge (OFF — ON) of the PLC READY

signal (Y1D).
N Setting . . Factory-set
Setting item value Setting details initial value
th':rS{ speed at —  |Set the minimum speed during start. 0
atggglgglerzggor: 1  |Set"1: stepping motor mode". 0

* Refer to section "5.2 List of parameters" for setting details.

REMARK

» Parameters are set for each axis.

¢ Itis recommended that the parameters be set whenever possible with the AD75
software package. Execution by sequence program uses many sequence
programs and devices. The execution becomes complicated, and the scan times

will increase.
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12.6.7 Acceleration/deceleration processing function

The "acceleration/deceleration processing function" adjusts the
acceleration/deceleration when each control is executed.

Adjusting the acceleration/deceleration processing to match the control enables more
precise control to be carried out.

There are three acceleration/deceleration adjustment items that can be set:

"Acceleration/deceleration time size selection”, "acceleration/deceleration time 0 to 3",
and "acceleration/deceleration method setting".

The details shown below explain about the "acceleration/deceleration processing
function”.

(1) "Acceleration/deceleration time size selection" control details and setting

(2) "Acceleration/deceleration time 0 to 3" control details and setting

(3) "Acceleration/deceleration method setting" control details and setting

(1) "Acceleration/deceleration time size selection" control details and
setting
In the "acceleration/deceleration time size selection”, the sizes (setting ranges) of
the acceleration time, deceleration time, and sudden stop deceleration time are

selected and set.
« Acceleration time: The time from speed 0 until the " Pr.7 | Speed limit value” is

reached.
« Deceleration time: The time from the ' Pr.7 | Speed limit value" until speed 0
is reached.

« Sudden stop deceleration time: The time from [ Pr.7 | Speed limit value" until
speed 0 is reached.

Set the required values for the acceleration/deceleration time size in the
parameters shown in the following table, and write them to the AD75.
The set details are validated at the rising edge (OFF — ON) of the PLC READY

signal (Y1D).
Setting item Setting Setting details Factory-set
value initial value
Select the acceleration/deceleration time size (setting
Size selection for range) from the following two sizes, and set the
acceleration/dece| —  |appropriate value. 0
leration time 0: 1 to 65535ms
1: 1 to 8388608ms

* Refer to section "5.2 List of parameters" for setting details.
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(2) "Acceleration/deceleration time 0 to 3" control details and setting
In the AD75, four types each of acceleration time and deceleration time can be
set. By using separate acceleration/deceleration times, control can be carried out
with different acceleration/deceleration times for positioning control, JOG
operation, zero point returns, etc.
Set the required values for the acceleration/deceleration time in the parameters
shown in the following table, and write them to the AD75.
The set details are validated when written to the AD75.
Setting item S\Ztltl:r;g Setting details ::n?t?;cl)%lsue;
Pr.8 | |Acceleration time O — 1000
Acceleration time 1 IR Set the ac_celeration time within t_he setting value 1000
range set in " Pr.25 | Size selection for
Accelerationtime 2|  — |acceleration/deceler-ation time". 1000
lm Acceleration time 3 — 1000
IW Deceleration time 0 — 1000
(P20 pecoratonime 1|~ o0 0s esrainye o s e || o
Decelerationtime 2| —  |acceleration/deceler-ation time". 1000
ITSH Deceleration time 3 — 1000

* Refer to section "5.2 List of parameters" for setting details.

@)

"Acceleration/deceleration method setting” control details and
setting

In the "acceleration/deceleration method setting”, the acceleration/deceleration
processing method is selected and set. The set acceleration/deceleration
processing is applied to all acceleration/deceleration.

The two types of "acceleration/deceleration method setting” are shown below.

(a) Automatic trapezoidal acceleration/deceleration processing
method
This is a method in which linear acceleration/deceleration is carried out
based on the acceleration time, deceleration time, and speed limit value set
by the user.

Velocity

Distance

Fig. 12.39 Automatic trapezoidal acceleration/deceleration processing method
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(b) S-pattern acceleration/deceleration processing method
In this method, the motor burden is reduced during starting and stopping.
This is a method in which acceleration/deceleration is carried out gradually,
based on the acceleration time, deceleration time, speed limit value, and
" S-pattern proportion” (1 to 100%) set by the user.

Velocity

\ Distance

Fig. 12.40 S-pattern acceleration/deceleration processing method

When a speed change request is given during S-pattern
acceleration/deceleration processing, S-pattern acceleration/deceleration
processing begins at a speed change request start.

When speed change

- " Speed change (acceleration)
request is not given

Command speed before speed change

P Speed change request

Speed change (deceleration)

Fig. 12.41 Speed change during S-pattern acceleration/deceleration processing
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Set the required values for the "acceleration/deceleration method setting” in
the parameters shown in the following table, and write them to the AD75.
The set details are validated when written to the AD75.

Setting
value

Factory-set

Setting item initial value

Setting details

. Set the acceleration/deceleration method.
Acceleration/

deceleration . 0: Automatic trapezoidal acceleration/deceleration 0

process selection method . . .
1: S-pattern acceleration/deceleration processing

Set the acceleration/deceleration curve when "1" is set

FS)r-(F))S(t)tr?irgn — |in"[Pr.35] Acceleration/deceleration processing 100
selection".

* Refer to section "5.2 List of parameters" for setting details.

REMARK

» Parameters are set for each axis.
* It is recommended that the parameters be set whenever possible with the
AD75 software package. Execution by sequence program uses many

sequence programs and devices. The execution becomes complicated, and
the scan times will increase.
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12.6.8 Indirectly specification function
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The "indirectly specification function" specifies indirectly and starts the positioning data

No.

The "indirectly specification function" is executed by setting the positioning data No. 1
to 600 desired to be started to the "indirectly specification data area" and starting that

“indirectly specification data".

The "indirectly specification data" can be set on an "indirectly specification No. (8001 to
8050)" basis and can be set to up to 50 pieces on an axis basis.

The following details will be explained about the "indirectly specification function”.
(1) "Indirectly specification data" setting items and setting details
(2) "Indirectly specification data" configuration
(3) Control details and setting

() "Indirectly specification data" setting items and setting details
The following indicates the outline of the setting items and setting details of the
"indirectly specification data" to be stored into the AD75.

Setting item

Setting details

Indirectly specification data

Positioning data No. for
indirectly specification
No. 8001

Set the positioning data No. (1 to 600) whose execution will be
started when 8001 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8002

Set the positioning data No. (1 to 600) whose execution will be
started when 8002 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8003

Set the positioning data No. (1 to 600) whose execution will be
started when 8003 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8004

Set the positioning data No. (1 to 600) whose execution will be
started when 8004 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8005

Set the positioning data No. (1 to 600) whose execution will be
started when 8005 is set as the positioning start No. and
started.

to

to

Positioning data No. for
indirectly specification
No. 8046

Set the positioning data No. (1 to 600) whose execution will be
started when 8046 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8047

Set the positioning data No. (1 to 600) whose execution will be
started when 8047 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8048

Set the positioning data No. (1 to 600) whose execution will be
started when 8048 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8049

Set the positioning data No. (1 to 600) whose execution will be
started when 8049 is set as the positioning start No. and
started.

Positioning data No. for
indirectly specification
No. 8050

Set the positioning data No. (1 to 600) whose execution will be
started when 8050 is set as the positioning start No. and
started.
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(2) "Indirectly specification data" configuration
The following AD75 buffer memory can store the "indirectly specification data
(positioning data No. 1 to 600)" corresponding to the "indirectly specification No.

(8001 to 8050)" on an axis basis.

|
|
|
| Indirectly speccification |
: N0.8050
: : Buffer memory
: . I Setting item address
| | Indirectly speccification |
! Indirectly speccification [ No.8002
| Nosool | Settingitem | Buer memory
: : Buffer memory
: . Setting item address 4549
| 25
| gg
| T
| Eg 4501
: é’g Positioning data No.(1 to 600) 4500
|
|
|
|
|
|
|
|
| Indirectly speccification |
| N0.8050
| : : Buffer memory
| ml Setting item address
: | Indirectly speccification |
| Indirectly speccification | No.8002
! Nosool | Seftingitem By frer memory
| : : Buffer memory‘l‘;
: . Setting item address 4799
| 33
| L5
TE=
| £8 4751
| §§ Positioning data No.(1 to 600) 4750
| ]
|
|
|
|
|
|
|
|
| Indirectly speccification |
| N0.8050
| . . Buffer memory
| . I Setting item address
! | Indirectly speccification |
: Indirectly speccification | No.8002
: : Buffer memory
: N0.8001 I Settina jtem — memlry ress
| . Setting item address 5049
| >3
! gs
| £S
: £ 8 5001
| é’é Positioning data No.(1 to 600) 5000
I "
|
|
|
|
|
|
|

MELSEC-A

* Set to the AD75 using a sequence program or the AD75 software package.
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(3) Control details and setting
The following shows the control details and setting when the indirectly
specification data set to the indirectly specification No. 8001 of axis 1 is started.

AD75
Buffer memory - Drive unit
@
Controlled with
the specified
@ positioning data
- »
8001, 1150
@ 1
4500
PLC CPU
®
ON
Input/output signal
Y10 * : When making a positioning start at
the scan next to positioning completion,
) provide X1 as an interlock to make
a start after Y10 is turned OFF and
X1 then turns OFF.
1) Set "8001" to " Cd.11] Positioning start No.".
2) Set the positioning data No. to the "indirectly specification data" to be started. (In this case, set "1".)
3) Turn ON the start signal.
4) The positioning data set to the "positioning data No. for indirectly specification No. 8001" is started.

Fig. 12.42 Indirectly specification function operating procedure (for axis 1)
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(1) Control data that requires setting
The following control data must be set to execute the indirectly specification
function. Make this setting using a sequence program.

MELSEC-A

. i i . Buffer memory address
Setting item Setlt "9 Setting details - - 2l -
value Axis 1 | Axis 2 | Axis 3
Cd.11| | Positioning start No. | 8001 Set "8001" that indicates the control | 1154 | 1500 | 1250
using the "indirectly specification data".

* For the setting details, refer to section "5.7 List of control data".

(2) Starting conditions
The following conditions must be satisfied to make a start. Also, the required
conditions must be incorporated into the sequence program, and the data must

be disabled from starting if the conditions are not satisfied.

Signal name Signal state - DeYice -
Axis 1 | Axis 2 | Axis 3
PLC READY signal ON | PLC CPU preparation completed Y1D
AD75 READY signal OFF | AD75 preparation completed X0
Axis stop signal OFF | Axis stop signal is OFF Y13 Y14 Y1C
'S?;igfce Eg;'gfqu‘gi ;glt OFF | Start complete signal is OFF X1 X2 X3
BUSY signal OFF | BUSY signal is OFF X4 X5 X6
Error detection signal OFF | There is no error XA XB XC
M code ON signal OFF | M code ON signal is OFF XD XE XF
Drive unit READY signal ON | Drive unit preparation completed —
External | Stop signal OFF | Stop signal is OFF —
signal Upper limit (FLS) ON | Within limit range -
Lower limit (RLS) ON | Within limit range —
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(3) Start time chart
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The following time chart assumes that the positioning data No. 1, 2, 3, 4 and 5 of
axis 1 are executed consecutively by "indirectly specification" as an example.

(&) Indirectly specification data setting example

Axis 1 indirectly specification No.

Positioning data No. for indirectly
specification No. 8001 for axis 1

8001

1

(b) Positioning data setting example

Axis 1 positioning data No.

Da.l | Operation pattern

1 11: Continuous path control

2 01: Continuous positioning control
3 11: Continuous path control

4 11: Continuous path control

5 00: Positioning complete

(c) Start time chart

Positioning start signal [Y10]

PLC READY signal [Y1D]
AD75 READY signal [X0]
Start complete signal [X1]
BUSY signal [X4]

Positioning complete signal [X7]

Error detection signal [XA]

Vv
Operation pattern 7y Dwell time Dwell time
I 3(11)
Positioning data No. —> 1(11) 2011
N\2(01) 5(00)
Y T t
R s

i

:
4

Cd.11|Positioning start No. ></ 8001
1

indirectly specification N0.8001

|
|

|

|

|

I

|

I

|
Positioning data No. for !
I

[Buffer memory address 4500] i
|

|

|

|

|

|

|

Fig. 12.43 Start time chart for positioning control using indirectly specification function
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Chapter 13

COMMON FUNCTIONS

The details and usage of the "common functions" executed according to the user's
requirements are explained in this chapter.

Common functions include functions required when using the AD75, such as parameter
initialization and execution data backup.

Read the setting and execution procedures for each common function thoroughly, and
execute the appropriate function where required.

13.1 Outline of cOMMON fUNCHONS........ccviiieei e 13- 2

13.2 Parameter initialization FUNCLON .............cooiiiiiiiiiiie e 13- 3

13.3 Execution data backup funCioN ... 13- 5

13.4 LED display fUNCHON ......c.ocuiiiiiie ettt e 13- 7

13.5 Clock data fUNCHION ...ttt e et e e e s eabbre e e e e e 13-11
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13.1 Outline of common functions

"Common functions" are executed according to the user's requirements, regardless of
the control method, etc.

Common functions include "parameter initialization", "execution data backup", "work
status and error code display", etc. These common functions are executed by
commands from the AD75 software package, common function sequence programs,
mode switches on the front panel of the main unit, etc.

The following table shows the functions included in the "common functions".

Common function Details

This function returns the "setting data" stored in the AD75 flash
o ROM to the factory-set initial value.
Parameter initialization | There are two methods for this function.

function 1) Method using the sequence program
2) Method using the AD75 software package

This function stores (backs up) the "setting data", currently being
) executed, in the flash ROM.
Execution data backup  |There are two methods for this function.

function 1) Method using the sequence program
2) Method using the AD75 software package
This function displays the AD75 work status, signal status, error
. . details, etc., on the 17-segment LED on the front of the main unit.
LED display function

The display details are changed over using the mode switch on the
front of the main unit.

This function sets the PLC CPU clock data in the AD75.
This is used for various history data, etc.

Clock data function
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13.2 Parameter initialization function

"The parameter initialization function" is used to return the setting data set in the AD75
flash ROM and OS memory to their factory-set initial values.

This function is used when several parameter errors occur and the AD75 will not start.
In this case, resetting is carried out after the setting data are initialized. (If there is an
abnormality in the parameters set in the AD75 when the PLC READY signal (Y1D) is
turned ON, the AD75 READY signal (X0) will not turn OFF, and control will not be
possible.)

Parameter initialization is carried out using one of the following methods.

¢ Method using the sequence program.

* Method using the AD75 software package.

"The execution method using the sequence program” is explained in this section.
Refer to the AD75 software package operating manual for details on the execution
method using the AD75 software package.

The details shown below explain about the "parameter initialization function”.
(1) Control details
(2) Precautions during control
(3) Initializing the parameters

(1) Control details
The following table shows the setting data initialized by the "parameter
initialization function".
(Initialized are "flash ROM" and "OS memory" following data.)

Setting data
Basic parameters ( Pr.1 Jto[Pr.11])
Detailed parameters ((Pr.12 |to[Pr.44])
Zero point return basic parameters ((Pr.45 | to [ Pr.50])
Zero point return detailed parameters ((Pr.51 |to [ Pr.58])
Positioning data
Start block data
Condition data
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(2) Precautions during control
(&) Parameter initialization is only executed when the PLC READY signal (Y1D)
is OFF.

(A warning “In PLC READY” (warning code: 111) will occur if executed when
the PLC READY signal (Y1D) is ON.)

(b) A"PLC CPU reset" or "PLC power restart" must be carried out after the
parameters are initialized. (Parameter initialization is carried out for the
AD75 "flash ROM" and "OS memory". Data stored in the "buffer memory"
will not be initialized.)

(c) The flash ROM can be written up to 100,000 times. The flash ROM cannot
be written after 100,000 writing cycles.

Important

Parameter initialization takes about 10 seconds. (Up to 30 seconds are sometimes
required.)

Do not turn the power ON/OFF; reset the PLC CPU, etc., during parameter
initialization. The flash ROM data may be corrupted.

(3) Initializing the parameters
To use the "parameter initialization function", set the data shown in the following
table, and write it to the AD75 using the sequence program.
Parameter initialization is carried out when the data is written to the AD75.

L i . . Buffer memory address
Setting item Setltmg Setting details - - Y -
value Axis 1 | Axis 2 | Axis 3
Parameter . o
Cd.10 initialization request 1 Set "1" (parameter initialization request). 1139

* Refer to section "5.7 List of control data” for details on the setting details.

When the initialization is complete, "0" will be set in "|Cd.10 | Parameter
initialization request” by the AD75.
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13.3 Execution data backup function

When the AD75 buffer memory data is rewritten from the PLC CPU, "the data backed
up in the AD75 flash ROM" may differ from "the data for which control is being
executed". In cases like these, the data being executed will be lost when the PLC
power is turned OFF. (Refer to Chapter 7.)

In cases like these, the "execution data backup function" backs up the data being
executed by writing it to the flash ROM. The data that was backed up is then written to
the buffer memory when the power is turned ON next.

The execution data is backed up (written to the flash ROM) using one of the following
methods.

¢ Method using the sequence program

* Method using the AD75 software package

"The execution method using the sequence program” is explained in this section.
Refer to the AD75 software package operating manual for details on the execution
method using the AD75 software package.

The details shown below explain about the "execution data backup function".
(1) Control details
(2) Precautions during control
(3) Backing up the execution data

(1) Control details
The following shows the data that can be written to the flash ROM using the
"execution data backup function".

Buffer memory Flash ROM
Parameters Parameters
Positioning data (No. 1 to No. 100) — |Positioning data (No. 1 to No. 100)
Positioning start information (No. 7000) Positioning start information (No. 7000)

OS memory

Positioning data (No. 101 to No. 600) — |Positioning data (No. 101 to No. 600)
Positioning start information Positioning start information
(No. 7000 to 7010) (No. 7000 to 7010)

(2) Precautions during control

(1) Data can only be written to the flash ROM when the PLC READY signal
(Y1D) is OFF.

(2) Writing to the flash ROM can be executed up to 100,000 times.
(Writing to the flash ROM will become impossible after 100,000 times.)

Important

Do not turn the power ON/OFF; reset the PLC CPU, etc., during parameter writing.
The flash ROM data may be corrupted.
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(3) Backing up the execution data
To use the "execution data backup function”, set the data shown in the following
table, and write it to the AD75 using the sequence program.
The writing to the flash ROM is carried out when the data is written to the AD75.

L i . . Buffer memory address
Setting item Setltlng Setting details - - y -
value Axis 1 | AXis 2 | Axis 3
Cd.9 Flash ROM write 1 Set "1" (flash ROM write request). 1138
request

* Refer to section "5.7 List of control data" for details on the setting details.

When the writing to the flash ROM is complete, "0" will be set in | Cd.9 |Flash
ROM write request"” by the AD75.
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13.4 LED display function

The AD75 status, control status of each axis, input/output signal status, etc., can be
confirmed using the LED display on the front of the AD75 main unit.

Monitor the operation condition as required when the AD75 is not operating normally,
etc. (Constant monitoring is possible.)

The details shown below explain about the "LED display function".
(1) LED display position
(2) Display details
(3) Changing the display details

(1) LED display position
The various types of information are displayed on the "17-segment LED" and
"axis display LED" on the front of the main unit.
The display is changed over by the "mode switch".
The following drawing shows the positions of the "17-segment LED", "axis
display LED", and "mode switch".

AD75P3-S3 A1SD75P3-S3
—
A D75P3-[S3] A 1SD75P3-S3
TAX1
o HEEE
gE8H <«— | 17-segment LED Q))((i ﬁ
(17-seg LED) 7
| Axis display LED — A
AX1 / e o [|MDE
2 =0
AX3 RS-422
]
MODE Qei Mode switch
~ =
— o
o
@) — .
o o
| =2
RS-422 H H
| |t=
O [e] O
AX2  AX3

A1SD75P3-S3

o Jle

>
X
w
>
X
N

o [ie
o [ie
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(2) Display details
The details displayed in the LED display area are classified into several types of
information (called "modes"). The following types of information are displayed
according to the various modes on the "17-segment LED display" and "axis
display LED".
(The display is changed over by the "mode switch". Refer to section "(3)
Changing the display details" for more information.)

(a) List of display details

Mode 17-segment LED display | Axis display LED

When there is no error

One of the following is displayed.

The display of the axis in

RUN (during operation) operation is in operation blinks.

The displays of all axes are in

Operation monitor 1 TEST (during a test mode) operation blinks.
IDL (standing by) OFF
When an error occurs
The following is displayed. The LED of the axis in which
Display: ERR the error occurred is flickering.

The operation status is displayed for  |The AXn display changes over

Operation monitor 2 the axis whose axis display LED is lit. |every 0.5 seconds.

The OS type information is displayed.

Internal information 1 . OFF
Display: S003
) ) The OS version is displayed.
Internal information 2 . OFF
Display: V3 *
Input/output The signal name designated by the Lights when the selected signal is
information n mode switch is displayed. ON.

The stepping motor mode axis

Stepping motor mode |STMM display display is lit

REMARK

The "OS type" appears in the LED display area for 1 second after the PLC power is
turned ON, then the "operation monitor 1" display appears.

13-8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



13 COMMON FUNCTIONS

(b)

(©)

(d)
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"Operation monitor 2" display details
The axis operation status is displayed in the "operation monitor 2" mode.
The status display of each axis changes over every 0.5 seconds.

< Display > < Details >
IDL ..o Standing by
STOP........... Stopped
JOG.........c.... In JOG operation
MANP .......... In manual pulse generator operation
OPR............ In zero point return
POSI ............ In position control
VELO. ........... In speed control
V-Po In speed control of speed/position control
VP In position control of speed/position control
BUSY ........... Waiting for conditions, etc.
Exskok ... When an error occurs

Error No. display
When an error occurs in an axis, that error No. is displayed for 0.5
seconds before the display changes over to the next axis.

"Input/output information n" display details

The status of each signal is displayed in the "input/output information n"
mode.

The displayed signal is changed over in the following order every time the
"mode switch" is pressed.

The "axis display LED" is lit when the displayed signal is ON.

< Display > < Details >
SVON........... Servo ON signal
Z-(l)N ............ Zero point signal
ULlMT ........... Upper limit signal
LL%\/IT ............ Lower limit signal
V-IlD ............... Speed/position changeover signal
D(%G ............. Near-point dog signal

Other display details

The following details are displayed in the 17-segment LED as error
messages, regardless of the mode.

< Display > < Details >

FALT ........... This error message is displayed when the E’PROM value
becomes illegal.
Execute initialization.
The cause of the error is a hardware fault if the error
message is displayed after execution of initialization.
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(3) Changing the display details
The details (mode) displayed in the LED display area change over in the
following order every time the "mode switch" is pressed.

|
| Operation monitor 1 |
|
| Operation monitor 2 |
|
| Internal information 1 |
|
| Internal information 2 |
|
| Input/output information n SVON |
|
| Z-ON |
|
| ULMT |
|
| LLMT |
|
[ ve ]
|
| DOG |
|
| Stepping motor mode
|
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13.5 Clock data function

MELSEC-A

"The clock data function” utilizes the PLC CPU clock data in the AD75.
This clock data is used to monitor the various history data. The clock data is controlled
in 0.1 second units in the AD75 to simplify the measurement of cycle time, etc.

The details shown below explain about the "clock data setting function”.
(1) Precautions during control
(2) Setting the clock data

(1) Precautions during control

(&) Setthe clock data every time the PLC CPU is started. If the clock data is not
set, counting will begin as "00 hours 00 minute 00 seconds" when the AD75

(b)

starts.

The AD75 clock data count value is less accurate that the PLC CPU clock
data. Therefore, synchronize it with the PLC CPU clock data about once a

day.

(c) Data indicating the "date" in the PLC CPU clock data will be ignored.

(2) Setting the clock data
The following shows the setting data and sequence program example for reading

the PLC CPU clock data and setting it in the AD75.

(&) Set the following data.
(The setting is carried out using the sequence program shown in section (b)
on the next page.)

i Buffer memory address
Setting item Setltlng Setting details - - y -

value Axis 1 | Axis 2 | Axis 3

Cd.1 g\'gﬁgdata Seting | |set the PLC CPU clock data (hours). 1100
i Set the PLC CPU clock data
Cd2 CI(_)ck data setting N . 1101
(minute, second) (minutes, seconds).

Cd.3 | [Clock data writing 1 Set "1" (clock data write request). 1102

* Refer to section "5.7 List of control data" for details on the setting details.
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-Example

*

MELSEC-A

(b) Add the following sequence program to the control program, and write it to

the PLC CPU.

* No.6 Clock data setting program

*

240

244§

248

m

13-12

19036
— | [pLs
19028
— [PLF
"3 :
— } [DNOV D026
{Hov K1
{ToP Ho k1100 D3
[SET
W4
— t {FROM  HO k1102 D6
= D6 Ko 1 {RsT

M9028

M3

D3

D5

K3

M4

<CPU clock data read command ON>
<Clock data write command ON>

<Date, hour, minute and second data
transmission>

<Clock data writing set>

<Clock data write>

<Clock data write command hold>

<Clock data writing complete read>

<Clock data write command storage OFF>|
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Chapter 14

TROUBLESHOOTING

The "errors" and "warnings" detected by the AD75 are explained in this chapter.

Errors and warnings can be confirmed with the AD75 LED display and peripheral devices.
When an error or warning is detected, confirm the detection details and carry out the
required measures.

14.1 Error and warning detailS...........oouii i 14- 2

L14.2  LISE OF ©ITOFS ..ottt 14- 6

14.3 LISt Of WAININGS ....eeitiiiiiie ittt ettt st sbe e st e e e sba e e saae e snbeesnbeaan 14- 30

14.4  Start during rror NISTOMY .........c.ciiiiiiiii e 14- 36
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14.1 Error and warning details

(1) Errors

H Types of errors

Errors detected by the AD75 include parameter setting range errors and errors at
the operation start or during operation.

1)

(2)

Parameter setting range errors

The parameters are checked when the power is turned ON and at the rising
edge (OFF — ON) of the PLC READY signal [Y1D]. An error will occur if there
is a mistake in the parameter setting details at that time.

When this kind of error occurs, the AD75 READY signal does not turn OFF.
To cancel this kind of error, set the correct value in the parameter for which
the error occurred, and then turn ON the PLC READY signal [Y1D].

Errors at the operation start or during operation
These are errors that occur at the operation start or during operation when
using positioning control, JOG operation, manual pulse generator operation,
etc. If an axis error occurs during interpolation operation, the error No. will be
stored in both the reference axis and the interpolation axis.
Note that in the following cases (a) and (b), the axis error No. will only be
stored in the reference axis during analysis of the positioning data set in each
point of the positioning start data table.

(a) When the interpolation axis is BUSY

(b) When the error occurred in positioning data or parameters unrelated to

interpolation control.

If the error occurred at the simultaneous start of a positioning operation, the
axis error storage details will differ depending on whether the error occurred
before or after the simultaneous start.

« If the error occurred before the simultaneous start (illegal axis No., other axis
BUSY, etc.), an "error before simultaneous start" will occur.

« If the error occurred after the simultaneous start (positioning data error,
software stroke limit error, etc.), an error code corresponding to the axis in
which the error occurred will be stored. Because a simultaneous start cannot
be carried out due to this, a "simultaneous start not possible error" error code
will be stored in all axes in which an error has not occurred.

The axis operation status will be displayed as "error occurring" for axes in
which an error occurred.

If an error occurs during operation, any moving axes will deceleration stop,
and their operation status will be displayed as "error occurring"”.

Both axes will decelerate to a stop during interpolation operations, even if the
error occurs in only one axis.

(3) Types of error codes

Error code Error type

001 to 009 Fatal error

010 to 099 Error at selection of stepping motor mode

100 to 199 Common error

200 to 299 Error at zero point return

300 to 399 Error during JOG operation

500 to 599 Error during positioning operation

900 to 999 Error during parameter setting range check
14-2
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H Error storage
When an error occurs, the error detection signal turns ON, and the error code
corresponding to the error details is stored in the following buffer memory address

(IMd.33] Axis error No.) for axis error No. storage. Note that there is a delay of up
to 56.8ms after the error detection signal turns ON until the error code is stored.

Axis No. Error detection signal Buffer memory address
1 XA 807
2 XB 907
3 XC 1007

A new error code is stored in the buffer memory ((Md.33] Axis error No.) for axis
error storage every time an error occurs.

(2) Warnings
B Types of warnings

(1) Warning detection includes system warnings and axis warnings.
The types of system warnings are shown below.

» System control data setting errors
An axis warning for axis 1 will occur.

* Positioning data setting errors
An axis warning for each axis will occur.
Note that a warning will occur for the following axes when an interpolation
designation or axis setting error occurs.
* During axis 1 and axis 2 interpolation control: Axis 1
* During axis 2 and axis 3 interpolation control: Axis 2
* During axis 3 and axis 1 interpolation control: Axis 3

(2) Axis warnings occur due to setting warnings from operations such as
positioning operations, JOG operations, manual pulse generator operations, or
system errors. They can be canceled by turning ON the " Axis error
reset".

Note that some warnings cannot be canceled unless the cause of the warning
is eliminated.
The axis operation status does not change even if an axis warning occurs.

(3) Types of warning codes

Warning code Error type
100 to 199 Common warning
300 to 399 Warning during JOG operation
400 to 499 Warning during manual pulse generator operation
500 to 599 Warning during positioning operation
900 to 999 Warning during system control data range check
14 -3
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Hl Warning storage

(1) When an axis warning occurs, the warning code corresponding to the warning
details is stored in the following buffer memory ((Md.34| Axis warning No.) for
axis warning No. storage.

Axis No. Buffer memory address
1 808
2 908
3 1008

(2) When an axis warning occurs in a positioning operation, etc., "1" is set in bit 9
(b9) of the following buffer memory (|Md.40| Status) for axis status storage.

Axis No. Buffer memory address
1 817
2 917
3 1017

(3) Resetting errors and warnings
An error state is canceled after the following processing has been carried out by
setting a "1" in the buffer memory for axis error resetting AXxis error
reset) [1151 (for axis 1)], [1201 (for axis 2)], and [1251 (for axis 3)].
* Axis error detection signal turned OFF

* "[Md.33] Axis error No." cleared
* "/Md.40| Axis warning detection (b9)" turned OFF

* "|Md.34| Axis warning No." cleared

» Changing of the operation status from "error occurring" to "standing by".
* Changing of the operation status from "step error occurring” to "standing by".

(4) Invalid operations
For the following operations, the setting details will be invalidated, and an error or
warning will not occur.

¢ Speed change during machine zero point return

¢ Speed change before operation (Speed override change, skip command,
continuous operation interruption request)

« Axis stop during axis stop

« Axis sudden stop during axis stop

« Axis stop before axis operation

« Axis sudden stop before axis operation

¢ Writing to the buffer memory monitoring area

(5) Checking the Error or Warning Number
Use the following methods to check the error or warning number.

(1) “17-segment LED display function” on the front panel of main body of AD75
(Refer to section 13.4.)

(2) “Buffer memory batch monitor function” of GPP function software package
(3) “Monitor function” of software package for AD75

For details of (2) and (3), refer to the GPP Function Software Package Operating
Manual or AD75 Software Package Operating Manual.
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14.2 List of errors

MELSEC-A

Description of the errors and remedies are shown below.

Division of | Error L .
Error name Description Action at occurrence of error
error code
- 000 [(Normal) - -
001 |Fault
003 [Division by zero .
Fatal error Hardware error The system is stopped.
004 |Overflow
005 [Underflow
® The position data in the parameter is out of
the setting range for the stepping motor
) » mode. * The AD75 READY signal (X0) does not turn
Oultside position L
051 ® The positioning address or movement OFF.
command range L o . .
Error at amount setting in the positioning data is out of|® Failure to start.
the setting range for the stepping motor
selection of grang PpPIng
) mode.
stepping
motor mode
® The speed data in the parameter is out of the
) setting range for the stepping motor mode. * The AD75 READY signal (X0) does not turn
Oultside speed o
052 ® The command speed setting in the OFF.
command range . . . .
positioning data is out of the setting range for |® Failure to start.
the stepping motor mode.
Stopping according to the sudden stop
Peripheral device stopping group 2) setting (deceleration and
P ) A stop command is supplied during operation (topping group 2) 9 ( ) .
100 |stop during ) ) stop/sudden stop) selected in detail parameter
) from a peripheral device. . .
operation 2 (However, deceleration and stop only during
manual pulse generator operation)
Stopping according to sudden stop (stopping
PLC READY . . group 2) setting (deceleration and stop/sudden
) The “PLC READY" signal (Y1D) is turned OFF ) .
Common 101 |OFF during during operation stop) selected in detail parameter 2
operation gop ' (However, deceleration and stop only during
manual pulse generator operation)
Drive unit The “Drive unit READY” signal is turned OFF .
102 ] ) Immediate stop.
READY OFF during operation.
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Relevant buffer memory address

Axis 1 Axis 2 Axis 3

Setting range
(Setting given in sequence program)

Remedy

® Check if there are effects of noise or the like.

® Check for hardware errors.

Refer to sections 5.2.1 t0 5.2.6
and 5.3.

<Position data, positioning address/movement
amount in parameter>
(In stepping motor mode)
® [mm] [inch] [pulse]
-134217728 to 134217727
® [degree]
INC: -134217728 to 134217727
ABC: 0 to 35999999
® Speed/position changeover
0to 134217727

® Correct the position data in the parameter to
within the setting range of the stepping motor
mode specified in sections 5.2.1 t0 5.2.6.

® Change the positioning address/movement
amount to within the setting range for the
stepping motor specified in section 5.3.

Refer to sections 5.2.1 t0 5.2.6
and 5.3.

<Speed data of parameter and command speed
of positioning data>

1 to 62500 [pulse/s]

1 to 37500000 [mm/min, etc.]

® Correct the speed data of the parameter to
within the setting range for the stepping motor
mode specified in sections 5.2.1 t0 5.2.6.

¢ Correct the command speed of the positioning
data to within the setting range for the
stepping motor mode specified in section 5.3.

Remove the cause of stopping and perform axis
error resetting (refer to [3] in section 14.1) to
remove the error.

* Examine the sequence program in which the
"PLC READY" signal (Y1D) is turned ON or
OFF.

® Perform axis error resetting (refer to [3] in
section 14.1) to remove the error.

Check the state of the power supply of the drive
unit and the wiring to the drive unit and the
connection state of the connectors, and perform
axis error resetting (refer to [3] in section 14.1)
to remove the error.
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Division of | Error - .
Error name Description Action at occurrence of error
error code
Stopping according to sudden stop (stopping
roup 3) setting (deceleration and stop/sudden
Test mode fault |Communication between the personal group 3) g ( ) P
103 ) ) o ) stop) selected in detail parameter 2 (However,
during operation |computer and AD75 is interrupted in test mode. ] )
deceleration and stop only during manual pulse
generator operation)
Hardware stroke |An upper hardware stroke limit signal is ) ) )
104 limit (+) supplied Stopping according to sudden stop (stopping
ppied. group 1) setting (deceleration and stop/sudden
stop) selected in detail parameter 2 (However,
deceleration and stop only during manual pulse
Hardware stroke L . . -
105 limit () A lower hardware stroke limit signal is supplied. |generator operation)
Imit (-
Common
Stop signal ON  |A start request is issued while the stop signal is . ) .
106 Positioning start is not carried out.
at start turned ON.
PLC READY . . . . .
) The “PLC READY” signal is turned OFF while |The AD75 READY signal (X0) is not turned
107 |OFF-->ONin . .
the busy signal is turned ON. OFF.
busy
Near-point dog method machine zero point
Zero point 201 Start at zero return is started with an invalidated zero point [Machine zero point return start is not carried
return point return retry setting when the zero point return  |out.

completion flag is ON.
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Relevant buffer memory address

Axis 1

Axis 2

Axis 3

Setting range

(Setting given in sequence program)

Remedy

Check the I/F on the PC side of cable connection for
errors.

After making an axis error reset (refer to [3] in Section
14.1), perform manual control operation (refer to Chapter
11) to move the axis to the position where the upper limit
signal will not be input.

After making an axis error reset (refer to [3] in Section
14.1), perform manual control operation (refer to Chapter
11) to move the axis to the position where the lower limit
signal will not be input.

Check the ON/OFF statuses of the stop command (output

signal/external input issued to AD75) and turn OFF the

active stop commands.

® Output signals issued to AD75 ... Axis 1: Y13, Axis 2:
Y14, Axis 3: Y1C

¢ External inputs ... External device connection connector:
Stop signal (STOP)

After checking the status of the stop command, perform

axis error resetting (refer to [3] in section 14.1) to remove

the error, then turn ON the start signal.

Turn ON the PLC READY signal (Y1D) with the BUSY
signals of all axes OFF.

78

228

378

<Zero point return retry>

0,1

* The zero point return retry function (refer to section
12.2.1) is validated (setting: 1).

¢ Using manual control operation (refer to Chapter 11) to
move from the current position (zero point) and perform
machine zero point return.

14-9

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




14 TROUBLESHOOTING

MELSEC-A

Division of | Error - .
Error name Description Action at occurrence of error
error code
. The zero point signal is issued during
Zero point . .
. deceleration from the zero point return speed . ) .
204 |detection timing ) Stopping according to sudden stop (stopping
to the creep speed in stopper stop method 2) . .
fault . . group 3) setting (deceleration and stop/sudden
machine zero point return. ) .
stop) selected in detail parameter 2. (However,
deceleration and stop only during manual pulse
The dwell time has elapsed during deceleration |generator operation)
) from the zero point return speed to the creep
205 [Dwell time fault . .
speed in stopper stop method 1) machine zero
point return.
The “setting for the movement amount after
near-point dog ON” zero point return detail
Count method P . 9 P ) . . . .
206 |movement parameter is smaller than the distance Machine zero point return start is not carried
Zero point amount fault necessary for deceleration and stop from the  |out.
return zero point return speed in count method 1), 2)
machine zero point return.
. The zero point return request flag is set at the . . . .
Zero point return ) ] High-speed zero point return start is not carried
207 start of high-speed zero point return
request ON . out.
(positioning start No. 9002).
) The value specified as a creep speed exceeds ) ) ) )
Oultside creep o ) Machine zero point return start is not carried
208 the value specified as a zero point return
speed range out.
speed.
Zero point return |The restart command is turned ON after the
209 |[restart not machine zero point return is stopped using a |The restart is not carried out.
possible stop signal.
) . . If the setting is out of thO.e range at the start of
Outside JOG The JOG speed is out of the setting range at A . )
JOG 300 JOG operation, JOG operation is not carried

speed range

the start of JOG operation.

out.
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Relevant buffer memory address

Setting range

Remedy

Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
74 294 374 <Zero point return speed> ® Set a smaller zero point return speed.
n standard mode * Supply an external zero point signal during movement at
75 25 375 [ dard mod Suppl | int signal duri
1 to 1000000 [pulse/s] the creep speed (refer to section 8.2.5).
1 to 600000000 [mm/min, etc.]
74 224 374 (In stepping motor mode)
75 225 375 1 to 62500 [pulse/s] o Set I int ret q
. et a smaller zero point return speed.
1 to 37500000 [mm/min, etc. ) ]
[ ] ¢ Set a longer zero point return dwell time. (Refer to
section 8.2.4
<Zero point return dwell time> )
79 229 379
0 to 65535
<Setting for the movement amount after
near-point dog ON>
80 230 380 (In standard mode) ® Calculate the distance of travel according to the speed
81 231 381 0to0 2147483647 limit, zero point return speed and deceleration speed,
n stepping motor mode, and determine the movement amount after activation at
( i de) d d ine th ft ivati
0to 134217727 the near-point dog so that the distance of travel is larger
<Zero point return speed> than the deceleration distance.
(In standard mode) ® Set a smaller zero point return speed.
24 -~ 374 1 to 1000000 [pulse/s] * Adjust the near-point dog position so that the movement
75 - 375 1 to 600000000 [mm/min, etc.] amount after activation at the near-point dog becomes
(In stepping motor mode) longer. (Refer to sections 8.2.7 and 8.2.8)
1 to 62500 [pulse/s]
1 to 37500000 [mm/min, etc.]
<Positioning start No.> ) ) I
1150 1200 1250 1 to 600. 7000 to 7010 Execute mechanical zero point return (positioning start No.
8001 to 8050, 9001 to 9003 9001). (Refer to section 8.2)
<Creep speed>
(In standard mode)
1 to 1000000 [pulse/s] o .
76 226 376 1 to 600000000 [mm/min, etc.] Correct the creep speed to within the zero point return
77 227 377 (In stepping motor moc’Je) ' speed. (Refer to section 5.2.5)
1 to 62500 [pulse/s]
1 to 37500000 [mm/min, etc.]
<Positioning start No.> ) ) N
1150 1200 1250 1 to 600. 7000 to 7010 Execute mechanical zero point return (positioning start No.
8001 to 80’50 9001 to 9003 9001). (Refer to section 8.2)
<JOG speed>
(In standard mode)
1 to 1000000 [pulse/s] - .
1160 1210 1260 1 to 600000000 [mm/min, etc.] Correct the JOG speed to within the setting range. (Refer
1161 1211 1261 i L to section 11.2)
(In stepping motor mode)
1 to 62500 [pulse/s]
1 to 37500000 [mm/min, etc.]
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Error
code

Division of
error

Error name

Description

Action at occurrence of error

lllegal condition

500
data No.

The condition data number specified in the
parameter of special positioning start data is
out of the setting range at the block start in the
special starting method when the conditional
start, wait start, simultaneous start or FOR
(condition) requiring condition data is
commanded.

(1 < Condition data No. < 10)

Operation is terminated.

Simultaneous

501
start fault

*® The target axis of simultaneous start is busy.

* No axis designation is given in condition data.

* The axis designated in condition data is the
own axis.

At start: Operation does not start.
During operation: Operation is terminated.

lllegal start data
No.

502

* The positioning data number to be executed
is other than 1 to 600, 7000 to 7010, or 9001
to 9003.

Positioning data is not executed.

No command
503
speed
Positioning
operation

The current speed (“-1") is specified as a
command speed of the positioning data to be
executed first in positioning start. The current
speed is designated in the speed control mode.

Operation at the start is not carried out.

Outside linear
504 |movement

amount range

® The movement amount in each axis for each
piece of data exceeds 1073741824 (230)
during linear interpolation with “synthetic
speed” specified as an “interpolation speed
designation method” parameter.

® The positioning address of the INC command
is equal to or smaller than -360.00000 or
equal to or larger than 360.00000 with the
“degree” unit setting and inequality between
the upper and the lower software stroke
limits.

At start: Operation does not start.
During operation: Immediate stop

Large arc error
deviation

506

The difference between the radius from the
start point to the center point and the radius
from the end point to the center point exceeds
the “allowable range of arc interpolation error”
during arc interpolation with center point
designation.

At start: The arc interpolation control with
center point designation is not
executed.

During operation: Immediate stop
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Relevant buffer memory address

Axis 1 Axis 2 Axis 3

Setting range
(Setting given in sequence program)

Remedy

Refer to section “5.4 List of start
block data.”

<Condition data No.>
1to 10

Examine the condition data number. (Refer to in
section 5.4)

Refer to section “5.5 List of
condition data.”

<Condition operator>
Axis designation: 09, 0AH, 0BH, OCH,
ODw, OEH

Correct the condition operator.

(Refer to section 5.5 | Da. 15))

1150 1200 1250

<Positioning start No.>
1 to 600, 7000 to 7010, 9001 to 9003

Correct the positioning start number.

Refer to section “5.3 List of
positioning data.”

<Command speed>
(In standard mode)
1 to 1000000 [pulse/s]
1 to 600000000 [mm/min, etc.]
(In stepping motor mode)
1 to 62500 [pulse/s]
1 to 37500000 [mm/min, etc.]

Correct the positioning data.

<Positioning address/movement
amount>
(In standard mode)
* [mm] [inch] [pulse] [degree (INC)]
-2147483648 to 2147483647
* [degree (ABS)] 0 to 35999999
® Speed/position changeover
0 to 2147483647
(In stepping motor mode)
* [mm] [inch] [pulse] [degree (INC)]
-134217728 to 134217727
® [degree (ABS)] 0 to 35999999
® Speed/position changeover
0to 134217727
<Arc address>
(In standard mode)
-2147483648 to 2147483647
(In stepping motor mode)

Examine the positioning address.

* Correct the center point address (positioning address).
® Correct the end point address (arc address).

60 210
61 211

360
361

<Allowable circular interpolation error
width>
(In standard mode)
0 to 1000000
(In stepping motor mode)

Correct the allowable range value of the arc interpolation
error.
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Division of | Error L .
Error name Description Action at occurrence of error
error code
507 Start outside Positioning is started at a position outside the
stroke limit (+) upper software stroke limit.
508 Start outside Positioning is started at a position outside the
stroke limit (-) lower software stroke limit.
Movement . . .
) Positioning start is made to a position beyond |Operation at the start is not carried out.
509 |outside stroke .
o the upper software stroke limit.
limit (+)
Movement P . .
) Positioning start is made to a position beyond
510 |outside stroke .
o the lower software stroke limit.
limit (-)
Movement The address of the positioning data to be
511 |outside stroke executed next exceeds the upper software
limit (+) stroke limit.
Immediate stop after completion of preceding
o positioning data during continuous path control
Movement The address of the positioning data to be
512 |outside stroke executed next exceeds the lower software
limit (-) stroke limit.
Positioning
operation Outside current | The address of current value change is outside
514 |value change the range between 0 and 359.99999 in the
range degree unit.
® The “continuous path control” operation
attern is specified in the positioning data of .
P P P 9 The current value is not changed.
Current value the current value change control method.
515 |change not ® The “current value change” control method is
possible specified in the data following the positioning
data of the “continuous path control”
operation pattern.
* Continuous path control is designated with
the speed control, speed/position
changeover, sizing feed or other control
) method where continuous path control is
Continuous path | )
impossible. . . .
516 [control not ) Operation at the start is not carried out.
possible * The data preceding speed control,

speed/position changeover or sizing feed is
continuous path control.

* The continuous positioning control is
designated for speed control.
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Relevant buffer memory address

Axis 1 Axis 2 Axis 3

Setting range
(Setting given in sequence program)

Remedy

Software stroke limit upper limit

value
16 166 316
17 167 317

Software stroke limit lower limit

value
18 168 318
19 169 319

<Software stroke limit upper/lower limit
value>
(In standard mode)
¢ [mm] [inch] [pulse]
-2147483648 to 2147483647
* [degree] 0 to 35999999
(In stepping motor mode)
¢ [mm] [inch] [pulse]
-134217728 to 134217727
* [degree] 0 to 35999999

Change the current feed to within the range of the
software stroke limit, using manual control operation (refer
to Chapter 11).

Refer to section “5.3 List of
positioning data.”

<Positioning address/movement

amount>

(In standard mode)

® [mm] [inch] [pulse]
-2147483648 to 2147483647

® [degree] 0 to 35999999

(In stepping motor mode)

® [mm] [inch] [pulse]
-134217728 to 134217727

® [degree] 0 to 35999999

¢ Correct the positioning address to within the range of the
software stroke limit.

® Change the current feed to within the range of the
software stroke limit, using manual control operation
(refer to Chapter 11).

Correct the positioning address/movement amount of the
positioning data to within the range of the software stroke
limit.

(Refer to section 5.3 Da. 5))

1154
1155

1204
1205

1254
1255

<New current value>
[degree] 0 to 35999999

Change the new current value to within the setting range.
(Refer to section 9.2.10)

Refer to section “5.3 List of
positioning data.”

<Control method> 01+ to 11+, 20n

® 03H, 06H: 1 to 2 axis fixed-dimension
control

® ODH, OEH: Speed control

® 114: Current value change

® Speed/position changeover control:
OFH, 10+

<Operation pattern> 00, 01, 11

¢ 01: Continuous positioning control

¢ 11: Continuous path control

Do not designate the current value change in the
positioning data following continuous path control.
(Refer to section 9.2.10)

* Do not designate speed control, sizing feed, or
speed/position changeover control in the positioning data
following continuous path control.

* Do not perform sizing feed, speed control, or
speed/position changeover control in the operation
pattern of continuous path control.

* Do not perform speed control in the operation pattern of
continuous positioning control. (Refer to Chapter 9)
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14 TROUBLESHOOTING

MELSEC-A

Division of | Error e .
Error name Description Action at occurrence of error
error code
Outside

518 |operation pattern |The operation pattern setting is “2.”
range
Interpolation L . L

) _|Interpolation is started during operation in the

519 |while target axis )

. target axis.
is BUSY

520 Unit group The unit group of the target axis of interpolation
disagreement is different.

At start:  Operation does not start.
lllegal * Interpolation data is specified with 1-axis During operation:

521 interpolation module. Stopping according to sudden stop
description * Interpolation data is specified for axis 2 with (stopping group 3) setting
command 2-axis module. (deceleration and stop/sudden

stop) selected in detail parameter 2
(However, deceleration and stop only during
manual pulse generator operation)
T Command speed .
Positioning 522 . The command speed is set at “0.”
) setting error
operation
Control method .

524 ) The control method setting is out of the range.

setting error
One of the following cases is applicable with
auxiliary point-designated arc interpolation.
® Start point = Auxiliary point
® End point = Auxiliary point

Auxiliary point P . M p_ - .

525 ) ® The start point, end point and auxiliary point )
setting error . . At start: Operation does not start.

are in a line. ) . )
. . . During operation: Immediate stop
® The auxiliary point or center point is out of the
range between -2147483648 and
2147483647.
526 End point setting |[The start point is the end point with the

error

auxiliary point-designated arc interpolation.
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14 TROUBLESHOOTING

MELSEC-A

Relevant buffer memory address Setting range

. . . Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)

Correct the operation pattern.

(Refer to section 5.3[Da. 1))

<Operation pattern>00, 01, 11
® 00: Positioning complete
® 01: Continuous positioning control

® 11: Continuous path control
Correct the control method. (Refer to section 5.3 [ Da. 2])

<Unit setting> Correct the positioning data or the “unit setting” parameter.
0,123 (Refer to section 9.1.6)

0 150 300

<Control method> 01+ to 11H, 204

® 03H, 06H: 1 to 2 axis fixed-dimension control
® 0ODw, OEH: Speed control

® 114: Current value change

Correct the control method.

(Refer to section 5.3 Da. 2))

® Speed/position changeover control: OF+, 10n

<Command speed>
(In standard mode)

Address storing the command 1 to 1000000 [pulse/s]
speed of each of positioning data 1 to 600000000 [mm/min, etc.] Correct the command speed.
P P g i e (Refer to section 5.3[Da. 7))
No. 1 to 600 (In stepping motor mode)

1 to 62500 [pulse/s]
1 to 37500000 [mm/min, etc.]

<Control method> 01+ to 11H, 204

® 03H, 06H: 1 to 2 axis fixed-dimension control
® 0ODw, OEH: Speed control

® 114: Current value change

Correct the control method or parameter. (Refer to section
9.1.6)

® Speed/position changeover control: OF+, 10n

<Positioning address/movement
amount>
(In standard mode)
® [mm] [inch] [pulse] Correct the address of the auxiliary point (arc address).
Refer to section “5.3 List of -2147483648 to 2147483647 (Refer to section 9.2.6)

positioning data.” (Unit [degree] cannot be set.)
<Arc address>

-2147483648 to 2147483647
(In stepping motor mode)

Correct the end point address (positioning address).
(Refer to section 9.2.6)
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14 TROUBLESHOOTING

MELSEC-A

Division of | Error - .
Error name Description Action at occurrence of error
error code
Arc with center point designation applicable to
one of the following
527 Center point * Start point = Center point At start: Operation does not start.
setting error * End point = Center point During operation: Immediate stop
* The center point address is out of the range
between -2147483648 and 2147483647
*® The positioning address setting is a negative )
value in the speed/position changeover At start: Operation does not start.
530 Outside address | control mode. During operation: Stopping according to
range ® The positioning address setting of ABS1 or  |sudden stop (stopping group 3) setting
ABS2 is out of the range between 0 and (deceleration and stop/sudden stop) selected in
359.99999 [degrees]. detail parameter 2
530 Simultaneous  |An error other than this one is developed to a  |(However, deceleration and stop only during
start not possible |target axis of simultaneous start. manual pulse generator operation)
One of the following is applicable when
condition data is referred to for a conditional
start, wait start or JUMP command.
o * The target condition setting is out of the
Positioning - .
. 533 Condition data setting range.
operation error * The condition operator setting is out of the o .
. Operation is terminated.
setting range.
* The condition operator is range designation
“1" and parameter 1 is smaller than
parameter 2.
534 Special start The command code of the special start
command error |[command is out of the setting range.
536 M code ON Positioning start is performed when the “M
signal ON start |code ON" signal (XD, XE, XF) is turned ON.
537 PLC READY Positioning start is performed when “PLC
OFF start READY” (Y1D) is turned OFF.
— - Operation does not start at the start.
Positioning start is performed when AD75
538 |READY ON start .
READY (X0) is turned ON.
. The “positioning start number” setting is other
Outside start
543 than 1 to 600, 7000 to 7010, 8001 to 8050, or
number range .
9000 to 9003 at positioning start.
Outside radius ) At start: Operation does not start.
544 The arc radius exceeds 536870912.

range

During operation: Immediate stop
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14 TROUBLESHOOTING

MELSEC-A
Relevant buffer memory address Setting range Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
<Positioning address/movement
amount> Correct the center point address (arc address).
(In standard mode) (Refer to section 9.2.7)
¢ [mm] [inch] [pulse] [degree (INC)]
Refer to section “5.3 List of -2147483648 to 2147483647
positioning data.” ® [degree (ABS)] 0 to 35999999
<Arc address>
-2147483648 to 2147483647 Correct the positioning address.
(In stepping motor mode) (Refer to section 9.2.9)
Refer to section "5.3 List of Refer to the error history to search for axes developing
positioning data" and section "5.4 - errors other than this one and remove the causes of the
Start block data.” errors. Correct the start block data and positioning data.
— Correct the start block data.
Refer to section "5.4 Start block
data."
<Special command> Correct the special start data.
00+ to O7H (Refer to section 5.4 |Da. 12])
<M code OFF request> Turn the “M code ON” signal OFF then start.
1153 1203 1253 . . .
1: The M code ON signal is turned OFF. |(Refer to section 12.6.3)
Check the sequence program in which the PLC READY
- - - - signal (Y1D) is turned ON or OFF. Turn PLC READY ON
then start.
- - - - Check AD75 READY OFF then start.
(Refer to section 3.4.2)
<Positioning start No.>
1150 1200 1250 1 to 600, 7000 to 7010, Correct the positioning start No.
8001 to 8050, 9001 to 9003
Refer to section “5.3 List of <Max. radius> Correct the positioning data.
positioning data.” 536870912 (Refer to sections 9.2.6 and 9.2.7)
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14 TROUBLESHOOTING

MELSEC-A

Division of | Error - .
Error name Description Action at occurrence of error
error code
900 Outside unit The setting range of “unit setting” in basic
setting range parameter 1 is out of the setting range.
No. of pulses per ) . o
) ) The setting range of “No. of pulses per rotation
901 |rotation setting | . . .
error in basic parameter 1 is out of the setting range.
Movement .
The setting range of “movement amount per
amount per o . .
902 ) . rotation” in basic parameter 1 is out of the )
rotation setting . At start: Operation does not start.
setting range. . . .
error During operation: Immediate stop
Unit . . P
L The setting range of “unit magnification” in
903 |magnification ) . .
) basic parameter 1 is out of the setting range.
setting error
904 Pulse output The setting range of “pulse output mode” in
mode error basic parameter 1 is out of the setting range.
905 Rotation direction|The setting range of “rotation direction setting”
setting error in basic parameter 1 is out of the setting range.
910 Outside speed  [The setting range of “speed limit value” in basic
limit value range [parameter 2 is out of the setting range.
Parameter
Outside . L .
o The setting range of “acceleration time 0” in )
911 |acceleration time ) ) ) At power-on or when the PLC READY signal
basic parameter 2 is out of the setting range. ) i
range (Y1D) is turned ON: The AD75 READY signal
Outside ) o . (X0) is not turned on.
L The setting range of “deceleration time 0" in . .
912 |deceleration time ) ) . At start: Operation does not start.
basic parameter 2 is out of the setting range.
range
913 Outside bias The setting range of “bias speed at start” in
speed range basic parameter 2 is out of the setting range.
* The “software stroke limit upper limit value”
setting in detail parameter 1 is out of the
921 Software stroke setting range with “degree” unit. The AD75 READY signal (X0) is not turned

limit upper limit

* The software stroke limit upper limit value is
smaller than the software stroke limit lower
limit value with a unit other than “degree”.

OFF.
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14 TROUBLESHOOTING

MELSEC-A

Relevant buffer memory address

Setting range

) ) ) Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)

0 150 300 0,123
1 151 301 1 to 65535
2 152 302 1 to 65535
3 153 303 1, 10, 100, 1000
4 154 304 0,123
5 155 305 0,1

(In standard mode) Change the setting to within the setting range and turn

1 to 1000000 [pulse/s] OFF then ON the PLC READY signal (Y1D).

6 156 306 1 to 600000000 [mm/min, etc.]
7 157 307 (In stepping motor mode)

1 to 62500 [pulse/s]

1 to 37500000 [mm/min, etc.]

8 158 308 (One-word type) 1 to 65535
9 159 309 (Two-word type) 1 to 8388608
10 160 310 (One-word type) 1 to 65535
11 161 311 (Two-word type) 1 to 8388608

(In standard mode)

1 to 1000000 [pulse/s]

12 162 312 1 to 600000000 [mm/min, etc.]
13 163 313 (In stepping motor mode)

1 to 62500 [pulse/s]

1 to 37500000 [mm/min, etc.]
(In standard mode)
¢ [mm] [inch] [pulse]
~2147483648 t0 2147483647 * Change the setting to within the setting range.

16 166 316 * [degree] 0 to 35999999 * |In case of a unit other than “degree,” change the settings
17 167 317 (In stepping motor mode) so that the lower limit value is smaller than the upper limit

¢ [mm] [inch] [pulse]
—134217728 to 134217727
* [degree] 0 to 35

value.
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14 TROUBLESHOOTING

MELSEC-A

Division of | Error L )
Error name Description Action at occurrence of error
error code
® The “software stroke limit lower limit value”
setting in detail parameter 1 is out of the
922 Software stroke setting range with “degree” unit.
limit lower limit  [® The software stroke limit upper limit value is
smaller than the software stroke limit lower
limit value with a unit other than “degree.”
The setting range of “software stroke limit
Software stroke ) g g . .
923 | . ) selection” in detail parameter 1 is out of the
limit selection .
setting range.
Software stroke [The setting range of the “software stroke limit
924 |limit valid/invalid |valid/invalid setting” in detail parameter 1 is out
setting of the setting range.
.| The setting range of the “torque limit setting
lllegal torque limit ) . . .
925 i value” in detail parameter 1 is out of the setting
setting value
range.
. The setting range of the “command in-position [The AD75 READY signal (X0) is not turned
Parameter Command in- . . . .
926 I range” in detail parameter 1 is out of the setting |OFF.
position range
range.
The setting range of the “M code ON signal
M code ON o ) .
927 |.. . output timing” in detail parameter 1 is out of the
timing error )
setting range.
Speed The setting range of the “speed changeover
928 |changeover mode” in detail parameter 1 is out of the setting
mode error range.
Interpolation ) ) )
speed The setting range of the “interpolation speed
929 P . ) designation method” in detail parameter 1 is
designation .
out of the setting range.
method
Current value The setting range of the “current feed value
930 [update request |during speed control” in detail parameter 1 is
error out of the setting range.
Manual pulse ; _ )
The “manual pulse generator selection” setting
931 |generator

selection error

in detail parameter 1 is out of the setting range.
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14 TROUBLESHOOTING

MELSEC-A

Relevant buffer memory address

Setting range

. . . Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
(In standard mode)
® [mm] [inch] [pulse]
-2147483648 to 2147483647 * Change the setting to within the setting range.
18 168 318 ® [degree] 0 to 35999999 ® Change the settings so that the lower limit value is
19 169 319 (In stepping motor mode) smaller than the upper limit value with a unit other
¢ [mm] [inch] [pulse] than “degree.”
—134217728 to 134217727
® [degree] 0 to 35999999
20 170 320 0,1
21 171 321 0,1
(In standard mode)
® [mm] [inch] [pulse]
1 to 32767000
22 172 322 ® [degree] 1 to 32767
23 173 323 (In stepping motor mode)
® [mm] [inch] [pulse]
1to 2047937
® [degree] 1 to 2047
24 174 324 1to 500
25 175 325 0,1 Change the setting to within the setting range and turn
OFF then ON the PLC READY signal (Y1D).
26 176 326 0,1
27 177 327 0,1
28 178 328 0,1,2
0: Manual pulse generator operation
ignored
1: Manual pulse generator connected to
axis 1 is used.
29 179 329
2: Manual pulse generator connected to
axis 2 is used.
3: Manual pulse generator connected to
axis 3 is used.
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14 TROUBLESHOOTING

MELSEC-A

Division of | Error L )
Error name Description Action at occurrence of error
error code
) The “logic selection for pulse output to the drive
Pulse logic ) L . .
932 . unit” setting in detail parameter 1 is out of the
selection error .
setting range.
Acceleration/dec |The “size selection for . .
o ) o o . |The AD75 READY signal (X0) is not turned
933 |eleration time acceleration/deceleration time” setting in detail OFF
size error parameter 1 is out of the setting range. '
Backlash
) The movement amount per pulse converted to
938 |compensation
the pulse count exceeds 256 pulses.
amount error 2
950 Acceleration time | The setting range of “acceleration time 1" in
1 setting error detail parameter 2 is out of the setting range.
951 Acceleration time | The setting range of “acceleration time 2" in
2 setting error detail parameter 2 is out of the setting range.
952 Acceleration time |The setting range of “acceleration time 3" in
3 setting error detail parameter 2 is out of the setting range.
Parameter
o ) . N . At start: Failure to start
Deceleration time|The setting range of “deceleration time 1" in ) )
953 ) . ) ) During operation:
1 setting error detail parameter 2 is out of the setting range. . .
Stopping according to sudden stop
(stopping group 3) setting
o ) o . (deceleration and stop/sudden
Deceleration time|The setting range of “deceleration time 2" in . )
954 ) ) ] ) stop) selected in detail parameter 2
2 setting error detail parameter 2 is out of the setting range. . .
(However, deceleration and stop only during
manual pulse generator operation)
955 Deceleration time|The setting range of “deceleration time 3" in
3 setting error detail parameter 2 is out of the setting range.
® The setting range of the “JOG speed limit
. value” in detail parameter 2 is out of the
JOG speed limit )
956 setting range.
value error . - .
® The “JOG speed limit value” setting in detail
parameter 2 exceeds the speed limit value.
JOG acceleration|The setting range of “JOG acceleration time
957 |selection setting |selection” in detail parameter 2 is out of the

error

setting range.
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14 TROUBLESHOOTING

MELSEC-A

Relevant buffer memory address

Setting range

. . ) Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
0: Positive logic
30 180 330 1: Negative logic
-Neg 9 Change the setting to within the setting range and turn
OFF then ON the PLC READY signal (Y1D).
0: One-word type
31 181 331
1: Two-word type
Change the setting so that the movement per pulse
15 165 315 0to 255 converted to the pulse count becomes fewer than 256
pulses. (Refer to section 12.3.1)
(One-word type)
36 186 336 1 to 65535
37 187 337 (Two-word type)
1 to 8388608
(One-word type)
38 188 338 1 to 65535
39 189 339 (Two-word type)
1 to 8388608
(One-word type)
40 190 340 1 to 65535
41 191 341 (Two-word type)
1 to 8388608 Change the setting to within the setting range and turn
(One-word type) OFF then ON the PLC READY signal (Y1D).
42 192 342 1 to 65535
43 193 343 (Two-word type)
1 to 8388608
(One-word type)
44 194 344 1 to 65535
45 195 345 (Two-word type)
1 to 8388608
(One-word type)
46 196 346 1 to 65535
47 197 347 (Two-word type)
1 to 8388608
(In standard mode)
1 to 1000000 [pulse/s] . o )
j ® Change the setting to within the setting range and turn
48 198 348 1 to 600000000 [mm/min, etc.] .
. OFF then ON the PLC READY signal (Y1D).
49 199 349 (In stepping motor mode) . o .
® Change the setting to within the speed limit value.
1 to 62500 [pulse/s]
1 to 37500000 [mm/min, etc.]
Change the setting to within the setting range and turn
50 200 350 0,123 .
OFF then ON the PLC READY signal (Y1D).
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14 TROUBLESHOOTING

MELSEC-A

Division of | Error L )
Error name Description Action at occurrence of error
error code
JOG deceleration| The setting range of “JOG deceleration time
958 |selection setting |selection” in detail parameter 2 is out of the
error setting range.
Acceleration/dec ) ) )
eleration The setting range of “acceleration/deceleration
959 . ) process selection” in detail parameter 2 is out
selection setting )
of the setting range.
error
S-pattern ) .
. __|The setting range of the “S-pattern proportion”
960 |proportion setting |. . ) )
in detail parameter 2 is out of the setting range.
error
lllegal sudden The setting range of the “sudden stop .
) o ) ) ) At start: Failure to start
962 |stop deceleration |deceleration time” in detail parameter 2 is out ) .
} . During operation:
time of the setting range. ) .
Stopping according to sudden stop
Stop group 1 The setting range of “stop group 1 sudden stop (stopping group 3) setting
963 [sudden stop selection” in detail parameter 2 is out of the (deceleration and stop/sudden
selection error  |setting range. stop) selected in detail parameter 2
Stop group 2 The setting range of “stop group 2 sudden stop [(However, deceleration and stop only during
964 |sudden stop selection” in detail parameter 2 is out of the manual pulse generator operation)
selection error  |setting range.
Stop group 3 The setting range of “stop group 3 sudden stop
965 |sudden stop selection” in detail parameter 2 is out of the
selection error  |setting range.
Outside
Parameter . The setting range of the “allowable circular
allowable circular |, . ) .
966 |. . interpolation error width range” in detail
interpolation error . .
) parameter 2 is out of the setting range.
width range
The setting range of “external start function
External start L . .
967 . selection” in detail parameter 2 is out of the
selection error ;
setting range.
The “near pass mode selection for path control”
Path control L . ) .
971 setting in detail parameter 2 is out of the setting
mode error
range.
. The setting range of the “zero point return
Zero point return . . .
980 method” zero point return basic parameter is
method error .
out of the setting range.
. The setting range of the “zero point return
981 Zero point return direction” zero point return basic parameter is
direction error ) P P The AD75 READY signal (X0) is not turned
out of the setting range.
OFF.
Zero point The setting range of the “zero point address”
982 |address setting |zero point return basic parameter is out of the

error

setting range.
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14 TROUBLESHOOTING

MELSEC-A

Relevant buffer memory address

Setting range

. . . Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
51 201 351 0,1,2,3
52 202 352 0,1
53 203 353 1to 100
(One-word type)
54 204 354 1 to 65535
55 205 355 (Two-word type)
1 to 8388608
56 206 356 0,1
57 207 357 0,1
58 208 358 0,1
Change the setting to within the setting range and turn
(In standard mode) OFF then ON the PLC READY signal (Y1D).
60 210 360 1 to 100000
61 211 361 (In stepping motor mode)
62 212 362 0,1,2
0: Positioning address pass mode
66 216 366
1: Near pass mode
70 220 370 0,1,23,4,5
71 221 371 0,1
(In standard mode)
¢ [mm] [inch] [pulse]
-2147483648 to 2147483647
72 222 372 * [degree] 0 to 35999999
73 223 373 (In stepping motor mode)
¢ [mm] [inch] [pulse]
—134217728 to 134217727
* [degree] 0 to 35999999
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14 TROUBLESHOOTING

MELSEC-A

Division of | Error . .
Error name Description Action at occurrence of error
error code
. The setting range of the “zero point return
Zero point return ) . .
983 speed” zero point return basic parameter is out
speed error )
of the setting range.
The setting range of the “creep speed” zero
Creep speed ) . .
984 error point return basic parameter is out of the
setting range.
. The setting range of the “zero point return retry”
Zero point return . . .
985 zero point return basic parameter is out of the
retry error .
setting range.
. The setting range of the “zero point return
Zero point return D . ) . .
991 . torque limit value” zero point return detail The AD75 READY signal (X0) is not turned
Parameter torque limit value . )
parameter is out of the setting range. OFF.
Setting for the ) )
The setting range of the “setting for the
movement .
movement amount after near-point dog ON”
992 [amount after . . .
) zero point return detail parameter is out of the
near-point dog j
setting range.
ON error
Zero point return | The setting range of the “zero point return
993 [acceleration acceleration time selection” zero point return
selection error  |detail parameter is out of the setting range.
Zero point return | The setting range of the “zero point return
994 [deceleration deceleration time selection” zero point return
selection error  |detail parameter is out of the setting range.
Speed selection [The setting range of the “speed designation
997 |at zero point shift |during zero point shift” zero point return detail
error parameter is out of the setting range.
Flash ROM sum - .
999 Flash ROM writing is terminated erroneously.

check error

If a reserved error code is displayed, unnecessary data is stored in the buffer memory not described in the

manual.

If a reserved error occurs, write the following data to the designated buffer memory.

Error code Setting data . Relevant buffer memory address .
Axis 1 AXis 2 Axis 3
934 0 32 182 332
935 1 33 183 333
936 3 34 184 334
937 0 35 185 335
996 1 87 237 387
970 0 64, 65 214,215 364, 365
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14 TROUBLESHOOTING

MELSEC-A

Relevant buffer memory address

Setting range

. . ) Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
(In standard mode)
1 to 1000000 [pulse/s]

74 224 374 1 to 600000000 [mm/min, etc.]
75 225 375 (In stepping motor mode)

1 to 62500 [pulse/s]

1 to 37500000 [mm/min, etc.]
(In standard mode)
1 to 1000000 [pulse/s]

76 226 376 1 to 600000000 [mm/min, etc.]
77 227 377 (In stepping motor mode)

1 to 62500 [pulse/s]

1 to 37500000 [mm/min, etc.]
78 228 378 0,1
Change the setting to within the setting range and turn

86 236 386 1to 300 OFF then ON the PLC READY signal (Y1D).

(In standard mode)
80 230 380 0 to 2147483647
81 231 381 (In stepping motor mode)

0to 134217727
82 232 382 0,1,2,3
83 233 383 0,1,2,3
88 238 388 0,1
- - * Write the flash ROM again.
* |f the same error persists, replace the module.
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14 TROUBLESHOOTING

14.3 List of warnings

MELSEC-A

The following table shows the warning details and remedies when warnings occur.

Division of | Warning . L . .
. Warning name Description Action at occurrence of warning
warning code
000 [(Normal) - -
lllegal
movement
amount change |The setting of the speed/position changeover|The action follows the positioning address and
051 ([during control movement amount change register is|movement amount specified in the positioning
speed/position |out of the setting range. data.
_ changeover
control
052 llegal new The new speed value setting is out of the[Clamped at the maximum limit in the setting
speed value setting range during JOG operation. range.
Start during . . ) .
100 ) A start request is issued when the axis is busy. |Operation continues.
operation
Current value . .
The current value is changed when the axis is .
101 |change when bus The current value change request is ignored.
BUSY v
Deviation o L
A deviation counter clear request is issued L .
102 |counter clear . The deviation counter clear request is ignored.
when the axis is busy.
request
Restart not A restart command is issued in other than the ) .
104 . ) Operation continues.
possible “stopped” axis status.
105 lllegal target The target axis of reading/writing is out of the|® The warning is for the reference axis.
axis setting range. ® Reading/writing is not made.
Common lleaal
g_ . The positioning data number to be read/written|® The warning is for the target axis.
106 |positioning data |. . . o
No is out of the setting range. ® Reading/writing is not made.
107 lllegal writing The writing pattern to be read/written is out of|® The warning is for the target axis.
pattern the setting range. ® Reading/writing is not made.
108 llegal flash A flash ROM writing request is issued when|® The warning is for axis 1.
ROM writing AD75 READY (X0) is OFF. ® The flash ROM is not written.
Writing when . . The warning is for the target axis of the writing
109 A request is issued when the axis is busy.
BUSY request.
A request to write the flash ROM is issued
111 |In PLC READY |when PLC READY is ON (during request to|The warning is for axis 1.

teach).
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MELSEC-A

Relevant buffer memory address

Setting range

. ) ) Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
<In standard mode> L .
Correct the setting in the speed/position changeover
1164 1214 1264 0to 2147483647 [pulses, etc.] . -
] control movement amount change register to within the
1165 1215 1265 <In stepping motor mode> .
setting range.
0to 134217727 [pulses, etc.]
<In standard mode>
0 to 1000000 [pulse/s]
1156 1206 1256 0 to 600000000 [mm/min, etc.] Change the new speed value setting to within the
1157 1207 1257 <In stepping motor mode> setting range.
0 to 62500 [pulse/s]
0 to 37500000 [mm/min, etc.]
- - - - Correct the start request issuance timing.
L Do not change the current value during operation of the
<Positioning start No.> .
1150 1200 1250 axis.
9003: Current value change .
(Refer to section 9.2.10)
Do not reset the deviation counter during axis
- - - - operation.
(Refer to Chapter 8)
Correct the start request issuance timing. (Refer to
<Restart command> section 6.5.5)
1152 1202 1252 ) .
1: Restart (Do not issue a restart command in other than the
“stopped” axis operation status.)
<Target axis>
1: Axis 1, 2: Axis 2, 3: Axis 3,
1103 4: Interpolation in axes 1 and 2, Set a value within the setting range.
5: Interpolation in axes 2 and 3,
6: Interpolation in axes 3 and 1.
<Positioning data No.> .- .
1104 Set a value within the setting range.
1 to 600
<Write pattern> <Write pattern>
<Upper order> <Lower order>
1105 00+ to O7H 00+ to OFH Set a value within the setting range.
Refer to section “5.7.1 System control
data.”
<Flash ROM write request> o
1138 .
1: Flash ROM write request
Target axis <Target axis>
1103 1,2,3,4,56 A write request is issued when the axis is not busy.
Read/write request <Read/write request> (Refer to section 12.6.4)
1106 2: Write request

Same as warning code 109

None (The write request issued in the teach mode is
responded as soon as the PLC READY signal (Y1D) is
turned OFF.)
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MELSEC-A

Division of |Warning . L . .
. Warning name Description Action at occurrence of warning
warning code
112 llegal override |A value outside the range from 1 to 300 is|® Setting “0™: Controlled to 100.
value specified as an override value. * “301" or larger setting: Controlled to 300.
Outside new i .
A value outside the range from 1 to 500 is . )
113 [torque value o Torque change is not carried out.
specified as a new torque value.
range
Common
Below bias The command speed is smaller than the . )
114 ) . Operation is made at the bias speed at start.
speed starting bias speed.
The No. of read/write data of positioning data o )
llegal No. of . . * The warning is for the target axis.
115 ) No. 101 to 600 is outside the range from 1 to ) S
read/write data 100 ® Reading/writing is not made.
Speed change |A speed change request is issued during
300 |during deceleration and stop caused by turned OFF of|Speed change is not made.
deceleration the JOG start signal.
JOG ¢ |f the JOG speed limit value is exceeded,
. . ) JOG operation continues at the JOG speed
JOG speed limit |The new speed value in JOG operation| = .
301 . limit value.
value exceeds the JOG speed limit value. ) . . .
® The “in speed limit flag” is turned ON while
the JOG speed limit is active.
Outside manual .
The manual pulse generator 1 pulse input o
pulse generator L ® Input magnification > 101: 100
401 | magnification is “0” or equal to or larger than o
input “101" * Input magnification “0": 1
magnification '
Manual
pulse
generator Manual pulse  [The manual pulse generator enable flag is set| _ .
A __|Failure to start manual pulse generator
402 |generator when “manual pulse generator selection” in operation
selection 0 detail parameter 1 is set at “0.” P
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Relevant buffer memory address Setting range

. . . Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)
<Positioning operation speed override>
1159 1209 1259
1 to 300

<N r lue> s :
1176 1226 1276 ew torque value Set a value within the setting range.

1 to [torque limit setting value]
<Torque limit setting>

24 174 324
1 to 500
Refer to section “5.3 List of positioning| <Command speed, bias speed at start>
data” for the command speed. <In standard mode>
Bias speed at start 0 to 1000000 [pulse/s] Change the command speed and bias speed at start so
0 to 600000000 [mm/min, etc.] that the command speed is equal to or larger than the
<In stepping motor mode> bias speed at start.

12,13 162, 163 | 312,313 0 to 62500 [pulse/s]

0 to 37500000 [mm/min, etc.]

5102 <No. of read/write data> Change the setting to within the setting range and issue
1to 100 a read/write request. (Refer to section 7.2)

<Speed change request> Do not change the JOG speed during deceleration

1158 1208 1258 .
1: Speed change request caused by turned OFF of the JOG start signal.

New speed value <New speed value or JOG speed limit
1156 1206 1256 value>
1157 1207 1257 <In standard mode>
JOG speed limit value 0 to 1000000 [pulse/s]

0 to 600000000 [mm/min, etc.]
<In stepping motor mode>
0 to 62500 [pulse/s]
0 to 37500000 [mm/min, etc.]
[In case of speed change value, the
minimum setting is “0.”]

Change the setting to within the setting range.

48, 49 198, 199 | 348, 349

<Manual pulse generator 1 pulse input .
1168 1218 1268 maanification> Change the manual pulse generator 1 pulse input
1169 1219 1269 lgto 100 magnification to within the setting range.

Manual pulse generator enable flag |<Manual pulse generator enable flag>
1167 1217 1267 0: Operation using the manual pulse
Manual pulse generator selection generator is not enabled.
1: Operation using the manual pulse
generator is enabled.
<Manual pulse generator selection> ® Change the manual pulse generator enable flag to
0: Manual pulse generator operation| prohibition.
ignored ® Change the manual pulse generator selection setting
29 179 329 1: Manual pulse generator connected to| to a value between 1 and 3.

axis 1 is used.
2: Manual pulse generator connected to
axis 2 is used.
3: Manual pulse generator connected to
axis 3 is used.
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MELSEC-A

Division of |Warning . o . .
. Warning name Description Action at occurrence of warning
warning code
Deceleration and L .
A speed change request is issued during ) .
500 |stop speed ) Speed change is not carried out.
deceleration and stop.
change
. . . . * The speed is controlled to the “speed limit
501 Speed limit value | The new speed value given during operation value.”
over exceeds the speed limit value. ) . .
® The “in speed limit flag” is turned ON.
M code ON The M code ON signal is turned ON during ) . )
503 ) . o Execution of positioning data continues.
signal ON start |execution of positioning data.
) In the block start positioning operation, the
No operation end . . o Lo .
505 settin setting at 50th point in the positioning start Operation is terminated.
9 data indicates continuation.
FOR to NEXT .
506 . There is a nested set of FOR and NEXT.
nesting structure
Speed/position . . . . .
The changeover signal is turned ON during Operation continues.
changeover ) -
I 508 . . |acceleration under speed/position changeover
Positioning signal ON during
. . control.
operation acceleration
Insufficient ) ) A speed change occurs at the nearest value.
. The deceleration distance for a speed change . .
509 |remaining . - (However, the request is ignored if the
] request is insufficient. ) ) )
distance operation pattern is continuous path control.)
“2: Restart” is specified for the step start
information in the “in step wait” axis operation
) status.
Invalid step start - - — .
511 information “1: Step continue” or “2: Restart” is specified in |Step operation does not start.
the step start information in the “step error
occurring,” “error occurring,” “waiting,” or
“stopped” axis operation status.
512 llegal external | The “external start function selection” setting in|Nothing occurs in response to the external start
start function detail parameter 2 exceeds the setting range. |signal.
Insufficient . . I .
There is no movement amount necessary for |Immediate stop after the positioning address is
513 |movement . .
automatic deceleration. reached
amount
Outside .. |* The command speed is controlled to the
The command speed exceeds the speed limit | o R
514 |command speed value speed limit value.
range ' ® The “in speed limit” flag is set.
System lllegal clock data |The clock data is written when the clock data ) .
900 The clock data is not written.

control data

setting

setting is out of the setting range.
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Relevant buffer memory address Setting range

. . . Remedy
Axis 1 Axis 2 Axis 3 (Setting given in sequence program)

Do not change the speed during deceleration or
<Speed change request> )
1158 1208 1258 stoppage caused by a stop command or during

1: Speed change request ) : »
automatic deceleration under position control.

New speed value <New speed value, speed limit value>
1156 1206 1256 <In standard mode>
1157 1207 1257 1 to 1000000 [pulse/s]

Speed limit value 1 to 600000000 [mm/min, etc.]

Change the new speed to a value within the range from

<In stepping motor mode>
1 to 62500 [pulse/s]
6,7 156, 157 | 306, 307 1 to 37500000 [mm/min, etc.]
[In case of new speed value, the
minimum setting is “0."]

0 to the “speed limit value.”

<M code OFF request> Correct the ON/OFF timing of the “M code OFF

1153 1203 1253 . ) .
1: The M code ON signal is turned OFF. [request.” (Refer to section 12.6.3)
<Operation pattern>
Refer to section “5.3 List of positioning|00: Positioning complete Specify the end of operation at the 50th point. (Refer to
data.” 01: Continuous positioning control Chapter 10)
11: Continuous path control
- - - - Reduce the FOR to NEXT nesting structure to one.
(Refer to section 10.3.9)
Do not turn ON the speed/position changeover signal
- - - - during acceleration.
(Refer to section 9.2.9)
o o o o Issue a speed change request at a position where the
sufficient remaining distance is left.
Do not specify “1: Step continue” in the “step waiting”
<Step start information> axis status.
0: End of reception of step start
1174 1224 1274 .
1: Step continue Do not specify “1: Step continue” or “2: Restart” in the
2: Restart “step error occurring,” “error occurring,” “waiting,” or
“stopped” axis operation status.
62 212 362 <External start function selection> Change “external start function selection” in detail
0,12 parameter 2 to within the setting range.

Refer to section “5.3 List of positioning Change the positioning data to an address or
data.” movement amount sufficient for deceleration.

Refer to section “5.3 List of positioning| <Command speed, speed limit value>
data” for the command speed. <In standard mode>
Speed limit value 1 to 1000000 [pulse/s]
1 to 600000000 [mm/min, etc.]

Change the command speed to within the setting

. range.
<In stepping motor mode>
6,7 156, 157 | 306, 307 1 t0 62500 [pulse/s]
1 to 37500000 [mm/min, etc.]
1100 Hours: 00 to 23
1101 Minutes: 00 to 59 Enter settings within the setting range in BCD codes.

Seconds: 00 to 59
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MELSEC-A

14.4 Start during error history

If an error occurs when starting, all the data in the buffer memory start history area
(address: 462 to 541) is copied to the start during error history area (addresses: 543 to
622).

The data stored in the start during error history area is lost when the power is turned
OFF.
(When the power is turned ON, a "0" is stored in the start during error history.)

Up to 16 start history items from turning the power ON can be stored in the start during
error history area.

(The previous history items are cleared in order from No. 1 when the No. of history
items is exceeded.)

The start during error history can be monitored with a peripheral device.

Refer to the AD75 software package operating manual for details on operation of the
peripheral device.

< Example of display on the peripheral device >

No. Axis Start Type Time Judgment
1 1 External 100 21:34:56.7 OK
2 2 PC Manual puise generator ~ 21:43:12.3 OK
3 2 PC JOG 21:43:34.4 201
4 1 External Restart 100 21:43:54.8 OK
5 3 Peripheral 101 10:18:03.7 201
14 - 36
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Appendix 1 External dimension drawing
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Appendix 2 Format sheets

Appendix 2.1 Positioning module operation chart

Axis address
mm, inch, degree, pulse

Axis address
mm, inch, degree, pulse
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Axis address
mm, inch, degree, pulse

Axis address
mm, inch, degree, pulse
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MELSEC-A
Appendix 2.2 Parameter setting value entry table
Setting value
Item :
mm inch degree pulse
Pr.1 | Unit setting 0 1 2 3
. No. of pulses per rotation (Ap) 1 to 65535 pulse
& Movement amount per rotation |1 to 65535 110 65535 1to 65535 1 to 65535
§ (A)) x 10"tum x10%inch | x 10°degree pulse
g Unit magnification (Am) 1: 1-fold, 10: 10-fold, 100: 100-fold, 1000: 1000-fold
o
o 0: PULSE/SIGN mode, 1: CW/CCW mode,
§ Pulse output mode 2: A phase/B phase (multiple of 4), 3: A phase/B phase (multiple of 1)
. L . 0: Current value increment with forward run pulse output
Rotation direction setting 1: Current value increment with reverse run pulse output
. 1 to 600000000 (1 to 600000000 (1 to 600000000 |1 to 600000000
z Speed limit value x 10mm/min | x 10 mm/min |x103degree/min pulse
Q
© Acceleration time 0
IS —— 1 to 65535ms/1 to 8388608ms
g Pr.9 | Deceleration time 0
o
) 0 to 600000000 |0 to 600000000 |0 to 600000000 |0 to 1000000
Q
§ Bias speed at start x 102mm/min | * 107inch/min XlO'3degree/min pulse/s
Stepping motor mode selection  |0: Standard mode, 1: Stepping motor mode
) 1to 65535 1to 65535 1to 65535 1 to 65535
Backlash compensation amount % 10um % 105inch % 10°5degree pulse
Software stroke limit upper limit
value —2147483648 to | 214748364810 | 1\ oroo0000  |-2147483648 to
2147483647 2147483647 % 1054 2147483647
L - i 5 egree
Software stroke limit lower limit x 10 um % 1075inch 9 pulse
value
L . 0: Apply software stroke limit on current feed value
. Software stroke imit selection 1: Apply software stroke limit on machine feed value
g 0: Software stroke limit invalid during JOG operation and manual
© Software stroke limit valid/invalid pulse generator operation
g setting 1: Software stroke limit valid during JOG operation and manual pulse
g generator operation
e)
Ro] ) » ) 11032767000 |[1to 32767000 (1to 32767000 (1 to 32767
% Command in-position width x 10um x 10%inch |  x 10°degree pulse
a
Torque limit setting value 1 to 500%
Pr.19 | M code ON signal output timing  |0: WITH mode, 1: AFTER mode
0: Standard speed changeover mode
Speed changeover mode 1: Front-loading speed changeover mode
Imnteet[]p())c:jlatlon speed designation 0: Composite speed, 1: Reference axis speed
Current feed value during speed |0: Do not update current feed value, 1: Update current feed value
- control 2: Clear current feed value to zero
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Initial value Axis 1 Axis 2 Axis 3 Remarks

20000

20000

200000

1000

1000

0

0

0

2147483647

—2147483648

100

300
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Item

Setting value

mm inch degree | pulse

0: Ignore manual pulse generator operation
1: Use manual pulse generator 1

Detailed parameters 2

Deceleration time 1

Pr.30 | Deceleration time 2

Deceleration time 3

‘; (control using manual pulse generator connected to axis 1)
o Manual pulse generator selection |2: Use manual pulse generator 2
GEJ (control using manual pulse generator connected to axis 2)
I 3: Use manual pulse generator 3
g (control using manual pulse generator connected to axis 3)
e)
2 . .
= Lhog:;:_select_lon for pulse outpurt to 0: Positive logic, 1: Negative logic
g the drive unit

iiiﬁﬁ%‘r?g;% acceleration/ 4. 4 _\org type (1 to 65535ms), 1: 2-word type (1 to 8388608ms)

Acceleration time 1

Pr.27 | Acceleration time 2
Acceleration time 3

0 to 65535ms/1 to 8388608ms

JOG speed limit value

1 to 600000000
x 102mm/min

1 to 600000000
x 10 3inch/min

1 to 600000000
X 10‘3degree/min

1 to 600000000
pulse

JOG operation acceleration time
selection

JOG operation deceleration time
selection

Oto3

Acceleration/deceleration process

selection

0: Automatic trapezoidal acceleration/deceleration process
1: S-pattern acceleration/deceleration process

S-pattern proportion

1 to 100%

Pr.37 | Sudden stop deceleration time

1 to 65535ms/1 to 8388608ms

Stop group 1 sudden stop
selection

Stop group 2 sudden stop
selection

Stop group 3 sudden stop
selection

0: Normal deceleration stop, 1: Sudden stop

Positioning Complete signal
output time

0 to 65535ms

Allowable circular interpolation
error width

1 to 100000
X 10'1um

1 to 100000
x 107%inch

1 to 100000
X 10‘5degree

1 to 100000
pulse

External start function selection

0: External speed change request, 1: External speed change request,
2: Skip request

Near pass mode selection for path
control

0: Positioning address pass mode, 1: Near pass mode
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Initial value Axis 1 Axis 2 Axis 3 Remarks

Axis 1: 1, Axis 2: 2,
Axis 3: 3

1000

1000

1000

1000

1000

1000

20000

100

1000

300

100
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Item

Setting value

mm | inch | degree | pulse

Zero point return method

0: Near-point dog method, 1: Stopper stop method 1)
2: Stopper stop method 2), 3: Stopper stop method 3)
4: Count method 1), 5: Count method 2)

Zero point return direction

0: Positive direction (address increment direction)
1: Negative direction (address decrement direction)

Zero point address

—2147483648 to |—2147483648 to —2147483648 to
2147483647 2147483647 0 t(l31509_g§999 2147483647
x 10" tum x 10%inch egree pulse/s

Zero point return speed

Pr.49 | Creep speed

1 to 600000000
x 10?mm/min

1 to 600000000
x 10 inch/min

1 to 600000000
X 10'3degree/min

1 to 1000000
pulse/s

Zero pint return basic parameters

Zero point return retry

0: Do not retry zero point return with limit switch
1: Retry zero point return with limit switch

Zero point return dwell time

0 to 65535ms

Setting for the movement amount

0to 2147483647(0 to 2147483647|0 to 2147483647

0to 2147483647

Speed designation during zero

point shift

0: Zero point return speed, 1: Creep speed

%) after near-point dog ON x 10"t um x 10°inch X 10'5degree pulse
(0]

© Zero point return acceleration time

E selection

g Oto3

S Zero point return deceleration time

% selection

é —2147483648 to [-2147483648 to 01035999999 |-2147483648 to
= Zero point shift amount 2147483647 2147483647 % 10 degree |2147483647

o x 10" tum x 10%inch 9 pulse/s
'§_ Zero point return torque limit value [0 to 300%

o

()

N

Dwell time during zero point return
retry

0 to 65535ms
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Initial value Axis 1 Axis 2 Axis 3 Remarks

300

Appendix - 11

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




APPENDICES

MELSEC-A
Appendix 2.3 Positioning data setting value entry table [data No. to
AXis
[ Da.1] [ Da.2 | [ Da.3] | Da.4 | [ Da.5 | | Da.6 | [ Da.7 | | Da.8 | [ Da.9 |
Operation | Control Accelera- | Decelera- | Positioning| Arc Command | Dwell time | M code
Data | pattern method tion time tion time address/ | address speed
No. No. movement
amount
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
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MELSEC-A
Appendix 3 Positioning data (No. 1 to 100)
List of buffer memory addresses
(1) Foraxis1

pata [tonmg| M | owel | —speed | adcrese. | Acdaa [ | pun ionnsl w | owen | “aped | scdress. | Acda@
No. |identi-| code | time | Low- | High- | Low- | High- [ Low- [ High- No. |identi- [ code | time [ Low- | High- | Low- | High- [ Low- | High-
fier order | order | order | order | order | order fier order | order | order | order | order | order
1 1300 | 1301|1302 | 1304 | 1305 | 1306 | 1307 | 1308 | 1309 51 |1800|1801|1802|1804 | 1805|1806 | 1807 | 1808 | 1809
2 |1310(1311(1312|1314|1315| 1316 | 1317|1318 |1319| | 52 [1810|1811 1812 (1814|1815 1816|1817 | 1818|1819
3 1320|1321 1322|1324 1325|1326 | 1327 | 1328 | 1329 53 1820|1821 |1822|1824|1825|1826|1827 | 1828 | 1829
4 11330]1331(1332|1334(1335(1336|1337|1338|1339 54 |1830|1831|1832|1834|1835|1836|1837|1838 (1839
5 |1340|1341 | 1342|1344 | 1345|1346 | 1347 [ 1348|1349 | 55 |1840 (1841|1842 | 1844|1845 | 1846 | 1847 | 1848 | 1849
6 1350 | 1351|1352 | 1354 | 1355 | 1356 | 1357 | 1358 | 1359 56 |1850|1851|1852|1854|1855|1856 |1857|1858 (1859
7 1360 | 1361 | 1362 | 1364 | 1365 | 1366 | 1367 | 1368 | 1369 57 11860 |1861|1862|1864 |1865|1866 |1867 | 1868 | 1869
8 |1370(1371|1372|1374 (1375|1376 | 1377|1378 |1379| | 58 | 1870|1871 (1872|1874 |1875 | 1876|1877 | 1878 | 1879
9 138013811382 | 1384|1385 (1386 | 1387 [ 1388 | 1389 59 |1880|1881 1882|1884 |1885|1886 |1887 |1888 | 1889
10 |1390)1391]1392|1394 1395|1396 1397 | 1398 | 1399 60 |1890|1891|1892|1894|1895|1896 |1897 |1898 | 1899
11 | 1400 (1401|1402 |1404 | 1405|1406 | 1407 | 1408 | 1409 61 |1900|1901|1902 | 1904 | 1905 | 1906 | 1907 | 1908 | 1909
12 | 1410 (1411|1412 | 1414|1415 | 1416 | 1417 | 1418 | 1419| | 62 |1910 (1911 | 1912|1914 | 1915 | 1916 | 1917 | 1918 | 1919
13 | 1420|1421 1422|1424 | 1425|1426 | 1427 | 1428 | 1429 63 |1920|1921 1922|1924 |1925|1926 | 1927 | 1928 | 1929
14 |1430|1431]|1432|1434 14351436 | 1437 | 1438 | 1439 64 |1930|1931]1932|1934|1935|1936 1937|1938 (1939
15 | 1440 | 1441|1442 | 1444 | 1445 | 1446 | 1447 | 1448|1449 | | 65 [1940 [1941 1942|1944 | 1945 | 1946 | 1947 | 1948 | 1949
16 | 1450 (1451|1452 | 1454|1455 | 1456 | 1457 | 1458 | 1459 66 |1950|1951 1952|1954 |1955|1956 |1957 | 1958 | 1959
17 |1460 (1461|1462 | 1464 | 1465|1466 | 1467 | 1468 | 1469 67 |1960|1961|1962 | 1964 | 1965|1966 | 1967 | 1968 | 1969
18 | 1470 (1471|1472 | 1474|1475 | 1476 | 1477 | 1478 | 1479| | 68 | 1970|1971 | 1972|1974 | 1975 | 1976 | 1977 | 1978 | 1979
19 |1480|1481|1482|1484|1485 (1486 | 1487 | 1488 | 1489 69 |1980 1981|1982 |1984 |1985|1986 |1987 | 1988 | 1989
20 (1490 (1491|1492 | 1494 | 1495|1496 | 1497 | 1498 | 1499 70 1199019911992 |1994 | 1995|1996 | 1997 | 1998 | 1999
21 | 1500|1501 {1502 | 1504 | 1505 | 1506 | 1507 | 1508 | 1509 71 |2000 | 2001 | 2002 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
22 | 1510|1511 | 1512|1514 | 1515 | 1516 | 1517 | 1518 | 1519] | 72 | 2010|2011 | 2012 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
23 (1520 (1521|1522 | 1524 | 1525|1526 | 1527 | 1528 | 1529 73 2020|2021 |2022 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
24 (1530 (1531|1532 | 1534 | 1535|1536 | 1537 | 1538 | 1539 74 |2030|2031|2032|2034|2035|2036 |2037 | 2038 | 2039
25 |1540|1541|1542 | 1544 | 1545 | 1546 | 1547 | 1548 | 1549 | 75 | 2040 | 2041 | 2042 | 2044 | 2045 | 2046 | 2047 | 2048 | 2049
26 |[1550 (1551|1552 | 1554 | 1555 | 1556 | 1557 | 1558 | 1559 76 |2050 | 2051 | 2052 | 2054 | 2055 | 2056 | 2057 | 2058 | 2059
27 115601561 (1562 (1564 | 1565 | 1566 | 1567 | 1568 | 1569 77 12060 | 2061 | 2062 | 2064 | 2065 | 2066 | 2067 | 2068 | 2069
28 |1570|1571| 1572|1574 | 1575|1576 | 1577|1578 | 1579| | 78 | 2070 | 2071|2072 | 2074 | 2075 | 2076 | 2077 | 2078 | 2079
29 (1580 (1581|1582 | 1584 | 1585 | 1586 | 1587 | 1588 | 1589 79 |2080|2081|2082|2084 | 2085|2086 | 2087 | 2088 | 2089
30 |1590(1591 (1592 (1594 | 1595 | 1596 | 1597 | 1598 | 1599 80 |2090 | 2091|2092 | 2094 | 2095 | 2096 | 2097 | 2098 | 2099
31 |1600 (1601 (1602 (1604 | 1605 | 1606 | 1607 | 1608 | 1609 81 (2100 (2101|2102 |2104|2105|2106 |2107 |2108 |2109
32 |1610| 1611|1612 1614 | 1615|1616 | 1617|1618 |1619] | 82 |2110|2111 (2112|2114 | 2115|2116 | 2117 | 2118 | 2119
33 [1620| 1621|1622 | 1624|1625 | 1626 | 1627 | 1628 | 1629] | 83 | 2120|2121 | 2122 | 2124 | 2125 | 2126 | 2127 | 2128 | 2129
34 |11630|1631(1632 (1634 |1635| 1636|1637 | 1638 | 1639 84 |2130|2131|2132|2134|2135|2136 (2137|2138 2139
35 |1640|1641| 1642 | 1644 | 1645 | 1646 | 1647 | 1648 | 1649 | | 85 |2140|2141|2142 | 2144 | 2145 | 2146 | 2147 | 2148 | 2149
36 |1650| 1651|1652 | 1654 | 1655 | 1656 | 1657 | 1658 | 1659 | | 86 | 2150 | 2151 | 2152 | 2154 | 2155 | 2156 | 2157 | 2158 | 2159
37 | 1660|1661 | 1662 | 1664 | 1665 | 1666 | 1667 | 1668 | 1669 | 87 |2160 | 2161|2162 | 2164 | 2165 | 2166 | 2167 | 2168 | 2169
38 |1670| 1671|1672 1674|1675 (1676|1677 | 1678 |1679] | 88 | 2170|2171 (2172|2174 | 2175|2176 | 2177 | 2178 | 2179
39 1680|1681 (1682|1684 | 1685|1686 | 1687 | 1688 | 1689 89 |2180|2181|2182|2184|2185|2186 |2187 |2188 (2189
40 |1690|1691 (1692 (1694 | 1695|1696 | 1697 | 1698 | 1699 90 |2190|2191 2192|2194 |2195|2196 |2197|2198 |2199
41 1700|1701 (1702|1704 |1705|1706|1707|1708 |1709 91 |2200|2201|2202 | 2204 | 2205 | 2206 | 2207 | 2208 | 2209
42 |1710| 1711|1712 (1714 | 1715|1716 | 1717 | 1718 | 1719] | 92 | 2210|2211 | 2212 | 2214|2215 | 2216 | 2217 | 2218 | 2219
43 [1720| 1721|1722 [ 1724 | 1725|1726 | 1727 | 1728 | 1729 | 93 | 2220|2221 | 2222 | 2224 | 2225 | 2226 | 2227 | 2228 | 2229
44 (1730|1731 (1732|1734 | 1735|1736 | 1737|1738 | 1739 | 94 | 2230|2231 | 2232 | 2234 | 2235 | 2236 | 2237 | 2238 | 2239
45 | 1740|1741 | 1742 | 1744 | 1745|1746 | 1747 | 1748 | 1749| | 95 | 2240|2241 | 2242 | 2244 | 2245 | 2246 | 2247 | 2248 | 2249
46 | 1750|1751 | 1752|1754 | 1755|1756 | 1757 | 1758 | 1759 | | 96 | 2250 | 2251 | 2252 | 2254 | 2255 | 2256 | 2257 | 2258 | 2259
47 |1760| 1761|1762 | 1764 | 1765|1766 | 1767 | 1768 | 1769 | 97 | 2260|2261 | 2262 | 2264 | 2265 | 2266 | 2267 | 2268 | 2269
48 |1770| 1771|1772 | 1774|1775 | 1776 | 1777 | 1778 | 1779 | 98 | 2270|2271 | 2272 | 2274 | 2275 | 2276 | 2277 | 2278 | 2279
49 [1780|1781|1782 (1784|1785 (1786|1787 | 1788 |1789] | 99 | 2280|2281 | 2282 | 2284 | 2285 | 2286 | 2287 | 2288 | 2289
50 [1790(1791|1792|1794|1795|1796| 1797|1798 |1799 100 [ 2290 [ 2291 [ 2292 | 2294 | 2295 | 2296 | 2297 | 2298 | 2299

Appendix - 13

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



APPENDICES

MELSEC-A
(2) Foraxis 2
qui— Command Positioning Arc data lPo;i— Command Positioning Arc data

Data |tioning| ™M | Dwell speed address Data |tioning| M Dwell speed address
No. |identi-| code | time | |ow- | High- | Low- | High- [ Low- [ High- No. |identi- | code | time [ Low- | High- | Low- | High- [ Low- | High-
fier order | order | order | order [ order | order fier order | order | order | order [ order | order
1 |2300]2301|2302|2304|2305|2306 | 2307|2308 | 2309 51 | 2800 | 2801 | 2802 | 2804 | 2805 | 2806 | 2807 | 2808 | 2809
2 |2310|2311|2312|2314| 2315|2316 | 2317 | 2318 | 2319 52 | 2810 (2811|2812 (2814|2815 |2816 | 2817 | 2818 | 2819
3 | 2320 (2321|2322 | 2324 | 2325 | 2326 | 2327 | 2328 | 2329 53 | 2820 (2821 | 2822 | 2824 | 2825 | 2826 | 2827 | 2828 | 2829
4 | 2330 (233123322334 (2335|2336 (2337 | 2338 | 2339 54 | 2830 (2831 (2832|2834 | 2835 | 2836 | 2837 | 2838 | 2839
5 2340|2341 (2342|2344 (2345|2346 | 2347 | 2348 | 2349 55 |2840|2841|2842 | 2844 | 2845 | 2846 | 2847 | 2848 | 2849
6 |2350|2351|2352 (2354 | 2355|2356 | 2357 | 2358 | 2359 56 | 2850 [ 2851 | 2852 | 2854 | 2855 | 2856 | 2857 | 2858 | 2859
7 12360 |2361|2362 | 2364 | 2365 | 2366 | 2367 | 2368 | 2369 57 | 2860 [ 2861 | 2862 | 2864 | 2865 | 2866 | 2867 | 2868 | 2869
8 | 2370 (237123722374 (2375|2376 (2377|2378 | 2379 58 | 2870 (2871|2872 (2874|2875 |2876 | 2877 | 2878 | 2879
9 |2380|2381|2382|2384 2385|2386 | 2387 (2388 | 2389 59 | 2880 (2881 | 2882 | 2884 | 2885 | 2886 | 2887 | 2888 | 2889
10 [2390 (2391|2392 | 2394 | 2395 | 2396 | 2397 | 2398 | 2399 60 | 2890 [ 2891 | 2892 | 2894 | 2895 | 2896 | 2897 | 2898 | 2899
11 | 2400|2401 | 2402 | 2404 | 2405 | 2406 | 2407 | 2408 | 2409 61 | 2900 [ 2901 | 2902 | 2904 | 2905 | 2906 | 2907 | 2908 | 2909
12 |1 2410|2411 2412|2414 | 2415|2416 | 2417 | 2418 | 2419 62 |2910|2911 2912|2914 |2915|2916 |2917 | 2918 | 2919
13 (2420 (2421 (2422 | 2424 | 2425 | 2426 | 2427 | 2428 | 2429 63 | 2920 [ 2921 | 2922 | 2924 | 2925 | 2926 | 2927 | 2928 | 2929
14 (24302431 (2432|2434 | 2435|2436 | 2437 | 2438 | 2439 64 | 2930 [ 2931 | 2932 | 2934 | 2935 | 2936 | 2937 | 2938 | 2939
15 (2440 (2441|2442 | 2444 | 2445 | 2446 | 2447 | 2448 | 2449 65 | 2940 [ 2941 [ 2942 | 2944 | 2945 | 2946 | 2947 | 2948 | 2949
16 | 2450 | 2451 | 2452 | 2454 | 2455 | 2456 | 2457 | 2458 | 2459 66 | 2950 [ 2951 [ 2952 | 2954 | 2955 | 2956 | 2957 | 2958 | 2959
17 | 2460 | 2461 | 2462 | 2464 | 2465 | 2466 | 2467 | 2468 | 2469 67 | 2960 [ 2961 | 2962 | 2964 | 2965 | 2966 | 2967 | 2968 | 2969
18 | 2470|2471 | 2472 | 2474 | 2475 | 2476 | 2477 | 2478 | 2479 68 |2970|2971 2972|2974 |2975|2976 | 2977 | 2978 | 2979
19 (2480 (2481 (2482|2484 | 2485 | 2486 | 2487 | 2488 | 2489 69 | 2980 (2981 | 2982 | 2984 | 2985 | 2986 | 2987 | 2988 | 2989
20 | 2490 | 2491 | 2492 | 2494 | 2495 | 2496 | 2497 | 2498 | 2499 70 | 2990 [ 2991 | 2992 | 2994 | 2995 | 2996 | 2997 | 2998 | 2999
21 | 2500|2501 | 2502 | 2504 | 2505 | 2506 | 2507 | 2508 | 2509 71 | 3000 [ 3001 | 3002 | 3004 | 3005 | 3006 | 3007 | 3008 | 3009
22 (251025112512 |2514 | 2515|2516 | 2517 | 2518 | 2519 72 13010|3011|3012|3014|3015|3016|3017|3018|3019
23 [ 2520 [ 2521 | 2522 | 2524 | 2525 | 2526 | 2527 | 2528 | 2529 73 13020 [ 3021 | 3022 | 3024 | 3025 | 3026 | 3027 | 3028 | 3029
24 | 2530|2531 |2532|2534 | 2535 | 2536 | 2537 | 2538 | 2539 74 13030 | 3031 | 3032 | 3034 | 3035 | 3036 | 3037 | 3038 | 3039
25 | 2540|2541 | 2542 | 2544 | 2545 | 2546 | 2547 | 2548 | 2549 75 | 3040 [ 3041 | 3042 | 3044 | 3045 | 3046 | 3047 | 3048 | 3049
26 | 2550|2551 | 2552 | 2554 | 2555 | 2556 | 2557 | 2558 | 2559 76 | 3050 [ 3051 | 3052 | 3054 | 3055 | 3056 | 3057 | 3058 | 3059
27 | 2560 | 2561 | 2562 | 2564 | 2565 | 2566 | 2567 | 2568 | 2569 77 3060 [ 3061 [ 3062 | 3064 | 3065 | 3066 | 3067 | 3068 | 3069
28 |[2570 (2571|2572 | 2574 | 2575|2576 | 2577 | 2578 | 2579 78 |3070 (3071|3072 | 3074|3075 |3076 | 3077 (3078 | 3079
29 | 2580|2581 |2582|2584 | 2585 | 2586 | 2587 | 2588 | 2589 79 |3080 [ 3081 | 3082 | 3084 | 3085 | 3086 | 3087 | 3088 | 3089
30 | 2590 | 2591 | 2592 | 2594 | 2595 | 2596 | 2597 | 2598 | 2599 80 | 3090 [ 3091 | 3092 | 3094 | 3095 | 3096 | 3097 | 3098 | 3099
31 | 2600 | 2601 | 2602 | 2604 | 2605 | 2606 | 2607 | 2608 | 2609 81 |3100 (3101 (3102|3104 |3105|3106 | 3107 | 3108 | 3109
32 2610|2611 (2612 (2614 | 2615|2616 |2617 | 2618 | 2619 82 |3110|3111|3112|3114|3115|3116|3117|3118| 3119
33 2620|2621 | 2622 | 2624 | 2625 | 2626 | 2627 | 2628 | 2629 83 [3120|3121 3122|3124 |3125|3126 3127|3128 | 3129
34 | 2630 | 2631|2632 | 2634 | 2635 | 2636 | 2637 | 2638 | 2639 84 |3130 (313131323134 |3135|3136 | 3137 | 3138 | 3139
35 | 2640 | 2641 | 2642 | 2644 | 2645 | 2646 | 2647 | 2648 | 2649 85 | 3140 (3141 (3142|3144 | 3145|3146 | 3147 | 3148 | 3149
36 | 2650 | 2651 | 2652 | 2654 | 2655 | 2656 | 2657 | 2658 | 2659 86 |3150 (3151 (3152|3154 | 3155 | 3156 | 3157 | 3158 | 3159
37 | 2660 | 2661 | 2662 | 2664 | 2665 | 2666 | 2667 | 2668 | 2669 87 |3160 | 3161 | 3162 | 3164 | 3165 | 3166 | 3167 | 3168 | 3169
38 | 2670|2671 (2672|2674 | 2675|2676 | 2677 | 2678 | 2679 88 |3170|3171|3172|3174|3175|3176 3177|3178 | 3179
39 | 2680 | 2681 | 2682 | 2684 | 2685 | 2686 | 2687 | 2688 | 2689 89 |3180 (3181 (3182|3184 |3185|3186 | 3187 | 3188 | 3189
40 | 2690 | 2691 | 2692 | 2694 | 2695 | 2696 | 2697 | 2698 | 2699 90 |3190 (3191 (3192|3194 |3195|3196 | 3197 | 3198 | 3199
41 | 2700 | 2701|2702 | 2704 | 2705 | 2706 | 2707 | 2708 | 2709 91 | 3200 | 3201 | 3202 | 3204 | 3205 | 3206 | 3207 | 3208 | 3209
42 2710|2711 (2712 (2714 | 2715|2716 | 2717|2718 | 2719 92 321032113212 |3214|3215|3216 3217|3218 | 3219
43 | 2720|2721 (2722 (2724 | 2725 | 2726 | 2727 | 2728 | 2729 93 |3220|3221 3222|3224 | 3225|3226 | 3227 | 3228 | 3229
44 2730|2731 (2732 (2734 | 2735|2736 | 2737|2738 | 2739 94 | 3230 (323132323234 |3235|3236 | 3237 | 3238 | 3239
45 | 2740|2741 (2742 | 2744 | 2745 | 2746 | 2747 | 2748 | 2749 95 | 3240|3241 | 3242 | 3244 | 3245 | 3246 | 3247 | 3248 | 3249
46 | 2750 | 2751|2752 | 2754 | 2755 | 2756 | 2757 | 2758 | 2759 96 | 3250 [ 3251 | 3252 | 3254 | 3255 | 3256 | 3257 | 3258 | 3259
47 | 2760|2761 | 2762 | 2764 | 2765 | 2766 | 2767 | 2768 | 2769 97 | 3260 [ 3261 | 3262 | 3264 | 3265 | 3266 | 3267 | 3268 | 3269
48 | 2770|2771 (2772 (2774 | 2775 | 2776 | 2777 | 2778 | 2779 98 |3270|3271|3272|3274|3275| 3276 | 3277 | 3278 | 3279
49 | 2780|2781 (2782|2784 | 2785|2786 | 2787 | 2788 | 2789 99 |3280 (3281 (3282|3284 | 3285 | 3286 | 3287 | 3288 | 3289
50 |2790|2791 (2792|2794 | 2795|2796 | 2797 | 2798 | 2799 100 | 3290|3291 | 3292 | 3294 [ 3295 [ 3296 | 3297 | 3298 | 3299
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MELSEC-A
(3) For axis 3
qui— Command Positioning Arc data lPo;i— Command Positioning Arc data

Data |tioning| ™M | Dwell speed address Data |tioning| M Dwell speed address
No. |identi-| code | time | |ow- | High- | Low- | High- [ Low- [ High- No. |identi- | code | time [ Low- | High- | Low- | High- [ Low- | High-
fier order | order | order | order [ order | order fier order | order | order | order [ order | order
1 |[3300 (3301|3302 (3304|3305 | 3306 | 3307 | 3308 | 3309 51 |3800 | 3801 [ 3802 | 3804 | 3805 | 3806 | 3807 | 3808 | 3809
2 |3310(3311|3312|3314|3315(3316| 3317|3318 3319 52 |3810 (3811 (3812|3814 3815|3816 | 3817 | 3818 | 3819
3 |33203321 (33223324 | 3325|3326 | 3327 | 3328 | 3329 53 |3820 (3821 | 3822|3824 | 3825 | 3826 | 3827 | 3828 | 3829
4 133303331 (33323334 | 3335|3336 | 3337 | 3338 | 3339 54 |3830 (3831|3832 (3834 | 3835|3836 | 3837 | 3838 | 3839
5 |[3340|3341 | 3342 | 3344 [ 3345 | 3346 | 3347 | 3348 | 3349 55 | 3840|3841 | 3842 | 3844 | 3845 | 3846 | 3847 | 3848 | 3849
6 |3350 (335133523354 |3355(3356 | 3357 | 3358 | 3359 56 |3850 | 3851 [ 3852|3854 | 3855 | 3856 | 3857 | 3858 | 3859
7 |3360 (3361|3362 | 3364 | 3365 [ 3366 | 3367 | 3368 | 3369 57 |3860 | 3861 | 3862 | 3864 | 3865 | 3866 | 3867 | 3868 | 3869
8 |3370|3371(3372|3374|3375|3376 | 3377 | 3378 | 3379 58 |3870 (3871 (3872|3874 | 3875|3876 | 3877 | 3878 | 3879
9 |[3380 (338133823384 |3385 (3386|3387 | 3388 | 3389 59 |[3880 |3881 |3882 3884 | 3885 | 3886 | 3887 | 3888 | 3889
10 | 3390|3391 [ 3392|3394 | 3395 | 3396 | 3397 | 3398 | 3399 60 |[3890 [ 3891 [ 3892 | 3894 | 3895 | 3896 | 3897 | 3898 | 3899
11 |[3400 | 3401 | 3402 | 3404 | 3405 | 3406 | 3407 | 3408 | 3409 61 |3900 | 3901 [ 3902 | 3904 | 3905 | 3906 | 3907 | 3908 | 3909
12 (3410|3411 (3412|3414 (3415|3416 | 3417 | 3418 | 3419 62 |3910|3911 3912|3914 (3915|3916 | 3917 | 3918 | 3919
13 | 3420|3421 3422 | 3424 | 3425 | 3426 | 3427 | 3428 | 3429 63 [3920 (3921 [ 3922 | 3924 | 3925 | 3926 | 3927 | 3928 | 3929
14 | 3430|3431 (3432|3434 | 3435|3436 | 3437 | 3438 | 3439 64 |[3930 (3931 [ 3932|3934 | 3935 | 3936 | 3937 | 3938 | 3939
15 | 3440 | 3441 | 3442 | 3444 | 3445 | 3446 | 3447 | 3448 | 3449 65 |3940 [ 3941 [ 3942 | 3944 | 3945 | 3946 | 3947 | 3948 | 3949
16 |[3450|3451 | 3452 | 3454 | 3455 | 3456 | 3457 | 3458 | 3459 66 |[3950 [ 3951 [ 3952 | 3954 | 3955 | 3956 | 3957 | 3958 | 3959
17 | 3460|3461 | 3462 | 3464 | 3465 | 3466 | 3467 | 3468 | 3469 67 |3960 [ 3961 [ 3962 | 3964 | 3965 | 3966 | 3967 | 3968 | 3969
18 (3470|3471 (3472|3474 (3475|3476 | 3477 | 3478 | 3479 68 | 3970|3971 3972|3974 (3975|3976 | 3977 | 3978 | 3979
19 | 3480|3481 (3482|3484 | 3485 | 3486 | 3487 | 3488 | 3489 69 |[3980 (3981 [ 3982|3984 | 3985 | 3986 | 3987 | 3988 | 3989
20 | 3490 | 3491 | 3492 | 3494 | 3495 | 3496 | 3497 | 3498 | 3499 70 [3990 [ 3991 [ 3992 | 3994 | 3995 | 3996 | 3997 | 3998 | 3999
21 | 3500 | 3501 | 3502 | 3504 | 3505 | 3506 | 3507 | 3508 | 3509 71 |4000 | 4001 | 4002 | 4004 | 4005 | 4006 | 4007 | 4008 | 4009
22 |3510|3511|3512|3514| 3515|3516 | 3517|3518 | 3519 72 14010|4011|4012|4014|4015|4016 | 4017 | 4018 | 4019
23 | 3520 (3521|3522 | 3524 | 3525 | 3526 | 3527 | 3528 | 3529 73 | 4020 | 4021 | 4022 | 4024 | 4025 | 4026 | 4027 | 4028 | 4029
24 | 3530|3531 (3532|3534 | 3535|3536 | 3537 | 3538 | 3539 74 | 4030 | 4031 | 4032 | 4034 | 4035 | 4036 | 4037 | 4038 | 4039
25 | 3540|3541 | 3542 | 3544 | 3545 | 3546 | 3547 | 3548 | 3549 75 | 4040 [ 4041 | 4042 | 4044 | 4045 | 4046 | 4047 | 4048 | 4049
26 | 3550|3551 | 3552|3554 | 3555 | 3556 | 3557 | 3558 | 3559 76 | 4050 [ 4051 | 4052 | 4054 | 4055 | 4056 | 4057 | 4058 | 4059
27 | 3560 | 3561 | 3562 | 3564 | 3565 | 3566 | 3567 | 3568 | 3569 77 | 4060 | 4061 | 4062 | 4064 | 4065 | 4066 | 4067 | 4068 | 4069
28 | 3570 (3571|3572 3574|3575 3576 | 3577 | 3578 | 3579 78 | 4070|4071 | 4072 | 4074 | 4075 | 4076 | 4077 | 4078 | 4079
29 | 3580 (3581|3582 (3584 | 3585 | 3586 | 3587 | 3588 | 3589 79 |4080 | 4081 | 4082 | 4084 | 4085 | 4086 | 4087 | 4088 | 4089
30 [3590 [ 3591 | 3592 | 3594 | 3595 [ 3596 | 3597 | 3598 | 3599 80 |[4090 [ 4091 [ 4092 | 4094 | 4095 | 4096 | 4097 | 4098 | 4099
31 [3600 | 3601 | 3602 | 3604 | 3605 | 3606 | 3607 | 3608 | 3609 81 |[4100 (4101 [ 4102|4104 | 4105 | 4106 | 4107 | 4108 | 4109
32 |36103611 (3612|3614 | 3615|3616 | 3617 | 3618 [ 3619| | 82 [4110]|4111 (4112|4114 | 4115|4116 | 4117 | 4118 | 4119
33 [ 36203621 (3622|3624 | 3625 | 3626 | 3627 | 3628 [ 3629 | | 83 |[4120| 4121|4122 | 4124 | 4125 | 4126 | 4127 | 4128 | 4129
34 [3630 (3631|3632 3634|3635 | 3636 | 3637 | 3638 | 3639 84 |4130|4131 (4132|4134 (4135|4136 | 4137 | 4138|4139
35 | 3640|3641 | 3642 | 3644 | 3645 | 3646 | 3647 | 3648 | 3649 85 | 4140 (4141 (4142|4144 |4145|4146 | 4147 | 4148 | 4149
36 | 3650|3651 3652|3654 | 3655 | 3656 | 3657 | 3658 | 3659 86 | 4150 (4151 (4152|4154 | 4155 | 4156 | 4157 | 4158 | 4159
37 | 3660 | 3661 | 3662 | 3664 | 3665 | 3666 | 3667 | 3668 | 3669 87 | 4160|4161 | 4162|4164 | 4165 | 4166 | 4167 | 4168 | 4169
38 |3670|3671|3672| 3674|3675 | 3676 | 3677 | 3678|3679 | | 88 |4170|4171|4172| 4174|4175 | 4176 | 4177 | 4178 | 4179
39 [3680 | 3681|3682 |3684 | 3685 | 3686 | 3687 | 3688 | 3689 89 4180|4181 (4182|4184 (4185|4186 | 4187 | 4188|4189
40 [3690 [ 3691 | 3692 | 3694 | 3695 [ 3696 | 3697 | 3698 | 3699 90 [4190 (4191 [ 4192|4194 | 4195 | 4196 | 4197 | 4198 | 4199
41 |[3700 | 3701|3702 | 3704 | 3705 | 3706 | 3707 | 3708 | 3709 91 |4200 | 4201 | 4202 | 4204 | 4205 | 4206 | 4207 | 4208 | 4209
42 3710|3711 (3712|3714 | 3715|3716 | 3717|3718 | 3719 92 1421042114212 |4214 4215|4216 |4217 | 4218|4219
43 | 3720|3721 (3722 (3724 | 3725|3726 | 3727 | 3728 | 3729 93 | 4220|4221 4222|4224 | 4225 | 4226 | 4227 | 4228 | 4229
44 | 3730( 3731|3732 (3734 | 3735|3736 | 3737 | 3738 | 3739 94 | 4230|4231 | 4232|4234 | 4235 | 4236 | 4237 | 4238 | 4239
45 | 3740|3741 (3742 (3744 | 3745 | 3746 | 3747 | 3748 | 3749 95 | 4240|4241 | 4242 | 4244 | 4245 | 4246 | 4247 | 4248 | 4249
46 | 3750 | 3751|3752 | 3754 | 3755 | 3756 | 3757 | 3758 | 3759 96 | 4250 [ 4251 4252 | 4254 | 4255 | 4256 | 4257 | 4258 | 4259
47 | 3760 | 3761|3762 | 3764 | 3765 | 3766 | 3767 | 3768 | 3769 97 | 4260 | 4261 | 4262 | 4264 | 4265 | 4266 | 4267 | 4268 | 4269
48 | 3770|3771 (3772|3774 | 3775|3776 | 3777|3778 | 3779 98 | 4270|4271 4272|4274 | 4275|4276 | 4277 | 4278 | 4279
49 | 3780 (3781|3782 |3784| 3785|3786 | 3787|3788 | 3789 99 | 4280|4281 (4282|4284 | 4285 | 4286 | 4287 | 4288 | 4289
50 | 3790 (3791|3792 |3794 | 3795|3796 | 3797 | 3798 | 3799 100 [4290 | 4291 | 4292 | 4294 | 4295 | 4296 | 4297 | 4298 [ 4299
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Appendix 4 Connection examples with servo amplifiers manufactured by MITSUBISHI
Electric Corporation

Appendix 4.1 Connection example of A1SD75/AD75 and MR-HL A
(Differential driver (Open collector)) *°

Configure a sequence to turn OFF the MC e 7 Regeneration option
at alarms and emergency stops. !

Servomotor
r----TT=77 al
I
—_0 I U
Power supply v
— 0
3-phase 200VAC 50 W
LEf

Within 10m (within 2m) 5 N
> CN1 " _
A1SD75/AD75 SG 16 2
) p— SG 40 §
| —— Ext it
DOC 11 Near-point dog xternal emergency stopy EMG 26

Upper limit_ «2
Lower limit_ «2

FLS 12 o oSEMOON__ FsonT 12

RLS 13 » o oReset eS| 15
sToP 14 y o olorque limit T 13 Within 50m b J
15 *3 Forward run stroke end Lsp 38
CHG *3 Reverse run stroke end
STRT 16 LSN 39
CoMm 35 VIN 20
COM 36— A - _____. . % VDD 22
CLEAR 5 — ‘” — s 37 |v
CLEAR COM |23 3 E 5 i 3 m SG 17 cN3  Monitor output E—
I T PP ax.1mA total
PULSEF+ | 3 — ‘ ] 10 4 |mo1 0'-=,, I
%{| PULSEF- |21 — 5 1] PPR | 11 " 3 MO2 (A)—C"2 Two-way deviation
|
PULSE R+ 4 NP 35 1 MOG
I I ‘ 1 I ! I
PULSE R- 22 — J — ’ , NPR 36 Within 2m
READY T ‘ — ’ RD 49
COM 26 — J — /
8| INPS 8 — ‘ — , PF 24
L L
Lo ~ Lo
PGO(5V) 24 1 ‘ — Lz 8
PGOCOM |25 — ”; — LZR 9
PULSE COM | 19 — — — LG 3
PULSE COM | 20 Tttt "\
v VDD 21
' d
PULSER A+ Zero speed ZsP | 23
PULSER A- Fault ALM 48
PULSER B+
PULSER B- 5G
Manual pulse
generator MR-HDPO1 When connected with an open collector,
P15R 1 wire the sections indicated by ¥ as shown below.
Analog torque limit commmand(+)
TLAP 27
+10V/max.current G 8 A1SD75/AD75 CN1
PULSE F 1 —f PPO | 18
Analog torque limit commmand(-) N15R| 26
-10V/max.current TLAN| 29 PULSE COM | 19 — SG |47
TR ';GD :g PULSE R 2 Hnpo |19
Within 2m PULSE COM | 20 J—/

*1 Assignment of the pin numbers of the connector of the A1SD75/AD75 is the same for axes 1 to 3.

*2 The upper limit (FLS) and lower limit (RLS) of the A1SD75/AD75 are used for the zero point return retry function. Set these inside
the limit switches for the servo.

*3  Limit switch for servo (stopping).

*4  For details of connection, refer to the specification manual of the servo amplifier MR-H.

*5 The distance between the controller and amplifier is indicated. The distance must be within 2m with the open collector.

*6 Use “Logic selection for pulse output to the drive unit” specified in detailed parameter 1 to match the logic (positive or negative
logic) between the A1SD75/AD75 and the servo amplifier. The initial setting of ALSD75/AD75 is a positive logic.

*7 Use the output module to issue a clear signal to the MR-H_A in a simple absolute position detection system.
(Do not use the deviation counter clear output of the AD75.)

*8 There is no need to wire the in-position signal. (It is output as ‘| Md.39| External input/output signal” but it is not used for internal
processes of the AD75.)

REMARK

The AD75C20SH cable (for differential driver) can be used for the connection between the A1SD75/AD75 and MR-
HA. (Refer to section 2.2 “List of configuration devices.”)
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Appendix 4.2 Connection example of A1SD75/AD75 and MR-J2/J2S-[ 1A

(Differential driver (Open collector)) *°

Configure a sequence to turn OFF the MC
at alarms and emergency stops. HC-MF, HA-FF

*1
*2

*3
*4

*5

*6

*7

Bl
|
o u !
Power supply e Vi |
R —]
3-phase 200VAC w, |
E I :
|
|
L EMG_ BIS ), !
:»-ﬂb—o_oz(')'\—/l———dl_ i
24vDc 7 B2jMagneic
. | brake i
Cutoff by servo ON signal |
OFF alarm single 1 .
I 1
Within 10m (within 2m) . | '
A1SD75/AD75 II< } CN2 1 \
a Y opc | 11 : 2 i
0 - s o} 1
PULSE F+ 3 - ‘ — PP 3 k) |
|
sl [PULSEF- [21 — ) — PG 13 ||, e |
PULSE R+ 4 — ‘f — NP 2 :
PULSER- |22 — s — NG 12 N
CLEAR e ‘” — CR 8 |»
CLEAR COM | 23 — J — SG 10
READY 7 ‘( — RD [ 19
com 26 — > — com| 9
| INPS 8 - ‘( L NP | 18 oNg
L L
[ P [
12 XD RD
PGO (5V) |24 L ‘( L Lz 5 > TRn s
PG0 COM 25 ‘\\ g P — LZR 15 1 G GND| Commercially
com 3BF— LT TTTTTTTTTTo available
con % 24vDC 1|6 GND| personal
G 1 5 LG RS | computer
15 LG Cs
Near-point do SD Plate DR
| Near-pointdog 5
DoG 11 Upper limit .2 7~ Extemal emergency stop CN1B ER
FLS 12 ﬂJ_OW EMG| 15
RLS 13 SON 5 Max.1mA total
— Reset 4 | mo1
STOP 14 +—0 Torque fimit RES 14 3 G Two-way deviation
y o o-rorquelimit |
CHG iz —__ Forward run stroke end PC 8 14 MO2
STRT v 43 Reverse run stroke end TL 9 13 LG
PULSER A+ | 9 P |LsP | 16 Plate | sD
PULSER A- | 27 —Q O—— SN 17 o
PULSER B+ | 10 SG 10 Within 2m
PULSER B- | 28 5 SG 20
VDD 3
Manual pulse
generator RAI-COM| 13
MR-HDP-01 Fault “—?—O—H ALM 18
Zero speed detectiond—9—O—8—— 75p 19 When connected with an open collector,
During torque limiting ﬂ—O—?ﬂ TLC 6 wire the sections indicated by ¥ as shown below.
A1SD75/AD75 CN1A
i P15R 11
Analog torque limit commmand PULSE F
+10V/max.current TLA 12 ! ‘ PP s
— L LG 1 PULSE COM | 19 7 SG 10
Sb Plate PULSE R 2 —f 2
Within 2m / NP
PULSE COM | 20

Assignment of the pin numbers of the connector of the A1SD75/AD75 is the same for axes 1 to 3.

The upper limit (FLS) and lower limit (RLS) of the A1SD75/AD75 are used for the zero point return retry function.

Set these inside the limit switches for the servo.

Limit switch for servo (stopping).

The distance between the controller and ampilifier is indicated.

The distance must be within 2m with the open collector.

Use “Logic selection for pulse output to the drive unit” specified in detailed parameter 1 to match the logic (positive or negative
logic) between the A1SD75/AD75 and the servo amplifier. The initial setting of ALSD75/AD75 is a positive logic.

Use the output module to issue a clear signal to the MR-J2/J2S-1A in a simple absolute position detection system. (Do not use
the deviation counter clear output of the AD75.)

There is no need to wire the in-position signal. (It is output as " External input/output signal” but it is not used for internal
processes of the AD75.)

REMARK

The AD75C20SJ2 cable (for differential driver) can be used for the connection between the A1SD75/AD75 and MR-
J2/32S-A. (Refer to section 2.2 “List of configuration devices.”)
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Appendix 4.3 Connection example of A1SD75/AD75 and MR-CL A
(Differential driver (Open collector)) *°

Regenerative resistor is

Configure a sequence to turn OFF the MC o -1 an external option
at alarms and emergency stops. I r-- HC-PQ series motor
O—0O [l a
NF\\ me | ¢ P | | |
Power supply —9%,0—9 L1 TE1 |
Single-phase 200VAC ( A type) 1 |
or — G5 o9 L2 |
single-phase 100VAC (Al type) B el | |
MR-COA or MR-COAL |
1. I
U
:Magnetic brake;
Cutoff by servo ON signal | |
OFF alarm single i i
| |
Within 10m (within 2m) = | oN2 | i
A1SD75/AD75 onL | _ i
---------------------- g
1 R N ! g :
PULSE F+ 3 L ‘f L PP 9 5 |
%) PULSEF-_ |21 - ] - PG 10 e |
PULSER+ | 4 — r — NP 7 * |
. | . ]
PULSER- |22 — 5 — NG 8
CLEAR 5 — " — CR 13
L L
CLEAR COM| 23 — P — SG 12
L P
com 26 — ‘( —
5| INPS 8 — > — PF 3
PGO(24V) 6 — ‘( — v+ 1
PGO COM 25 OP 4
Servo READY ~=<------- P ——
READY 70 0o *—1{ s 11
DOG 17 Near-pointdog 5~ 4 SewoON s soN | 17
Upper limit +2 | Forward run stroke end 3 15
FLS 12 Lower limit +2 | Reverse run stroke end 3 LSP 2
o o o o
RLS 13 Sto Fault RA1 LSN
STOP 1P o * 3 ALM 2
CHG 151 oo b— V24 20
STRT 16 oo
CoM 35
CcoM 36 _L
+5V
PULSER A+ 9 When connected with an open collector,
PULSER A- | 27 wire the sections indicated by ¥ as shown below.
PULSER B+ | 10/ ©) ALSD75/AD75 CN1
PULSER B- | 28 LIJ 56 PULSE F 1 |( op 5
Manual pulse
generator
MR-HDPO1 PULSE COM | 19 7 SG 12
24V,0.2A or higher PULSE R 2 { NP 7
24V power * PULSE COM | 20 «J—/
supply

*1 Assignment of the pin numbers of the connector of the A1SD75/AD75 is the same for axes 1 to 3.

*2 The upper limit (FLS) and lower limit (RLS) of the A1SD75/AD75 are used for the zero point return retry function.
Set these inside the limit switches for the servo.

*3 Limit switch for servo (stopping).

*4 The distance between the controller and ampilifier is indicated.

The distance must be within 2m with the open collector.

*5 Use “Logic selection for pulse output to the drive unit” specified in detailed parameter 1 to match the logic (positive
or negative logic) between the A1SD75/AD75 and the servo amplifier. The initial setting of A1SD75/AD75 is a
positive logic.

*6 There is no need to wire the in-position signal. (It is output as " External input/output signal” but it is not
used for internal processes of the AD75.)

REMARK

The AD75C20SC cable (for differential driver) can be used for the connection between the A1SD75/AD75 and MR-
CCIA. (Refer to section 2.2 “List of configuration devices.”)
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Appendix 5 Connection examples with stepping motors manufactured by ORIENTALMOTOR
Co., Ltd.

Appendix 5.1 Connection example of A1SD75/AD75 and VEXTA UPD (Open collector) **

2m max *° ‘
A1SD75/AD75 ‘ VEXTA UPD *3
*1
PULSE F 1 CW-
PULSE coMm | 19 Cw+
PULSE R 2 cCow-
PULSE COM | 20 cows
PGO(24V) 6 P5V <t e H.OFF+
PGocom |25 5G< H.OFF-
READY 7 TIMING
« | INPS 8 oo com
CcoM 26 — <«— OH
PULSERA+ | 9 VLAY Connect when required
Al I Manual pulse
PULSER A- | 27 ©f
PULSER B+ | 10 | MR-HDPO1
|
-~ |28
EL(J)LGSER B 11 Near-point dog L = _:’ﬁG
FLS 12 Upper limit
RLS 13 Lower limit *2
STOP 14 smppusmun [
CHG 15 ;1 5o
STRT 16 2% 5o 524G
CoM 35
com 36 > P24V

*1 Assignment of the pin numbers of the connector of the A1SD75/AD75 is the same for axes 1 to 3.

*2 The upper limit (FLS) and lower limit (RLS) of the A1SD75/AD75 are used for the zero point return retry function.

*3 For cable connections on the stepping motor drive side other than those specified above and shields of each
signal cable, refer to the manual prepared for the stepping motor drive.

*4 Use “Logic selection for pulse output to the drive unit” specified in detailed parameter 1 to match the logic (positive
or negative logic) between the A1SD75/AD75 and the servo amplifier. The initial setting of ALSD75/AD75 is a
positive logic.

*5 Indicates the distance between the A1SD75/AD75 and VEXTA UPD.

*6 There is no need to wire the in-position signal.

(It is output as {Md.39] External input/output signal” but it is not used for internal processes of the AD75.)
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Appendix 6 Connection examples with servo amplifiers manufactured by Matsushita

Electric Industrial Co., Ltd.

Appendix 6.1 Connection example of A1SD75/AD75 and MINAS-A series
(Differential driver) **

A1SD75/AD75

*1

2m max *°

PULSE F+

MINAS-A *3

PULSE F-

21

PULSE2

PULSE R+

PULSE1

PULSE R-

22

SIGN2

CLEAR

ajo|jw|s

SIGN1

CLEAR COM

23

PGO(5V)

24

CL

PGO COM

25

OozZ+

READY

0zZ-

COM

26

PULSER A+

5V =<1 A+5V

%

PULSER A-

27

PULSER B+

10

©)Xo

PULSER B-

28

Al ! Manual pulse
B! | generator
— oV : MR-HDPO1
| Orzs6

DOG

11

Near-point doglk == JO\C

FLS

12

Upper limit *2

QO

RLS

13

Lower limit *2

Qo
Stop

STOP

14

Speed/position changeo:\aer

CHG

15

O

S-RDY+

S-RDY-

oo

SRV-QN

CCWL

CWL

COM+

CcoM

35

CcoM

36

P> 24G

*1
*2

Set these inside the limit switches for the servo.

*3

cable, refer to the manual prepared for the servo amplifier.

*4

P> P24V

Assignment of the pin numbers of the connector of the ALSD75/AD75 is the same for axes 1 to 3.
The upper limit (FLS) and lower limit (RLS) of the A1SD75/AD75 are used for the zero point return retry function.

For the connections on the servo amplifier side other than those specified above and the shields of each signal

Use “Logic selection for pulse output to the drive unit” specified in detailed parameter 1 to match the logic (positive

or negative logic) between the A1SD75/AD75 and the servo amplifier. The initial setting of ALSD75/AD75 is a

positive logic.
*5

Appendix - 20

Indicates the distance between the A1SD75/AD75 and MINAS-A.
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Appendix 7 Connection examples with servo amplifiers manufactured by SANYO DENKI

Co., Ltd.

Appendix 7.1 Connection example of ALSD75/AD75 and PYO series (Differential driver) x4

B 2m max *® R
A1SD75/AD75 PYO *3
*1
PULSE F+ 3 26| PPC
PULSEF- |21 27| PPC
PULSE R+ 4 28| NPC
PULSER- |22 29| NPC
CLEAR 5 34| CLE
CLEAR COM| 23 50| 5-24vDC
PGO(24V) 6 13| SG
PGO COM 25 11| COP
READY 7 41| SRDY
COoM 26 49| 12-24VDC
R 24| SG

PULSER A+ | 9 - .©’:‘+ . 25| sG
PULSER A- |27 S Izog: g";”;;t;’r“ se ¢—So————I37] sON
PULSER B+ | 10— * | MR-HDPO1 QO 32| PROT
EL(;ZSER B ii |\Iear-poilnl%\o/g:- == JO\(S:G -0 33| NROT

Upper limit 7
FLS 12 — QO

Lower limit *2
RLS 13 Stop QO
STOP 14 peed/position changeovoer
CHG 15 o

P 24G

COM 35
COM 36 > P24V

*1
*2

*3

*4

*5

Assignment of the pin numbers of the connector of the A1SD75/AD75 is the same for axes 1 to 3.

The upper limit (FLS) and lower limit (RLS) of the A1SD75/AD75 are used for the zero point return retry function.
Set these inside the limit switches for the servo.

For the connections on the servo amplifier side other than those specified above and the shields of each signal
cable, refer to the manual prepared for the servo amplifier.

Use “Logic selection for pulse output to the drive unit” specified in detailed parameter 1 to match the logic (positive
or negative logic) between the A1SD75/AD75 and the servo amplifier. The initial setting of ALSD75/AD75 is a
positive logic.

Indicates the distance between the A1SD75/AD75 and PYO.
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Appendix 8 Connection examples with servo amplifiers manufactured by YASKAWA Electric
Corporation

Appendix 8.1 Connection example of A1SD75/AD75 and X-II series (Differential driver) x4

2m max *°
AISD75/AD75 ¢ I-I "3
*1
PULSE F+ 3 7 | PULS
PULSE F- 21 8 [ /PULS
PULSE R+ 4 11( SIGN
PULSE R- 22 12| /SIGN
CLEAR 5 14| /ICLR
CLEAR COM| 23 6| SG
PGO(5V) 24 19] PCO
PGO COM 25 20| /PCO
READY 7 29| S-RDY+
COM 26 30| S-RDY-
5y I: 15| CLR
PULSER A+ | 9 Al ! Manual pulse e
PULSER A- |27 o)! gene,atg’r oo 40| S'ON
PULSER B+ | 10— (@' MR-HDPOL 1 421 P-OT
PULSER B- |28 A 5G L 43| N-OT
DOG 11 [Near-point c_iog'- —~i5— 47| +24VIN
FLS 1p |2pper limit P —"
Lower limit *2

RLS 13 Stop Qo
(S:T(ép 14 peed/position changet)\%r

Hi 15

P> 24G

COM 35
COM 36 > P24V

*1 Assignment of the pin numbers of the connector of the A1SD75/AD75 is the same for axes 1 to 3.

*2 The upper limit (FLS) and lower limit (RLS) of the A1SD75/AD75 are used for the zero point return retry function.
Set these inside the limit switches for the servo.

*3 For the connections on the servo amplifier side other than those specified above and the shields of each signal
cable, refer to the manual prepared for the servo amplifier.

*4 Use “Logic selection for pulse output to the drive unit” specified in detailed parameter 1 to match the logic (positive
or negative logic) between the A1SD75/AD75 and the servo amplifier. The initial setting of ALSD75/AD75 is a
positive logic.

*5 Indicates the distance between the A1SD75/AD75 and X-II.
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Appendix 9 Comparisons with conventional positioning modules

Appendix 9.1 Comparisons with AD71 (S1), AD71S2 (A1SD71S2) models

MELSEC-A

The following shows comparisons with the conventional positioning modules AD71
(S1) and AD71S2 (A1SD71S2), centered on the AD75 specifications.

Acceleration/deceleration time

Modell A1SD75P1-S3 | A1SD75P2-S3 | A1SD75P3-S3 AD71 (S1) A1SD71S2

Item AD75P1-S3 AD75P2-S3 AD75P3-S3 AD71S2
No. of control axes 1 2 3 2
No. of positioning data items 600/axis ** 400/axis
Interpolation |2-axis linear interpolation X O O
functions  |2.axis circular interpolation x 0 N

Position control O O O
Positioning |Speed control ©) X O
methods Speed/position

changeover control © x ©
Zero point return function O (6 types) O
JOG operation O O
Manual pulse generator function O O X
Acceleratﬁon/ Qgégﬁfz;;?otrzijp:czeciggtion O O
decelera}tlon S pattern
processing acceleration/deceleration © .

Acceleration time and deceleration time setting | Acceleration/deceleration time

(Start, error, warning)

possible (4 patterns each) same
Compensation Electronic gears, backlash compensation Backlash compensation
Error display 17-segment display Error LED
History data storage Provided (4 types, 16 items/axis) None

Data storage destination Flash ROM Buffer memory
9 (battery-less backup) (battery backup)
No. of occupied input/output points 32 32 32 (48) *2
No. of module occupied slots 1 1 1(2) *3
Peripheral AD7LTU al o)
devices AD75TU O X
(data setting, | A6GPP, A6PHP X O
etc.) DOS/V personal computer O O
O : Possible, X : Not possible
REMARK
*1

memory. Buffer memory positioning data is not backed up.
*2 The A1SD71S2 has 48 input/output points.

*3 The A1SD71S2 occupies 2 slots.

Appendix - 23

Up to 100 data items/axis of the positioning data No. 1 to 100 can be set using the AD75 buffer
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Appendix 9.2 Comparisons with A1SD75P1/A1SD75P2/A1SD75P3, and AD75P1/ AD75P2/
AD75P3 models

The following shows comparisons with the A1SD75P1-S3/A1SD75P2-S3/A1SD75P3-
S3, AD75P1-S3/AD75P2-S3/AD75P3-S3, and A1SD75P1/A1SD75P2/A1SD75P3,
AD75P1/ AD75P2/AD75P3 models.

A1SD75P[], AD75P[]
A1SD75P[]-S3 software version
AD75P[1-S3 — — - Reference
R" and subsequent| "Q" and prior
versions versions
Possible
Pulse output logic selection (positive logic/negative logic|  Not possible (positive logic)
changeover)
Positioning data block transmission Possible Not possible Section 7.2
1 to 65535ms/
Acceleration/deceleration time setting 1 to 8388608ms 1 to 65535ms
changeover possible
JUMP command Provided Not provided Section 9.2.11
Continuous operation interrupt function Provided Not provided Section 6.5.4
Bias speed at start setting Possible Possible Not possible Pr.10
Stepping motor mode selection Possible Possible Not possible Pr.11
Shpi);ratlon speed selection at zero point Possible Possible Not possible
EJvr:/stliIOtere setting at zero point retry Possible Possible Not possible
Acceleration/deceleration time change . . . .
function at speed change Possible Possible Not possible |Section 12.5.3
Current value clear function during . . .
speed/position changeover control Possible Possible Not possible
Appendix - 24
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Appendix 9.3 Comparisons with old versions of ALSD75P1-S3/A1SD75P2-S3/A1SD75P3-
S3, and AD75P1-S3/AD75P2-S3/AD75P3-S3 models

The following shows performance comparisons and function comparisons with old
versions of ALSD75P1-S3/A1SD75P2-S3/A1SD75P3-S3, and AD75P1-S3/AD75P2-
S3/AD75P3-S3 models. A list of buffer memory addresses for additional functions is

also shown.

(1) Performance comparisons

Connection method to | A1SD75P3-S3 and AD75P3-S3 hardware version
Item - - - - Reference
servo amplifier "F" and subsequent versions ["E" and prior versions
Internal current Differential driver 0.78A 0.7A .
. Section 3.2
consumption (5VDC)  (open collector 0.7A 0.7A
(2) Function comparisons
A1SD75P[]-S3 and AD75P[]-S3 software version
Item Reference

"F" and subsequent versions

"E" and prior versions

Near pass Positioning address pass mode Provided Provided .

de functi - - Section 12.3.3
mode funclions|Near pass mode Provided Not provided
Parameter initialization function Possible Not possible Section 13.2

(3) Additional buffer memory

Buffer memory address

Parameter initialization request

- - - Name Function used
Axis 1 Axis 2 Axis 3
66 216 366 Near pass mode selection for path control Near pass mode function
1136

Parameter initialization function
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Appendix 10 MELSEC Explanation of positioning terms
1-2 PHASE EXCITATION SYSTEM
This is one system for exciting each stepping J | | | | ‘ | A phase

motor coil in a determined order. In this
system, one phase and two phases are
alternately excited.

Pulse input !_| fl !_l

jaginainanll

A phase

2-PHASE EXCITATION SYSTEM

This is one system for exciting each stepping
motor coil in a determined order. In this
system, a current constantly flows to 2 phases
to carry out step feed.

2-PHASE PULSE

An A phase and B phase double pulse. There
is a phase difference between the two phases,
so that difference can be automatically added
and subtracted in the pulse count. The
standard phase difference is a 90° electrical
angle.

If the B phase were to lag behind the A phase
in a forward run (B phase turns ON after the A
phase), the A phase would lag behind the B
phase in a reverse run (A phase turns ON after
the B phase). In this way the forward and
reverse run (addition and subtraction) can be
automatically carried out.

Appendix - 26

| | | ‘ | B phase

I

|

I

I

I

b

3456 7 8 910111213141516
——» Forward run Reverse run <

(addition) (subtraction)

Pulse count

2-SPEED TRAPEZOIDAL CONTROL

Speed

In this positioning control method, the
positioning pattern, positioning addresses (P1,
P2), and positioning speeds (V1, V2) are set in
the sequence program. Positioning is carried
out to positioning address P1 by issuing the
1st positioning start command. When P1 is
reached, the positioning then automatically
changes to positioning at the V2 speed.

Positioning speed V1
Positioning speed V2

I
I
|
! Positioning address P2
|

Time
Positioning address P1
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ABSOLUTE ENCODER

This is a detector that enables the angle data
within 1 motor rotation to be output to an
external destination. Absolute encoders are

generally able to output 360 in 8 to 12 bits.
Incremental encoders have a disadvantage in
that the axis position is lost when a power
failure occurs. However, with absolute
encoders, the axis position is not lost even
when a power failure occurs.

Various codes such as a binary code and BCD
code can be output.

Absolute encoders are more expensive, more
accurate, and larger than incremental
encoders. Refer to "ENCODER".

Fixed slit
Light-emitting diode

ABSOLUTE POSITION DETECTION
SYSTEM

When positioning is carried out using this
system, a zero point return can be carried out
once when the device is started to allow the
machine position to be stored in the memory
and the current position to be held even when
the power is turned OFF. These will be
compensated if mechanical deviation occurs,
SO a zero point return is not required after the
power is turned ON again. A motor with an
absolute position detector and servo amplifier
and positioning module compatible with an
absolute position detection system are
required to configure this system.

ABSOLUTE SYSTEM

This is one system for expressing a positioning
address.

Absolute address system.

This system uses 0 as a reference, and
expresses the address as the distance from 0.
The direction is automatically determined,
even when it is not designated. The other
address system is the increment system.

MELSEC-A

0 No.1 No.2 No.3

¢ o)

ACCELERATION TIME

The parameter acceleration time refers to the
time from a stopped state to the time the
speed limit value is reached, so it becomes
proportionally shorter as the setting speed
decreases. The acceleration time is
determined by factors such as machine inertia,
motor torque, and load resistance torque.

Speed limit value

Setting speed

Speed 0 Time

|
|
I
I
I
I
T
€|
|

Acceleration time

ADDRESS

1) This is a numerical value to express the
positioning position, designated in mm, inch,
angle, or No. of pulse units.

2) The memory address. Many addresses are
stored in the memory. An address is read or
written after it is designated.

AFTER mode

This is the mode that outputs the M code after
positioning is complete (after stopping).
Clamping can be commanded, drilling
dimensions can be selected, etc., with this
mode.

No.10 Positioning No.11

| | M code (8)
|
ON OFF

Clamp command
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AUTO TUNING (Automatic Tuning)

Properties such as responsiveness and
stability of machines driven with a servomotor
are affected by changes in the inertia moment
and rigidity due to changes in the machine
load, etc.

This function automatically adjusts the speed
loop gain and position loop gain to match the
machine state, so the machine's performance
can be maintained at its optimum state.

A real time automatic tuning function should be
used for machines having large load

MELSEC-A

BACKUP FUNCTION

Backup functions consist of the following.

1) Functions for storing the sequence program
and device statuses stored in the RAM
memory of the PLC CPU, so that they are
not lost during power failures, etc.

2) Functions for storing the current value in
absolute position compatible systems so
that it is not lost during power failures, etc.

3) Functions for reading the PLC CPU data
(PLC programs, parameters, positioning
data, etc.) by a peripheral device when the

fluctuations. old CPU is replaced, and then write it to the
new PLC CPU after the replacement is

completed.
AUTOMATIC TRAPEZOIDAL

ACCELERATION/DECELERATION

An operation in which a graph of the time and
speed takes a trapezoidal shape.

BALL SCREW

This is a type of screw, with balls lined up in
_ the threads like ball bearings. This reduces
Acceleration backlash, and enables rotation with little force.

7 \E{aeleration
Speed]

BACKLASH COMPENSATION

When a forward run operation changes to a
reverse run operation, there is sometimes play
(backlash) in the mesh of the toothed gears.
This also occurs when using a worm gear.
Because of this backlash, a left feed of 1m
carried out after a right feed of 1m will not be
sufficient to return the machine to its original
position. The machine cannot be positioned to
its original position without an extra feed
equivalent to the backlash amount. This
function compensates for that backlash
amount.

Female thread

— > Time

Forward run s

—_— -

Backlash
Machine

1m (right feed) does not

/move.
1m (left feed)

Backlash
(Left feed amount)
|
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BIAS SPEED AT START

A large amount of torque is required when the
machine starts moving, but the torque may be
unstable at speed 0 with stepping motors.
Therefore, movement can be smoothly carried
out by starting the movement at a given speed
from the beginning. The bias speed at start is
the speed set at that start.

Full speed

Bias speed

Speed 0

BIPOLAR DRIVE CONSTANT-CURRENT
SYSTEM

This is one system for driving a stepping
motor. In this method, the orientation of the
excitation current flowing to the stator coil is
reversed, and the excitation current direction is
in both the positive and negative direction.
This enables the motor coil to be used
effectively, and a large output torque can be
obtained at low speeds.

-|<LH2I-
-Iif:!-

Bipolar drive basic circuit (bridge method)

>
e
g%g
1%2)
@

P —,
1]

BUSY

The device is doing some other work. It is in a
positioning operation or in dwell time.

CCW (Counterclockwise)

Rotation in the counterclockwise direction. In
the motor, this is determined looking from the
shaft end side. Also refer to "CW".

CHANGE signal

The CHANGE signal is an external signal used
to change the speed/position control from the
speed control being executed to position
control.

MELSEC-A

CIRCULAR INTERPOLATION

Automatic operation in which the machine path
makes a circle when positioning is carried out
by simultaneously operating both the
longitudinal feed and latitudinal feed motors.
The normal unit is 90°. Round shapes can be
created with this type of interpolation, and
obstacles in the machine path can also be
avoided. Refer to the terms "INTERPOLATION
OPERATION" and "LINEAR
INTERPOLATION"

Collision

COMMAND PULSE
Refer to the term "FEEDBACK PULSE".

COMPOSITE SPEED

The movement speed for the target control
during interpolation operations.

Y axis

speed Composite speed

X axis speed

CONTINUOUS POSITIONING CONTROL
Refer to the term "OPERATION PATTERN".

CONTROL UNIT
This is one type of positioning reference data.
The unit to be used is designated as mm, inch,
degree, or pulse.

CP CONTROL (Continuous Path Control)
Continuous path is a control method in which a
path is followed without interrupting such as in
uniform speed control.
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CREEP SPEED
A speed at which the machine moves very
slowly.
It is difficult for the machine to stop accurately
when running at high speed, so the movement
must first be changed to the creep speed before
stopping.
Refer to the term "NEAR-POINT DOG".

CURRENT FEED VALUE
The zero point address at the completion of the
machine zero point return is stored.
The position currently being executed is stored.
This value changes when the current value is
changed.

CURRENT LOOP MODE
This is one servo control mode used in
positioning. It is a mode for controlling the
torque using the current. Also called the torque
loop mode. Refer to "POSITIONING LOOP
MODE".

CURRENT VALUE
This is the current address (position) when
stopped or during positioning.

CURRENT VALUE CHANGE

The AD75 has no way of knowing the current
value when the machine is assembled and the
AD75 is connected, so this function is used to
teach it a temporary approximate value as the
current value. This function can also be used
to write a temporary current value when the
current value has been lost due to accidents,
etc. If a machine zero point return is carried
out after that, the AD75 will recognize the zero
point.

In fixed-dimension feed, etc., rewriting the
current value to 0 after the fixed-dimension
feed will keep the accumulated value from
being affected by the upper stroke limit. The
current value can be changed during a
positioning stop.

MELSEC-A

CW (Clockwise)

Rotation in the clockwise direction. Rotation in
the clockwise direction looking from the motor
shaft end side.

D/A CONVERTER (Digital-to-Analog
converter)

A device having a function to convert the
digital value expressing the No. of pulses to an
analog value expressing the voltage (or
current).

No. of pulses ——» D/A° |——» Voltage 0 to +10V.
0 to 80,000
pulses/second

DATA NO.

To carry out positioning to 2 or more
addresses, each position is assigned a
sequence No. such as No. 1, No. 2, No. 3, etc.
The positioning is then carried out following
this sequence. The AD75 is capable of
positioning up to No. 600.

No.4
No.2

No.1 No.5

DECELERATION RATIO

A ratio used when the machine is decelerated

using a toothed gear. This ratio is a numeral

larger than 1.
Deceleration _ _ Input gear speed
ratio Output gear speed
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DECELERATION TIME

The parameter deceleration time is the same
value as the acceleration time. Deceleration
time refers to the time from the speed limit
value to a stopped state, so it becomes
proportionally shorter as the setting speed
decreases.

Speed 0

Speed limit value

Setting speed

Command A]
device

MELSEC-A

Servo amplifier

=

Receiver

:

)
3

|

T

Driver 1L -

N

DIGITAL BUS CONNECTION

Time

< --- >

Deceleration time

DEVIATION COUNTER

Deviation counters have the following two
functions.
1) To count the command pulses issued from
the AD75, and transmit the count value to
the D/A converter.
2) To subtract the feedback pulses from the
command pulses, and run the motor by the

deviation value (droop pulse) of the

command pulses and feedback pulses until
the command pulses reaches 0.

Command
pulses

Deviation
counter

T

Feedback pulses

D/A .
convertor

DIFFERENTIAL OUTPUT TYPE

This is one type of encoder feedback pulse
output. When one signal is output with this
method, a companion signal having the
reverse polarity is simultaneously output. This
method enables high-frequency transfer, and
is resistant to noise, etc., so it is also used in
high-speed signal transfer such as inputting
and outputting of pulse trains. In general, the

transmission side is called the driver, the

PLG) Encoder

reception side is called the receiver, and a
dedicated IC is used.
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Commands are generally output from the
positioning module to the servo amplifier as a
pulse train. Recently, however, devices are
being digitalized. Accompanying that, a
connection method has appeared in which the
bus lines of both the positioning module and
the servo amplifier CPUs are connected. This
has enabled the construction of higher-
accuracy, higher-speed systems.

The MELSEC AD774M, A171SCPU,
A273UCPU etc., models employ this digital
bus connection.

DOG SIGNAL

The near-point dog of the machine zero point
return.

DRIVE UNIT

The commands output from the positioning
module are low-voltage, low-current
commands with insufficient energy to run the
motor.

The drive unit increases the width of these
commands so the motor can be run. Itis an
accessory on servomotors and stepping
motors. Also called a servo amplifier.

Positioning Drive
module unit

Power supply

DRIVE UNIT READY

This signal is output when the drive unit for the
motor is in a READY state.

This signal remains OFF when the drive unit
power is OFF, or during faults, etc.
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DROOP PULSE

Because of inertia in the machine, it will lag
behind and not be able to track if the
positioning module speed commands are
issued in their normal state.

Thus, for a servomotor, a method is used in
which the speed command pulses are delayed
by accumulation in a deviation counter. These
accumulated pulses are called the droop
pulse.

The deviation counter emits all pulses and
returns to 0 when the machine stops.

1,000 200 pulses 800
pulses |accumulate pulses
—_— .
in the
counter

DWELL TIME

This is the time taken immediately after the
positioning is completed to adjust for the droop
pulses in the deviation counter. The
positioning will not be accurate if this time is
too short.

DYNAMIC BRAKE

When protection circuits operate due to power
failures, emergency stops (EMG signal) etc.,
this function is used to short-circuit between
servomotor terminals via a resistor, thermally
consume the rotation energy, and cause a
sudden stop without allowing coasting of the
motor.

Braking power is generated by
electromagnetic brakes only when running
motors with which a large brake torque can be
obtained. Because electromagnetic brakes
have no holding power, they are used in
combination with mechanical brakes to prevent
dropping of the vertical axis.

ELECTROMAGNETIC BRAKE

This function is supplied on motors with
electromagnetic brakes. Electromagnetic
brakes are used to prevent slipping during
power failures and faults when driving a
vertical axis, or as a protective function when
the machine is stopped.

These brakes are activated when not excited.

DIA ———— Voltage

MELSEC-A

ELECTRONIC GEAR

This function electrically increases/decreases
the command pulses No. from the AD75.
Thus, the positioning speed and movement
amount can be controlled by the electronic
gear ratio magnification.

EMERGENCY STOP

Emergency stops cannot be carried out by the
AD75, so a method of shutting OFF the servo
side power supply from outside the PLC, etc.,
must be considered.

ENCODER

This device turns the input data into a binary
code of 1 (ON) and 0 (OFF). A type of pulse
generator.

For the main For the zero
signal point signal

Ball bearing

W |
Y
==

_ (/
Input axis %
A /‘ B

Photoreceptor Index Light source
(phototransistor)  goqe  (light-emitting diode)

Rotary encoder

Light source
(LED) Collimator lens

B 3_// Photoreceptor

/f/(p ‘//<\ (photodiode)
: | > g

Reference b
z

zero point | qex
scale

Linear encoder
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ERROR CORRECTION

If a dimension error occurs in the machine,
and that error is actually smaller or larger than
1m in spite of a 1m command being issued
from the AD75, that error amount will be
compensated. For example, when the error is
actually smaller than 1m, the remaining
distance to 1m is fed, and the correct 1m of
positioning is carried out.

ERROR RESET

This resets all errors of both axes. Note that if
the cause of the error is not eliminated at that
time, the error will occur again.

EXTERNAL REGENERATIVE BRAKE
RESISTOR

This is also called the regenerative brake.
When a machine is moved with a motor, power
is normally supplied to the motor from an
amplifier. However, the rotation energy in the
motor and machine counterflows (regenerates)
to the amplifier when the motor is decelerating
or when driving a descending load.

The external regenerative resistor consumes
this regeneration energy with resistance,
obtains the regenerative brake torque, and
enables the full capacity of the regeneration
system during stopping.

It is used when carrying out highly repetitive
acceleration/deceleration.

In the AD75, this is a status where there is a
fault in the module itself.

FEED PULSE

This is a pulse issued from the positioning
module to a servomotor or stepping motor.
Also called a command pulse.

FEEDBACK PULSE

This is a method of using a returning pulse
train to confirm whether the machine faithfully
operated according to the commands issued in
automatic control. If the machine did not
faithfully operate according to the commands,
a correction command is issued. For example,
if a command is issued for 10,000 pulses, and
a feedback pulse of 10,000 pulses is returned,
then the balance becomes 0 and it can be
judged that the command was faithfully
followed.

Refer to the term "DEVIATION COUNTER".

MELSEC-A

FIXED-DIMENSION FEED

This is the feeding of a set dimension for
cutting sheet and bar workpieces into the
designated dimensions. Increment system
positioning is often used. The current value is
not incremented, even when the feed
operation is repeated.

FLASH MEMORY

This battery-less memory can be used to store
parameters and positioning data for backup.
Because it is battery-less, battery maintenance
is not required.

FLS SIGNAL (Forward Limit Switch Signal)

This is the input signal XnB that natifies the
user that the upper limit switch (b contact
configuration, normally ON) outside the
movement range at which positioning control is
carried out was activated.

The positioning operation stops when the
external FLS signal (b contact) turns OFF
(non-continuity status).

GAIN

The changing of the ratio between two values
having a proportional relation. Seen on a
graph, the changing of the incline of the
characteristics.

7 T Raising
the gain

13 ga

10
Output L7 . Lowering
y ___- the gain
21—~ -
// Input 10

For example, when 10 is output for an input of
10, the output can be changed to 12, 5, etc.,
by changing the gain.
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HIGH-SPEED MACHINE ZERO POINT
RETURN

In this zero point return method the near-point
dog is not detected. The positioning data
address is replaced with the machine zero
point address, and the positioning data is
executed to carry out high-speed positioning to
the zero point at a designated speed.

(This is not validated unless a machine zero
point return has been carried out first.)

Positioning data command speed

Zero point

7
/
7

Near-point dog switch

HIGH-SPEED ZERO POINT RETURN

The axis returns to the machine zero point at
the zero point return speed without detecting
the near-point dog.

(This is not validated unless a machine zero
point return has been carried out first.)

Zero point return speed

Zero point

’
/
7

Near-point dog switch

INCREMENT SYSTEM

The current value is 0 in this system. Positions
are expressed by the designated direction and
distance of travel. Also called the relative
address system. This system is used in fixed-
dimension feed, etc. Compare ABSOLUTE
SYSTEM.

No.1 No.2 No.3
Stop &
A%l‘i‘—‘ 0
-
Left
< >
0 — 0 —_
Right Right No. 2 is several millimeters

to the right of No. 1.

MELSEC-A

INCREMENTAL ENCODER

A device that simply outputs ON/OFF pulses
by the rotation of the axis. 1-phase types
output only A pulses, and do not indicate the
axis rotation direction. 2-phase types output
both A and B pulse trains, and can judge the
rotation direction. The direction is judged to be
forward if the B pulse train turns ON when A is
ON, and judged to be reverse if A turns ON
when B is ON. There is also another type of
incremental encoder with a zero point signal.
The most commonly used incremental
encoders output between 100 and 10,000
pulses per axis rotation. Refer to "ENCODER".

B signal slit

A signal slit
Slit disk

Phototransistor

Rotating axis

int signal | |- Pulse per axis rotation
Zero point signal P P

Output waveform 2-phase + zero point output

INERTIA

The property of an object, when not being
affected by external forces, where it tries to
maintain its current condition. The inertia
moment.

INPUT TERMINAL

This is a pin connector wired by the user for
inputting data to the AD75 from an external
source. It is connected to the motor drive unit
or machine side.
This terminal is used to output the following.
* DRIVE UNIT READY signal
e STOP signal
The input No. Xn is not directly related to the
program, so it is not used.
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INTERLOCK

In this condition, the machine is blocked from
moving to the next operation until the
operation in progress is complete. This
function is used to prevent damage to devices
and malfunctioning.

Y1
{1 = Y0 Forward run
Yo >
—1 1f Y1 Reverse run

INTERPOLATION OPERATION

The operation of two motors simultaneously to
carry out a composite operation. The
positioning distance, acceleration/deceleration
time, speed, etc., for the two motors can be
freely set, but they will be combined to move
the machine in a straight line, circle, etc.
Interpolation operations consist of linear
interpolation and circular interpolation.

INVERTER

This refers to a device to change a direct
current (DC) to an alternating current (AC).
The device actually changes the motor speed
by changing 50Hz or 60Hz of commercial
frequency to direct current once, then
changing it again to a 5 to 120Hz alternating
current and controlling the motor speed.

JOG

This refers to moving the tool in small steps at
a time. Inching.

Parameter setting is required when carrying
out JOG operation. Note that when this mode
is left ON for long periods, it will be turned OFF
by the stroke limit upper value.

kPPS

This is the abbreviation for "kilopulses per
second". 80kPPS equals 80,000 pulses per
second.
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No.8

MELSEC-A

LIMIT SWITCH

This is a switch set to stop a moving object at
both ends, etc., of a movement device for
safety reasons.

A circuit is created in which the moving body
itself presses against the switch to activate the
contact and forcibly shut the power OFF. For
example, pressing on the actuator in the
drawing below activates the internal
microswitch. There are various other types.

@ Actuator

Lead J Case

Microswitch

LIMIT SWITCH OUTPUT

This function eliminates the need for an
external limit switch by outputting the same
ON/OFF signal as the limit switch. The
ON/OFF signal of the limit switch data
corresponding to the actual current value
address of each axis is output, based on the
data set beforehand for each axis.

LINEAR INTERPOLATION

This automatic operation simultaneously
operates the latitudinal (X) feed and
longitudinal () feed motors to move the
machine in a diagonal line when positioning.
Linear interpolation combining axis 1 and axis
2 is possible with the AD75, but the same
positioning data Nos. must be used. Refer to
the term "INTERPOLATION OPERATION".

Latitudinal feed
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LOW-INERTIA MOTOR

This is a motor used when frequent
acceleration/deceleration is repeated. Low-
inertia motors are longitudinally longer, to
decrease the rotor diameter and cover the
torque. This enables their inertia moment to be
reduced up to 1/3 that of standard motors. The
ideal load inertia ratio is 1 or less.

M CODE (Machine Code)

These are auxiliary functions that interlock with
the positioning operation to replace drills,
tighten and loosen clamps, raise and lower
welding electrodes, display various data, etc.
Either of two modes can be entered when the
machine code turns ON: AFTER or WITH.
The machine does not move to the next
positioning when the machine code is ON. M
codes are turned OFF by the PLC program.
Code Nos. from 1 to 32767 assigned by the
user and used (1: Clamp, 2: Loosen, etc.).
Comments can be written after 19 of the M
codes, and they can be monitored using a
peripheral device or displayed on an external
display. Refer to "AFTER MODE" and "WITH
MODE".

MACHINE FEED VALUE

The zero point address at the completion of
the machine zero point return is stored.

The current position of the machine
coordinates determined by a machine having
the zero point address as a reference.

Even if the current value is changed, this value
will not change.

MANUAL PULSE GENERATOR

The handle of this device is manually rotated
to generate pulses. This device is used when
manually carrying out accurate positioning.

Made by Mitsubishi Electric Corp.
(model: MR-HDPO01)

MELSEC-A

MASTER AXIS

When carrying out interpolation operations,
this is the side on which the positioning data is
executed in priority. For example, when
positioning with the X axis and Y axis, the side
with the largest movement distance will
become the master axis, and the speed will
follow that axis. The slave axis speed will be

ignored.

MOVEMENT AMOUNT PER PULSE

When using mm, inch, or angle units, the
movement amount is calculated and output
from the machine side showing how much the
motor shaft moves per pulse. Positioning
accuracy in smaller units is not possible.

On the motor side, the movement amount per
axis rotation is normally designed as a
reference, so it is calculated as follows.

Movement amount per pulse =

P rate

No. of pulses per  x
encoder rotation

Movement amount
per rotation

all

Amount the motor moves (travel) per pulse.

MULTI-PHASE PULSE

A combination of pulses in which 2 or more
phases differ.
2-phase pulses, etc.

e | L L L L

B phase —I

]

Z phase

<—>l Phase difference

(ZERO POINT signal)

MULTIPLYING RATE SETTING
The P rate. Refer to the term "P RATE".
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NEAR-POINT DOG

This is a limit switch placed before the zero
point. When this switch turns ON, the feedrate
is changed to the creep speed. Because of
that, the time that this switch is ON must be
long enough to allow for the time required for
deceleration from the feedrate to the creep
speed.

Feedrate

OPERATION PATTERN

The kind of operation to be carried out after
executing the positioning data is determined.

1) If "POSITIONING COMPLETE" is selected,
the operation will stop after the positioning
is complete.

2) If "CONTINUOUS POSITIONING
CONTROL" is selected, the next data No.
will be automatically executed after the
positioning is complete.

3) If"CONTINUOUS PATH CONTROL" is
selected, the positioning will not be
completed. Only the speed will be
automatically changed, and the next data
No. will be executed.

OUTPUT TERMINAL

This is a pin connector for outputting data from
the AD75 to an external source. It is connected
to the motor drive unit.

This terminal is used to output the following.

¢ Feedback pulses for both forward run and
reverse run

e Start

¢ Deviation counter clear

The terminal Nos. are determined for each
axis.

The output No. Yn is not directly related to the
program, so it is not used.
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OVERRIDE FUNCTION

With this function, the speed during positioning
operations (current speed) can be varied
between 1 and 300%.

The speed can also be changed by the same
variable rate for continuous positioning with
differing designated speeds.

P RATE (Pulse Rate)

A coefficient that magnifies the feedback
pulses per motor shaft rotation by 2-fold, 3-
fold, 1/2 or 1/3.

It is the ratio of the feed pulses and feedback
pulses.

For example, when the No. of pulses per
motor shaft rotation is set to 2400 pulses, and
the P rate is set to 2, the result will be
equivalent to 1200 pulses.

The rotation per pulse is 0.15° when 2400
pulses per rotation are set, but this becomes
0.3° when 1200 pulses. The positioning
accuracy drops as the P rate is increased.

PANCAKE MOTOR

The axial dimension of this motor is approx.
100mm shorter than that of a standard motor.
This type of motor is used when the
servomotor installation space is narrow.

PARAMETER

This is the basic data used in positioning.
Parameters are determined by the machine
side design, so subsequent changes of
parameters must be accompanied by changes
in the machine design.

Data cannot be written during positioning. The
initial parameter values are written by the
maker.

POSITION CONTROL

This is mainly the control of position and
dimension, such as in fixed-dimension feed,
positioning, numerical control, etc. This is
always controlled with feed pulses. There is
also speed control.

Drive units may differ, even when the same
motor is used.
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POSITION DETECTION MODULE POSITIONING
This is an abridged version of positioning. Accurately moving the machine from a point to
There are two types on MELSEC, the A61LS a determined point. The distance, direction,
and A62LS. This module has positioning and speed, etc., for that movement are designated
limit switch functions, and can use a total of 16 by the user. Positioning is used in operations
channels. The following drawing shows an such as cutting sheets, drilling holes in plates,
example for 5 channels. A resolver is used in mounting parts on a PCB, and welding.
the positioning detection. Positioning is also used with robots.
0 4095

- ) N
Positioning High speed °©

POSITIONING COMPLETE SIGNAL

Positioning  Low speed ON This is a signal that occurs when the

Limit switch LS ON [oN ]| positioning is (_:om_plete_. A timer set beforehand
starts when this signal is output, and the

Limit switch LS2 oN machine movement stops for that time.

Limit switch LS3 ON The purpose of this signal is to start a different

type of work.
The machine will not move to the next

positioning while this signal is ON.
POSITION LOOP GAIN

This is the ratio of the deviation counter droop Dwell time o

pulse count to the command pulse frequency. Zoi'glon'”g complete
Positior_l _ Command pulse frequency (1/s) ’/ 9
loop gain Droop pulse count

The position loop gain can be set with the g PN -

drive unit. Raise the gain to improve the Positioning Different type of work

stopping accuracy. However, overshooting will
occur if the position loop gain is raised too far,
and the operation will become unstable.
If the _positi_on loop gain is lowered too far, the POSITIONING DATA
machine will stop more smoothly but the
stopping error will increase. This is data for the user to carry out
positioning. The No. of points to which
positioning is carried out (the No. of
POSITION LOOP MODE addresses) is designated by the user. In the
AD75, this is a maximum of 600 points.
As a principle, positioning is executed in the
order of the data Nos.

— > Time

This is one servo control mode used in
positioning. It is a mode for carrying out
position control. The other servo control
modes are the speed loop mode for carrying
out speed control, and the torque loop mode

. POSITIONING PARAMETER
for carrying out torque control (current control).

This is basic data for carrying out positioning

Servo amplifier Servomotor control. Types of data include control unit,
!_ _1 l_ _1 movement amount per pulse, speed limit
Droop pulses value, upper and Iower stque limit yglugs,
bulse train acceleration/deceleration time, positioning
a0 [Posi | lspeedl  [Cur VY method, etc.
| ti In Tt T
control | control T o [ nverter Q Parameters have an initial value, so that value
! Current feedback | | | ' | is changed to match the control conditions.
Speed feedback ‘
Position feedback Interface PLG
I [ |
L__ _ _ _ I
Appendix - 38
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POSITIONING START

This refers the act of designating a target data
No. and starting the positioning.

The operation after the positioning is complete
for that data No. is determined by the data
No.'s positioning pattern.

PTP Control (Point To Point Control)

This is a type of positioning control. With this
control method, the points to be passed are
designated at random locations on the path.
Movement only to a given target positioning is
requested. Path control is not required during

movement from a given point to the next value.

PU (Programming Unit)
This is the abbreviation for "programming unit".

PULSE

The turning ON and OFF of the current
(voltage) for short periods. A pulse train is a
series of pulses. The AD75 is the module that
generates the pulses.

| :

PULSE GENERATOR

This is a device that generates pulses.
Examples include devices installed on the
motor shaft that create pulses when the shaft
rotates, and digital devices.

1-phase types output one pulse train. 2-phase
types output two pulse trains with a phase
difference. From 600 to 1,000,000 pulses can
be output per shaft rotation. Generators with a
ZERO POINT signal function to output 1 or 2
pulses per shaft rotation. Abbreviated as PLG.
Refer to the term "ENCODER".

MELSEC-A

PULSE OUTPUT MODE

There are two methods used to issue forward
run and reverse run commands to the
servomotor. The type used differs according to
the machine maker. In type A, the forward run
pulses and reverse run pulses are output from
separate terminals.

In type B, the forward run pulses and reverse
run pulses are output from the same terminal,
and a forward/reverse run identification signal
is output from another terminal.

8 Forward
0o ‘ 1001000001
- Reverse -
nnna ‘ —|Forward Reverse
N A type B type
Terminal
READY

This means that preparation is complete.

REAL-TIME AUTO TUNING (Real-time
Automatic Tuning)

Refer to "AUTO TUNING".

REFERENCE AXIS SPEED

This is the speed of the reference axis during
interpolation operations.

Y axis speed
(interpolation axis)

X axis speed
(reference axis)

Reference axis speed

REGENERATIVE BRAKE OPTION

This function is an option. It is used when
carrying out highly repetitive
acceleration/deceleration.

Refer to "EXTERNAL REGENERATIVE
RESISTOR".

Appendix - 39
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RESOLVER

This device detects the angle by resolving the
two voltages of the analog input. Also called a
2-phase synchro. For a 1-phase voltage input,
the axis rotation angle is converted into a
perpendicular 2-phase voltage (analog
voltage) and output.

Movement distance
for one resolver rotation

Toothed gear

8 Position detection value

Resolver
Motor  (addresses 0 to 4095, converted to digital)

RLS SIGNAL (Reverse Limit Switch Signal)

This is the input signal XnC that notifies the
user that the lower limit switch (b contact
configuration, normally ON) outside the
movement range at which positioning control is
carried out was activated.

The positioning operation stops when the
external RLS signal (b contact) turns OFF
(non-continuity status).

ROTARY TABLE

A round table on which the workpiece is
placed. Positioning control is carried out while
rotating the workpiece in a 360° range.

S-PATTERN
ACCELERATION/DECELERATION

In this pattern, the acceleration and
deceleration follow a sine curve, and the
movement is smooth. The S-pattern proportion
can be set from 1 to 100%.

VAR

Acceleration Deceleration
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SERVO AMPLIFIER

Refer to the term "DRIVE UNIT".

SERVO LOCK

In positioning using a servomotor, stepping
motor, etc., working power is required to hold
the machine at the stop position.

(The position will be lost if the machine is
moved by external power.)

This kind of state is called servo lock or servo
lock torque.

Motor holds the position
at the stop position.

SERVO ON

The servo module will not operate if the drive
unit is in a normal state and this servo ON
signal is OFF.

AD75 READY Drive ‘ Servo ON
unit
-9
@ @ Encoder
SERVOMOTOR

A motor that rotates true to the command.
Servomotors are highly responsive, and can
carry out frequent high-speed and high-
accuracy starts and stops.

DC and AC types are available, as well as
large-capacity motors. A pulse encoder
accessory for speed detection is common, and
feedback control is often carried out.
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SETTING UNIT

This is one setting item of the positioning
reference parameters. The unit to be used is
designated as mm, inch, degree, or pulse.

SKIP FUNCTION

When a SKIP signal is input, the positioning
being executed is interrupted, the motor is
deceleration stopped, and the next positioning
is automatically carried out.

SLAVE AXIS

During interpolation operation, the positioning
data is partially ignored on this side. This axis
is moved by the master axis data.

SPEED CHANGE

The positioning speed can be changed
between low and high speed.

1) Up to 9 continuous points can be
designated in the pattern, and the feed
direction is in the same direction.

2) The speed can also be changed by an
external signal, with no limit to the No. of

changes.
—\_/—/—
| |
| |
I | |
I : 1
LS1 LS2 LS3

Speed change by limit switches (external signals)

SPEED CHANGEOVER CONTROL

With this control, positioning is carried out to

the end point of the movement amount while

changing the speed at the speed changeover
point during positioning control.

SPEED CONTROL

Speed control is mainly carried out with the
servomotor. It is an application for grindstone
rotation, welding speed, feedrate, etc. Speed
control differs from position control in that the
current position (address) is not controlled.
Drive units may differ, even when the same

MELSEC-A

SPEED INTEGRAL COMPENSATION

This is one item in the servo parameters of the
positioning data. It is used to raise the
frequency response during speed control, and
improve transient characteristics.

When adjusting the speed loop gain, raising
this value is effective if the overshooting during
acceleration/deceleration remains large.

This compensation is set in ms units.

SPEED LIMIT VALUE

This is the max. speed for positioning. Even if
other data is mistakenly set to a higher speed
than this, the positioning will be carried out at
this speed limit value when it is set in the
parameters. The acceleration time becomes
the time to accelerate from a stopped state to
the speed limit value, and the deceleration
time becomes the time to decelerate from the
speed limit value to a stopped state.

SPEED LOOP GAIN

This is one item in the servo parameters of the
positioning data. It expresses the speed of the
control response during speed control. When
the load inertia moment ratio increases, the
control system speed response decreases and
the operation may become unstable. If this
happens, the operation can be improved by
raising this setting value.

The overshoot will become larger if the speed
loop gain is raised too far, and motor vibration
noise will occur during operation and when
stopped.

SPEED LOOP MODE

This is one servo control mode used in
positioning. It is a mode for carrying out speed
control. Refer to "POSITION LOOP MODE".

SPEED/POSITION CONTROL
CHANGEOVER MODE

This is one method used for positioning. It is
an application for operations such as high-
speed movement to a point unrelated to
positioning, then set dimension movement
from the limit switch activation point.

. Start Changeover signal
motor is used. I sad geover sig 5
High speed Increment positioning
Appendix - 41
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START COMPLETE STEPPING MOTOR

This signal gives an immediate response
notifying the user that the AD75 that was
started is now in a normal state and can start
positioning.

STARTING AXIS

One of the AD75 axis system axes (axis 1,
axis 2, or axis 3) or the reference axis for the
interpolation operation is designated as the
starting axis.

STATUS

Data showing the state of the machine.
Collectively refers to signals that turn ON when
the battery voltage drops, during zero point

A motor that rotates a given angle (example:
0.15°) when 1 pulse is generated.

For that reason, a rotation proportional to the
No. of pulses can be obtained. 2-phase to 5-
phase stepping motors are available. In the 3-
phase type, the rotor rotates in order from A to
C when a voltage is applied. Often found in
compact motors, stepping motors rotate
accurately without feedback. Be careful of step
out when overloaded.

requests dUI’iI’lg dwell time. etc. 1) First, the A phase is excited 2) When the B phase is then excited,
! ! by a pulse. the force works in the direction

STEP FUNCTION

When the operation is designed so that
several positioning data Nos. are
consecutively run, this function can be used to
carry out a test operation for 1 data item at a
time.

shown by the arrows.

3) The nearest tooth to the 4) As the excitation phase is

B ph is attracted, and th continuously changed, the rotor
STEP OUT rotpat%iesltsogs.rac ed anahe rotates in a clockwise direction.
Stepping motors rotate in proportion to the No.
of pulses (frequency), but the motor's rotation STOP SETTLING TIME

will deviate if the load is too large for the
motor. This is called step out. If step out
occurs, the motor must be replaced by one

Refer to the term "DWELL TIME".

with a larger torque. Step out causes the STOP SIGNAL

positioning error to increase.

Motor
torque

Appendix - 42

In positioning control, this is the input signal X
that directly stops the operation from an
external source.

The operation stops when the external STOP
signal (a contact) turns ON (continuity), and X
turns ON.
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STOPPER STOP

This is one machine zero point return method.
With this method, a stopper is established at
the zero point, and the operation is stopped
when the machine presses against it.

Motor burning would occur or the stopper
would be damaged if the machine were left in
that state. There are two methods to prevent
this; a timer can be used to shut OFF the
motor after a fixed time, or the motor can be
stopped by limiting sudden increase in the
motor torque when the machine presses
against the stopper.

Zero point

Machine zero point return
_

Stopper

7

STROKE

The stroke is the variation in the operation by
the distance from a stopped state to the next
stopped state after a movement.

STROKE LIMIT

This is the range in which a positioning
operation is possible, or the range in which the
machine can be moved without damage
occurring.

(Movement outside this range is possible in
the manual operation.) For operations using a
worm gear, the stroke limit is determined by
the length of the screw. For operations using a
fixed-dimension feed, it is determined by the
max. dimension to be cut.

The upper and lower limits are set in the
parameters, but a separate limit switch should
be established and an emergency stop circuit
outside the PLC should be created. Refer to
the term "LIMIT SWITCH".

Limit switch
for emergency
stop

Lower limit Upper limit
0 3m
[ Fo

Y
Positioning possible in a 3m range
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SUDDEN STOP

A stop carried out in a shorter time than the
deceleration time designated in the

param eters.
Full speed
\
'\ Sudden stop
\
\
\\
! Time
Deceleration time
TEACHING

When the positioning address is uncertain, or
gauging is required, this function is used by
the user to search for and teach the position to
the machine.

For example, complex addresses such as
drawings can be taught by tracing a model,
and the positioning operation can be
reproduced.

TEACHING UNIT

This is a device capable of writing, reading,
running, and monitoring data.

It is used connected to the AD75. The model is
AD75TU.

TORQUE CONTROL

In this function, a limit is established for the
resistance torque applied to the motor. The
power is turned OFF if torque exceeding that
value is applied to the motor.

When excessive torque is applied to a motor, it
causes the current to suddenly increase. Motor
burning and other stress on the motor occurs,
and the life of the motor is shortened.

This function utilizes the sudden increase in
the torque when the machine returns to the
zero point to issue a command to stop the
motor.

TORQUE LOOP MODE

Also called the current loop mode.
Refer to "POSITIONING LOOP MODE".
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TORQUE RIPPLE

Torque width variations, deviations in the
torque.

TRACKING FUNCTION

In this function, positioning is carried out at a
speed relative to a moving target object by
inputting the movement amount from an
external encoder and adding it to the servo
command value.

TURNTABLE
A rotating table, which is turned using power.

The table is used divided from one 360
rotation into the required locations for work.
The positioning control unit is "degree".

Rotated by the motor

UNIT SETTING

This is the setting of the unit for the actual
address to which positioning is required, or for
the movement amount.

The following units can be set: mm, inch,
degree and pulse. The initial value in the
parameters is a pulse unit.

WARNING

A warning is output as a warning code in when
an abnormality is detected that is not serious
enough to require cancellation or stoppage of
the positioning operation. Warnings are
handled differently than errors.

WITH MODE

This is the mode that outputs the M code
before the start of the positioning. This mode
turns ON at the positioning start, enabling
voltage to be applied to the welding
electrodes, display of positioning speeds, etc.
Refer to the term "AFTER MODE".

MELSEC-A

WORM GEAR

This is the basic screw in mechanisms that
position using screw rotation. Ball screws are
often used to reduce backlash and dimension
error.

Positioning Worm gear

o D /.
Lrotation  TTVTIIITIINND NI
by the motor JL

Lead (feedrate per screw rotation)

XY TABLE

This is a device that moves a table in the X
(latitudinal) and Y (longitudinal) directions so
that positioning can be carried out easily.
There are also commercially available
products.

Y table Ball screw

Stepping motor
X axis

Z PHASE

Also called "PG zero". Refer to "ZERO POINT
SIGNAL".

ZERO POINT

This is the reference position for positioning.
Positioning cannot start without a reference
point.

The zero point is normally set to the upper or
lower stroke limit.

This point is the reference.

Zero point

Appendix - 44
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ZERO POINT RETURN METHOD

The zero point return methods are shown
below. The method used depends on the
machine structure, stopping accuracy, etc.
Machine zero point returns can be carried out
when the zero point return parameters are
written.

1) Near-point dog method.

2) Stopper stop method

3) Count method

ZERO POINT RETURN PARAMETER

This parameter is required when returning to
the zero point. It is determined by the machine
side design, so subsequent changes of this
parameter must be accompanied by changes
in the machine design.

The zero point is the reference for positioning
operations, so if the zero point is lost due to a
power failure during positioning, or because
the power is turned OFF and the machine is
moved manually, etc., it can be restored by
carrying out a machine zero point return.
When a machine zero point return command is
issued, the machine will move in search of the
near-point dog regardless of the current value,
and will stop at the zero point. At this time, the
current value will be rewritten to the zero point
address. Data cannot be written during
positioning. With the AD75, data is always
written for all axes (from 1 to 3 axes).

Refer to the term "NEAR-POINT DOG".

ZERO POINT RETURN REQUEST

This signal turns ON when there is an error

with the AD75. It will turn ON in the following

situations.

1) When the power is turned ON.

2) When the PLC READY signal turns from
OFF to ON.

3) When the machine zero point return starts.

4) When the drive unit READY signal turns
from ON to OFF.

The user judges whether to carry out a

machine zero point return in the above

situations.
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ZERO POINT SHIFT FUNCTION

The zero point position can be shifted to the
plus or minus direction by executing a machine
zero point return and determining a shift
amount for the position at the completion of
the machine zero point return.

A zero point can be set at a position besides
the zero point position, or outside the dog
switch.

ZERO POINT SIGNAL

1 pulse (or 2 pulses) generated per axis
rotation of the pulse generator.

This signal is used in the positioning zero point
return. Also called a Z phase, Z signal or PGO.
Refer to "PULSE GENERATOR".

LTI Feedback

pulses

| | L pGo

R
1 axis rotation
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Appendix 11 Positioning control troubleshooting
Trouble type Questions/Trouble Remedy No.
The PLC CPU power was turned OFF or the PLC CPU
was reset, etc., during flash ROM writing, which deleted
Display reads "FFFF4" when a the data in the flash ROM.
parameter is read with a AD75 Initialize the parameters, and reset the required 1
software package. parameters.
(Refer to section "13.2 Parameter initialization function”
for details.)
Parameter How can the parameters be Set the |Cd.10 | Parameter initialization request to "1".
returned to thgir initial values? (Refer to section "13.2 Parameter initialization function" 2
' for details.)
QI tﬁiruan;‘ettheé eggrggtceurr\rﬁ:s set The parameter may have been overwritten in the
gh the p sequence program. 3
correctly in the AD75 software Review th
package. eview the sequence program.
In the AD75, deceleration stops are executed after the
The machine overruns if operatin machine exceeds hardware stroke limit range. Because of
. P 9 this, more time is required for the deceleration stop as the
q p
at high speeds when the hardware - 4
stroke limit range is exceeded speed increases, a_nd the overrun becomes larger.
' (The deceleration time becomes shorter at lower speeds,
so the overrun becomes smaller.)
Hardware stroke limit Use a "JOG operation" or "Manual pulse generator
When the machine exceeded the operation" to return the machine to inside the hardware
hardware stroke limit range stroke limit range.
ositioning toward insideq[hé range (When the hardware stroke limit range is exceeded, 5
\?vas startegd but the machine didg positioning will not start toward inside the range even
not start ! when so commanded. Once the range is exceeded, a
) return to inside the range can only be executed using a
"JOG operation” or "Manual pulse generator operation".)
Exactly one rotation is required,
Degree Bz}ttggn?r?mgq,&gg%fg rgggd(?'gree Designate "360.000" in the INC control. 6
9 Won't thegrotation devif;lte by ' The motor will make exactly one rotation.
"0.00...1"?
Ifljlhsi..?;Ocvzjgﬁgfe%rgiuv%geea in Set "movement amount per pulse" in the AD75 using the
Movement amount Fhe manual, settings smaller than three parameter values of to[ Pr4 | ;
per pulse the basic pc’;lrameter setting range Try setting the values following the explanations for each
cannot be carried out. parameter.
Will an override setting value . .
written before starting be valid? It will be valid. 8
During tracking control, will the
Override override still be valid after the point [It will still be valid. 9
is passed?
How can the override be Set the "|Cd.18 | Positioning operation speed override" to 10

canceled?

"100".
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¢ No. of feedback pulses =
8192 pulse

Therefore, the "Movement amount per pulse" will become
"1.2207pum".

This value is fixed by the machine system, so it cannot be
changed.

Thus, the setting "1um = 1 pulse" cannot be achieved.

MELSEC-A
Trouble type Questions/Trouble Remedy No.
How can the deceleration stop Set "1: Sudden stop" in the "{ Pr.38 ] Stop group 1 sudden
time during stopping be shortened |stop selection”, and reduce the setting value of | Pr.37| | 11
using the hardware stroke limit?  [Sudden stop deceleration time".
The value set for the acceleration/deceleration time is the
time required for the machine to accelerate from speed
The motor does not operate at "0" to the value set in " Pr.7 | Speed limit value".
60000ms" although the Because of that, the acceleration/deceleration time will 12
acceleration/deceleration time is ’ .
set to "60000ms". also be shorter than "60000ms" if the command speed
value is smaller than the '[ Pr.7 | Speed limit value".
(Refer to the explanation for for detalils.)
_ The trapezoidal and S-pattern acceleration/deceleration
Acceleration/decelerat|Can each acceleration/ processing is a common setting for all
ion time deceleration time be individually  |acceleration/deceleration times, so individual setting is not 13
set to trapezoidal or S-pattern possible.
acceleration/deceleration? (Refer to the section "12.6.7 Acceleration/deceleration
process function".)
The machine starts and stops
S“ddef"y when carrying out JoG Review the parameter settings for acceleration/
operations and positioning R P -
. deceleration time, speed limit value, JOG speed limit 14
operations. value, JOG acceleration/deceleration time, etc
(Using an MR-J2S servo ! i
amplifier.)
How can a value higher than A value up to "8388608ms" can be set when the " Pr.25 |
"65536ms" be set in the Size selection for acceleration/deceleration time" is setto | 15
acceleration/deceleration time? "1
Simplified absolute  |Are simplified absolute position They are possible if the models are used in combination
position detection detection system possible in the  |with a Mitsubishi "AC Servo". 16
system A1SD75P and AD75P models? (Refer to the "AC servo user's manual” for details.)
The physical position deviates
from the commanded position, If the deviation counter value is not "0", the servo side is
although the positioning is still moving. 17
complete (and the monitored Increase the torque.
current position is correct).
Depending on the "Movement amount per pulse" setting,
N o the positioning may be insufficient by the error amount
Positional deviation I " +._  |when positioning is attempted to an address for which the
When positioning to "6300mm" is L
) g™ No. of pulses was generated. This is because the
commanded with 1-axis direct ;
. movement is controlled so as not to exceed the
control (ABS type), the machine - 18
L " designated address when the error amount movement
position is "6299mm" when the X d to the AD75
ositioning is complete amount is generated to the )
P ' In this situation, adjust the "Movement amount per pulse"
setting so the positioning completes at the correct
position.
In this case, the following values will result.
* No. of pulses per rotation = 8192
A setting of "1um = 1pulse” is * Movement amount per rotation = 10000
. required in the following system. « Unit magnification = 10
Electronic gear * Ball screw pitch = 10mm 19
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Trouble type

Questions/Trouble

Remedy

No.

The machine only moves to
"10081230", although positioning
with a command value of
"10081234" carried out.

How can the error be
compensated?

Reset| Pr.3 Jand | Pr.2 ]in the following order.
1) Calculate "8192/8000 x 10081230/10081234".
2) Obtain the reduced value.

Error compensation : 20
;—Qte following values are currently 3) Setthe numerator in"| Pr.3 | Movement amount per
' rotation", and the denominator in "l Pr.2 | No. of
. No. of pulses per pulses per rotation"”.
rotation = 8192
. Movement amount
per rotation = 8000
The near-point dog must be set to turn OFF at a position
after the zero point is passed.
_ (When the machine zero point return is started on the
When carrying out a count-type  |near-point dog ON in a count method machine zero point
machine zero point return, the return, the machine enters a normal zero point return
message "Leave Sufficient operation after returning to the near-point dog OFF
Distance From The Zero Point region.) 21
Position To The Near-Point Dog |(If the near-point dog is turned OFF before the zero point,
OFF." appears. Is there a problem|and the machine zero point return is started between the
if the distance is short? near-point dog OFF position and the zero point, the
machine will mistakenly interpret that its current position is
before the near-point dog ON position, and it will pass
over the zero point and continue moving.)
Carry out the following measures.
1) Separate the near-point dog signal and zero point
signal detection positions.
In the near-point dog type machine[2) Lower the values in " Pr.48 | Zero point return speed"”
zero point returns, the stop and " Pr.49 | Creep speed". 22
positions are not uniform. 3) Confirm whether the zero point signal and near-point
dog signal turn ON normally.
4) Check that there is no play (backlash) in the machine
Zero point return system.
Can the machine zero point return |A "Hardware stroke limit error" will occur and the
be carried out with the zero point  [operation will not be carried out.
return retry function when it is (The machine will interpret any position where the near- 23
started with the near-point dog ON [point dog is ON as being within the working range, and
and the limit (LS) OFF? that the limit (LS) is ON.)
Are ABS and INC positioning They are possible.
possible without carrying out a In this case, the position where the power is turned ON is | 24
zero point return? handled as the current feed position "0".
The zero point return request flag turns ON in the
following cases.
_ 1) When the power is turned ON.
After a zero point retum, the Zero |5y \yhen the PLC READY signal turns from OFF to ON.
point return request flag i ) i ) o5
sometimes turns ON for no 3) When a machine zero point return is carried out.
apparent reason. 4) When the drive unit power is turned OFF.
If no problem is found when the above are checked, then
it is possible that the communication is being interrupted
by "a fault in the cable", "noise influence", etc.
The zero point return complete flag . . . .
(Md.40] Status: b4) sometimes Check whether the drive unit READY signal is weak or the 26

turns ON when it shouldn't be ON.

power supply is unstable.
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MELSEC-A
Trouble type Questions/Trouble Remedy No.
Igetnglt:,?:il|nt%:t§[j§€g?l r[1:1I1|(;] 'S\ Atter the BUSY signal turns ON, there is no problem with
P ! 9 .. [turning [Y10] OFF before the BUSY signal turns OFF.
OFF, but is there any problem with . 27
turning it OFE before the BUSY (The AD75 detects the rising edge (OFF — ON) of the
irming positioning start signal [Y10].)
Start signal turns OFF?
Check the "|Md.35] axis operation status" and "|Md.33
The operation will not start even  |axis error No". 28
when the start signal is turned ON. |Review the sequence program and normalize the start
timing.
The signal should be turned ON at 4ms or more.
How many ms should the axis stop |(If possible, set the signal so it does not turn ON only 29
signal [Y13] be turned ON for? momentarily, but instead stays ON until the BUSY signal
turns OFF. This will keep the stop signal from skipping.)
Set "1: Sudden stop" in the parameter from to
?;\gcfsg,)a sudden stop be corresponding to the stop group, and reduce the | 30
’ setting value of "| Pr.37 | sudden stop deceleration time".
Stop "Normal deceleration stop" was
selected in stop group 3 The operation will not change.
tsuuri((j;jnosl:loﬁ% {ahr;d V!:tstin is Even if the same stop factor is input again during the
chanaed tc‘) "sudden .sto h during a deceleration stop, it will be ignored. The same 31
ged ! P 92 |deceleration stop process used when the stop signal was
decelleratlonfstop, and the Y stolpl) first input will be continued
signal turns from OFF to ON, wi . . v
the operation change to a sudden (This also applies for | Pr.38 |and [ Pr.39 |)
stop from that point?
Qiﬁ;{gf;&ﬁﬁr In;i:pg\?e“rct)iZall The address designation may be incorrect. When carrying
. . . P . Y. Y lout INC type circular interpolation, designate the relative
Circular interpolation |oblong circle results when INC ; . . 32
2 . S . |addresses from the starting point of both the center point
type circular interpolation is carried and end point
out. point.
Can the speed be changed during |The speed during speed control and position control
Speed/position speed control and position control |cannot be set separately, but a speed change is possible 33
changeover control  |by speed/position changeover if executed after the speed/position changeover signal
control? turns ON.
Either of the following is possible.
1) The sequence program may be incorrect. Check by
creating a test program in which the JOG start signal
is turned ON only.
Even if the JOG startsignalis —|3) if the machine is hitting something when the torque
turned ON, the response until it setting is low, it may be trying to move by JOG 34
turns ON is sometimes slow. operation in the opposite direction. In this case, the
machine will start moving only after the internal droop
pulses have been reached 0 in the counter, even if the
JOG start signal has been turned ON. This makes it
. seem that the response is slow.
JOG operation - —— -
Either of the following is possible.
The operation is not carried out at |1) The JOG start signal may be chattering. Monitor the
the set JOG speed, although the JOG start signal to confirm whether it is chattering. 35
speed limit value has notbeen 15y The '[Pr.32]JOG speed limit value" may not be
reached. appropriate. Review the setting value and carry out
the JOG operation again.
Wh 10G ion The '"[ Pr.32 ] JOG speed limit value" may be larger than
ena operation is " I "
attempted, an error results and the the Speed limit value" 36

machine does not move.

Review the parameters and carry out the JOG operation
again.
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MELSEC-A
Trouble type Questions/Trouble Remedy No.
Is it possible to count the pulses .
: o Not possible.
when the B phase is set to 1", and (The AD75 counts 1, 0, 1, 0.) 37
only A phase pulses are input?
Manual pulse Can a manual pulse generator Other manual pulse generators can be used if they
generator operation other than the Mitsubishi MR- conform to section "3.5 Specifications for input/output 38
HDPO1 be used? interfaces with external devices."
Can one manual pulse generator This is possible if the system conforms to the electrical
be operated connected to several specifications 39
AD75 modules? P '
The BUSY signal is not canceled |The BUSY signal may remain if the scan time is long.
Current value change |by the current value change. How |Use a complete signal to check whether the new value 40
can it be canceled? has been executed.
The AD75 READY signal does not |"A parameter error" has occurred.
AD75 READY signal |turn OFF even when the PLC Confirm the error No. in the error history, and correct the | 41
READY signal [Y1D] is turned ON. |parameter.
) . The AD75 checks the M code ON signal OFF request
Is there any problem with setting N " X -
! every "56.8ms", so there is a possibility that the M code
. an M code ON signal OFF request ; )
M code ON signal . ON signal OFF may be delayed by a maximum of 42
in the next scan after the M code |. " . .
ON signal ON? 56.8ms a_fter the M code ON signal ON, even if an M
' code ON signal OFF request is set.
The in-position signal is not particularly used in the AD75
In-nosition sianal Must an in-position signal always |processing, so it does not always have to be wired. 43
P 9 be wired? (In the AD75, the input in-position signal is only output in
the monitor area.)
Hovy I(_)ng is the output time for the "Oms". 44
deviation counter clear signal?
o Is a deviation counter clear signal |A signal is not output.
gz\;lratlon counter output when the positioning is The only time the AD75 outputs a deviation counter clear | 45
complete? signal is for a machine zero point return.
How can a deviation counter clear |The AD75 does not output a deviation counter clear signal 46
signal be output? except for machine zero point returns.
Where is the current version of the | The version is shown on the label on the front of the 47
AD75 written? module. (Refer to section "4.1.2 Names of each part".)
Is it possible that the delivered
module is a different version than |That is possible. 48
the version delivered 1 year ago?
Module ; ;
The parameters in the module may differ.
eror 53 J\ﬁ:;ﬁ EADY ggguféa”) Check if the AD75 READY signal [X0] turns OFF when
was connected the PLC READY signal [Y1D] turns ON. 49
’ . When the PLC READY signal is ON but the AD75 READY
(The sequence program is the ianal | h h d. Check th
same.) signal is ON, the parameter error has occurred. Check the
' error code and modify the parameter with the error.
. The parameter settings on the AD75 side may not match
The motor only rotates in one h h .
direction those on the servo side. _ 50
' Check the parameter settings.
Motor The speed shown on the AD75 monitor is calculated from
the No. of pulses output from the module. Thus, the actual
Can the current motor speed be .
monitored? motor speed cannot be monltored. 51
’ ("Md.31| Feedrate" monitors the commanded speed. It
does not show the actual speed.)
AD75 software Can AD75PL-S3 models be used No 52
package by SWOIVD-AD75P-E models? )
How can it be judged that the block If the transfer |s"carr|(?ld out normally, "0" will be stored in
— o . buffer memory "5103".
Block transmission transmission was carried out 53

normally?

If the transfer ended abnormally, a warning will be stored
in the "Md.34| Axis warning No".
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MELSEC-A

Trouble type

Questions/Trouble

Remedy

No.

Writing from the

How can the address be
designated when writing data from

Designate an address in the AD75 buffer memory
address "0" that will be interpreted as the computer link

computer link module |the computer link module to the module buffer melmory address "800H". . o4
AD757 (Reft_ar to the user's manual for the module being used for
’ details.)
Eff‘” 99.7 (speed selection at zero "OPR" stands for "Original Position Return”, or in other
point shift error) occurred. What . 55
does "OPR" mean? words, a zero point return.
Backlash compensation value
0< I <255
Error 938 (backlash compensation Movement amount per pulse
amount error 2) occurs even when [Setting is not possible if the above equation is not 56
the backlash compensation value |satisfied.
is set to "1". Adjust by setting " Pr.4_] Unit magnification" to 10-fold (or
100-fold, or 1000-fold), and setting "{ Pr.3 | Movement
amount per rotation" to 1/10 (or 1/100, or 1/1000).
\é\t/tr;?r?p?e\éogrg?sersﬁ:%ne{z error 104 The hardware stroke limit wiring has probably not been
(hardware stroke limit+) or error 105 carried out. - - o 57
(hardware stroke limit ) occur and Refer to section "12.4.4 Hardware stroke limit function" for
the machine does not move details, and wire accordingly.
Error 971 (tracking control mode A value besides "0" or "1" may be set in the | Pr.44 | Near
error) occurs Whgt could be pass mode selection for path control”. 58
Error/warning causing the érror'? Review the set sequence program, and reset the correct
’ parameters.
Error 997 (speed selection at zero |A value besides "0" or "1" may be set in the " Pr.57 |
point shift error) appears when the |Speed designation during zero point shift". 59
PLC READY signal [Y1D] turns Review the set sequence program, and reset the correct
from OFF to ON. parameters.
When the start sianal was turned The AD75 starts the deceleration stop process when the
ON immediatel gfter the sto stop signal ON is detected. Thus, the machine interprets
. y P that "positioning is still being executed" immediately after
signal ON, warning 100 (start X . - . 60
during operation) was detected the stop signal ON. Even if the start signal is turned_ON at
and the start was ianored ! that time, the start request will be ignored and warning
9 ) 100 will occur.
Sr?ssst\garg"égeg?:?]geglg;it?n The warning occurs only at those times mentioned at the
onl duﬁn p"sto decgleration" and left. Because this is a warning, there is no problem if the
" y 9 p - operation can be continued without resetting the error.
automatically deceleration"? . . . 61
Is there any problem if the (When t_he speed is changed using the o_verrlde, the new
operation is continued in that state value will not be reflected on the data being executed, but
WFi)thOUt resetting the error? will be reflected from the next start.)
Positioning may not have been completed normally due to
occurrence of a stop cause.
Check the axis monitor “|Md.35| Axis operating status"
after the BUSY signal has turned OFF.
During stop: The stop signal has turned ON during
positioning. Check the condition under which | g5
the stop signal (Y stop, external stop) turns
o Position control was performed but ON.
Positioning complete L | ianal d .
signal positioning complete signal does  [During error occurrence:
not turn ON. An error occurred during positioning. Confirm
the error occurrence cause from "[Md.33
Axis error No.".
The setting of detailed parameter 2 "Positioning
completion signal output time" is 0 or shorter than the
scan time. 63

Set the time that can be detected securely in the
sequence program.
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Appendix 12 List of buffer memory addresses

The following shows the relation between the buffer memory addresses and the various items.
(The addresses specified in the list must not be used. If used, the system may not operate correctly.)

MELSEC-A

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Buffer memory address ltem Memory
Axis 1 Axis 2 Axis 3 area
0 150 300 Pr.1 | Unitsetting -
[
1 151 301 Pr.2 | No. of pulses per rotation (Ap) s
(O]
2 152 302 Pr.3 | Movement amount per rotation (Al) %
3 153 303 Unit magnification (Am) g
4 154 304 Pulse output mode é
5 155 305 Rotation direction setting a
6 156 306 -
7 157 307 Speed limit value N
[
8 158 308 S 5
9 159 309 Acceleration time 0 E
10 160 310 S o
11 161 311 Pr.9 | Deceleration time O g
[S]
12 162 312 . [z
s
13 163 313 Bias speed at start o
14 164 314 Pr.11 | Stepping motor mode selection
15 165 315 Pr.12 | Backlash compensation amount
16 166 316 o o
17 167 317 Software stroke limit upper limit value g
18 168 318 - o 3]
19 169 319 Software stroke limit lower limit value g
20 170 320 Pr.15 | Software stroke limit selection 8
O
21 171 321 Pr.16 | Software stroke limit valid/invalid settin —[.E
g Wl E
22 172 322 . L oS
23 173 323 Command in-position width o §
24 174 324 Pr.18 | Torque limit setting value %
o
25 175 325 Pr.19 | M code ON signal output timin e
9 p 9 3
26 176 326 Pr.20 | Speed changeover mode %
27 177 327 Pr.21 | Interpolation speed designation method a
28 178 328 Pr.22 | Current feed value during speed control
29 179 329 Pr.23 | Manual pulse generator selection
30 180 330 tgﬁlc selection for pulse output to the drive
31 181 331 tSirlrz]g selection for acceleration/deceleration
36 186 336 L o~
37 187 337 Acceleration time 1 0
38 188 338 o ©
S
39 189 339 Acceleration time 2 %
40 190 340 L o
41 101 341 Acceleration time 3 E
T
42 192 342 o i
43 103 343 Deceleration time 1 2
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MELSEC-A
Buffer memory address ltem Memory
Axis 1 Axis 2 Axis 3 area
44 194 344 . .
45 195 345 Deceleration time 2
46 196 346 S
47 197 347 Deceleration time 3
48 198 348 -
49 199 349 JOG speed limit value
50 200 350 Pr.33 | JOG operation acceleration time selection
P
51 201 351 Pr.34] JOG operation deceleration time selection | $, 8
p w -
52 202 352 Pr.35] Acceleration/deceleration process selection| %
53 203 353 Pr.36 | S-pattern proportion E g
@
54 204 354 S o2
55 205 353 Sudden stop deceleration time 3 £
56 206 356 Pr.38 | Stop group 1 sudden stop selection £ 3
p group p o3
57 207 357 Pr.39 | Stop group 2 sudden stop selection Qla
58 208 358 Pr.40 | Stop group 3 sudden stop selection
59 209 359 Pr.41 | Positioning complete signal output time
60 210 360 Allowable circular interpolation error width
61 211 361
62 212 362 Pr.43 | External start function selection
66 216 366 Pr.44 | Near pass mode selection for path control
70 220 370 Pr.45 | Zero point return method 2
71 221 371 Pr.46 | Zero point return direction 2
P £
[l
72 222 372 . g
73 293 373 Zero point address 2
74 224 374 . €
75 995 375 Zero point return speed E
76 226 376 £lg
77 997 377 Creep speed g g
(]
78 228 378 Pr.50 | Zero point return retr Nls
p y P
79 229 379 Pr.51 | Zero point return dwell time o
p sl e
80 230 380 Setting for the movement amount after |3
I R3
81 231 381 near-point dog ON 3| =
- - - c|.E
82 232 382 zslr&ﬁg:‘nt return acceleration time 2|8
210
- — Tl @
83 233 383 zslr&ﬁg:‘nt return deceleration time 3 N
£
84 234 384 . . =
a5 235 385 Zero point shift amount g
86 236 386 Pr.56 | Zero point return torque limit value 'é
88 238 388 Pr.57 | Speed designation during zero point shift o
p 9 9 p o
()
89 239 389 Pr.58 | Dwell time during zero point return retry N
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MELSEC-A
Buffer memory address ltem Memory
Common for axis 1, axis 2, and axis 3 area
450 [Md.1] In test mode flag
451 [Md.2 ] Module name
452
jgi OS type
455
jgg OS version
460 Md.5 | Clock data (hour: minute)
461 Md.6 | Clock data (second: 100 ms)
O O|@[@[@[G)]®)]@ |®) ) |10)]11)]|(12)[(13)|(14)|(15) (pointer No.)
462|467 (472 |477|482|487|492 (497 [502|507 | 512|517 (522 527|532|537|| Md.7 | Start axis
463|468 (473 (478|483 | 488 (493|498 | 503|508 | 513 (518|523 |528|533(538|| Md.8 | Operation type S
464|469|474| 479|484 |489(494(499|504|509|514|519|524|529|534 (539 || Md.9 | Starttime (Hour: minut) E
465|470|475 | 480485490495 |500 [ 505 [510|515|520|525 | 530 [ 535 | 540 Starttime  (Second: 100 ms) g
466|471 (476|481 |486|491|496 [501 [506|511 516|521 [526 [ 531|536 541 Error judgment
542 Start history pointer
O O|@[@[@[G)|®)] @ |®) ) |10)]11)|(12)[(13)|(14)|(15) (pointer No.) g %
533|548|553|558 | 563|568 | 573|578 | 583|588 | 593|598 | 603 | 608 (613 | 618 Start axis 5 s
534|549|554|559 | 564 [ 569|574 |579 | 584 [589 | 594|599 | 604 | 609 (614 | 619 Operation type .§’ % §
535550555560 | 565 [ 570|575 580 | 585 [ 590 | 595 | 600|605 | 610 {615 | 620 Start time  (Hour: minut) i é "%
536551556561 | 566 | 571|576 |581 | 586|591 | 596 | 601|606 | 611 [616 | 621 Start time  (Second: 100 ms) _% % =
537|552 (557|562 567|572 (577|582 587|592 |597 602|607 612|617 [622|[Md.17| Error judgment é @
623 Start history pointer at error g
O O|@[@[@[G)|®)] @ |®) ) |10)]11)|(12)[(13)|(14)|(15) (pointer No.)
624|628|632|636 | 640|644 | 648|652 | 656 |660 | 664|668 | 672|676 [680 | 684 Axis in which the error occurred
625|629|633|637 |641|645|649|653| 657|661 |665|669|673|677 (681|685 Axis error No. S
626 630|634 |638 | 642|646 | 650|654 | 658|662 | 666 | 670|674 | 678 (682 | 686 [Md.21] Axis error occurrence time . %
(Hour: minute) S
627|631|635|639 |643|647|651|655|659|663|667|671|675|679 683|687 [Md.22] Axis error occurrence time w
(Second: 100ms)
688 Error history pointer
O O|@[@[@[G)]|®)] @ |®) ) |10)](11)]|(12)[(13)|(14)|(15) (pointer No.)
689693697 (701]|705(709(713|717(721|725(729( 733|737 (741|745|749 Axis in which the warning occurred >
690|694 698|702 |706 710|714 | 718| 722|726 | 730| 734 | 738 | 742 [ 746 | 750 Axis warning No. _%
691|695|699|703|707|711| 715|719 |723|727|731| 735|739 743 | 747|751 [Md.26] Axis warning occurrence time . E’
(Hour: minute) [=
692|696|700|704 | 708(712|716| 720|724 |728|732| 736|740 | 744 [ 748 | 752 [Md.27] Axis warning occurrence time g
(Second: 100ms)
753 Warning history pointer
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MELSEC-A
Buffer memory address ltem Memory
Axis 1 Axis 2 Axis 3 area
800 900 1000
801 901 1001 Md.29| Current feed value
802 902 1002 .
803 903 1003 Md.30| Machine feed value
804 904 1004
805 905 1005 Md.31| Feedrate
806 906 1006 Md.32| Valid M code
807 907 1007 Md.33] Axis error No.
808 908 1008 Md.34| Axis warning No.
809 909 1009 Md.35| Axis operation status
810 910 1010 Md.36] Current speed
P
812 912 1012 .
813 913 1013 Md.37| Axis feedrate
814 914 1014 Md.38| Speed/position changeover control
815 915 1015 positioning amount
816 916 1016 Md.39] External input/output signal
p put sig
817 917 1017 Md.40| Status
o
818 918 1018 G|
819 919 1019 Md.41| Target value -; §
820 920 1020 =S
821 921 1021 Md.42| Target speed g cE>
822 922 1022 . - 2|1=
823 923 1023 Md.43| Zero point absolute position 2
824 924 1024 .
825 925 1025 Md.44| Movement amount after near-point dog ON
826 926 1026 Md.45| Torque limit stored value
827 927 1027 Md.46 \?;Iﬁglal start data command code setting
Md.47| Special start data command parameter
828 928 1028 setting value
829 929 1029 Md.48| Start positioning data No. setting value
830 930 1030 Md.49| In speed limit flag
831 931 1031 Md.50] In speed change processing fla
P gep gilag
832 932 1032 Md.51| Start data pointer being executed
833 933 1033 Md.52| Last executed positioning data No.
P g
834 934 1034 Md.53| Repeat counter
835 935 1035 Md.54| Positioning data No. being executed
836 936 1036 Md.55] Block No. being executed
g
838 to 847 938 to 947 1038 to 1047 Md.56| Positioning data being executed
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MELSEC-A
Buffer memory address ltem Memory
Axis 1 Axis 2 Axis 3 area
1100 [ Cd.1] Clock data setting (hour)
1101 [ Cd.2] Clock data setting (minute, second)
1102 [ Cd.3 ] Clock data writing g
1103 [ Cd.4 ] Target axis %
1104 [ Cd.5 ] Positioning data No. E
1105 [ Cd.6 | Write pattern ;
1106 [ Cd.7 | Read/write request 2
1108 to 1137 [ Cd.8 | Read/write positioning data I/F @
1138 Cd.9 | Flash ROM write request
1139 [Cd.10] Parameter initialization request
1150 1200 1250 [Cd.11] Positioning start No.
1151 1201 1251 [Cd.12] Axis error reset
1152 1202 1252 Cd.13| Restart command
1153 1203 1253 [Cd.14] M code OFF request
ﬁgg i;gg i;gg Cd.15| New current value
ﬁgg i;gg i;gg New speed value
1158 1208 1258 [Cd.17] Speed change request
1159 1209 1259 [Cd.18] Positioning operation speed override
o
1161 211 1761 s
1163 1213 1253 [Cd.20] Speed/position changeover enable flag %
1164 1214 1264 Speed/position changeover control ©
1165 1215 1265 movement amount change register .
1167 1217 1267 [Cd.22] Manual pulse generator enable flag ks
1168 1218 1268 Manual pulse generator 1 pulse input E
1169 1219 1269 maghnification 5
1170 1220 1270 [Cd.24] Zero point return request flag OFF request | o
1171 1221 1271 [Cd.25] External start valid <
1172 1222 1272 [Cd.26] Step valid flag
1173 1223 1273 [Cd.27] Step mode
1174 1224 1274 [Cd.28] Step start information
1175 1225 1275 [Cd.29] Skip command
1176 1226 1276 [Cd.30] New torque value
1178 1228 1278 Cd.31] Positioning starting point No.
1181 1231 1281 Ion;g;t:ipc;[nrequest during continuous
1184 1234 1284 New acceleration time value
1185 1235 1285
ﬁgg i;gg i;gg New deceleration time value
Cd.35]| Acceleration/deceleration time change
1188 1238 1288 during speed change, enable/disable
selection
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MELSEC-A
Buffer memory address ltem Memory
Axis 1 Axis 2 Axis 3 area
Operation pattern
1300 2300 3300 Control method
Acceleration time No.
Da.4 | Deceleration time No.
1301 2301 3301 Da.9 | M code/condition data
1302 2302 3302 Dwell time/JUMP destination
positioning data No. 2 o
1303 2303 3303 Not used < 'g
(@]
1304 2304 3304 £
1305 2305 3305 Command speed 5
1306 2306 3306 Positioning address/movement 2
1307 2307 3307 amount a
1308 2308 3308
1300 2300 3300 Arc address
1310to 1319 2310to 1219 3310 to 3319 No. 2
1320 to 1329 2320 to 2329 3320 to 3329 No. 3
| | | | .
2290 to 2299 3290 to 3299 4290 to 3299 No. 100 §
Shape 2]
p - c
o £
Da.1l No. 'S 5
4300 | 4350 | 4550 | 4600 | 4800 | 4850 Start data No 8la| (2
Special start command 3|8 a
[Da.13] Parameter 3 *
o
4301 4351 4551 4601 4801 4851 2nd point o
4302 4352 4552 4602 4802 4852 3rd point E
| ! P15
IS
4349 4399 4599 4649 4849 | 4899 50th point S
(@]
4400 4650 4900 Da.14| Condition target €
Da.15| Condition operator E
7]
4402 4652 4902
4403 4653 4903 Address 5 |E
=88
4404 4654 4904 Qs |=
4405 4655 4905 Parameter 1 K
o
4406 4656 4906 =
4407 4657 4907 Parameter 2 g
4410 to 4419 4660 to 4669 4910 to 4919 2nd item ©
4420 to 4429 4670 to 4679 4920 to 4929 3rd item
| | |
4490 to 4499 4740 to 4749 4990 to 4999 10th item
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MELSEC-A
Buffer memory address ltem Memory
Axis 1 Axis 2 Axis 3 area
4500 5750 5000 Start No. 8001 % -
Q g c
4501 4751 5001 Start No. 8002 g s g% ©
rE|SE| 8
! ! ! ! 271225
= o =
4549 4799 5049 Start No. 8001 2 §
@
5050 2> &
Condition judgment target data of the condition | & 2 o
L data Oga
5099 ak
5100 Target axis
5101 Head positioning data No. Block
5102 No. of read/write data transmission
5103 Read/write request area
5110 to 6109 Read/write block
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WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "failure™) found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.
[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated

place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.
[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found to not be the responsibility of Mitsubishi or the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not possible after production is discontinued.

3. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of chance loss and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by failures in Mitsubishi
products, damages and secondary damages caused from special reasons regardless of Mitsubishi's expectations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and other duties.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(2) In using the Mitsubishi MELSEC programmable logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi general-purpose programmable logic controller has been designed and manufactured for applications
in general industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality assurance
system is required, such as for each Japan Railways company or the Department of Defense shall be excluded from
the programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible.

When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport
devices, equipment for recreation and amusement, and safety devices, in which human life or assets could be greatly
affected and for which a particularly high reliability is required fin terms of safety and control system, please consult
with Mitsubishi and discuss the required specifications.
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Microsoft Windows, Windows NT are registered trademarks of Microsoft Corporation in the United States

and other countries.
Other company and product names herein may be either trademarks or registered trademarks of their
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