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Notice:
OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.
The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to the product.

& DANGER! Indicates information that, if not heeded, is likely to result in loss of life or serious
injury.

&WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

&Caution Indicates information that, if not heeded, could result in relatively serious or mi-
nor injury, damage to the product, or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2, 3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1990

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the operation of the NC211-C200H Programmable Control Unit (PCU). The PCU
is a special I/O device that receives positioning commands, either externally or from a PC, and uses that
data to control the operation of a stepping motor or servomotor driver.

Section 1 provides an introduction to the features and possible system configurations of the PCU. It also
explains the differences between the NC211-C200H and the older NC112-C200H PCU.

Section 2 contains information on how to prepare the PCU for operation, including switch setting and
wiring information.

Section 3 presents data configuration and allocation information.

Section 4 presents and explains the operation of PCU commands.

Section 5 presents the IR area data format and execution examples illustrating different configurations.
Section 6 explains the Manual operation commands of the PCU.

Section 7 explains the TEACH command and presents several examples.

Section 8 explains Error Processing.

Section 9 presents 11 programming examples which pull together all of the material in this manual.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.

ix
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Features

Section 1-1

Section Overview

1-1 Features

Applicable Motor Drivers

1,2, 3...

Number of Control Axes
and Controlling Capacity

Compact Size

Data Transfer

Upward Compatibility

The C200H-NC211 Position Control Unit is a Special I/O Unit that receives posi-
tioning commands, either externally or from a Programmable Controller (PC),
and uses that data to output control pulses to a stepping motor driver or a servo-
motor driver.

This section describes the basic features and components of the Position Con-
trol Unit, as well as the basic configuration and operating principles of position-
ing control systems. Be sure to read and study these sections carefully; an
understanding of the control system is essential for successful operation.

The pulse train output can be easily connected to either of the following devices:

1. Stepping motor driver
2. Servomotor driver designed for pulse train input

This Unit is distinguished by having two control axes. It is capable of controlling
two axes simultaneously (linear interpolation) and controlling each axis inde-
pendently. It controls speeds and positions through parameters recorded in the
DM (Data Memory) Area of the C200H PC.

The Unit is the same size as other Special 1/O Units, but its greater capacity
makes for increased space efficiency and easier multi-axial control.

Positioning actions, speeds, and speed changes contained in the DM area or
other areas of the PC can be quickly transferred via a TRANSFER DATA com-
mand, even during positioning. More flexible control is now possible.

To ensure compatibility with single-axis Position Control units, this Unit has com-
mands and status allocations similar to the C200H-NC112.
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Model Differences

Section 1-2

1-2 Model Differences

Two Control Axes

Increased Positioning Data
Capacity

Improved Data Transfer
Performance

Improved Speed Change
Performance

Increased Capacity

The C200H-NC211 incorporates the following additional functions and improve-
ments over the C200H-NC112.

There are now two control axes, making linear interpolation possible. Of course
each axis can also be operated independently.

The positioning data capacity of each axis has been increased from 20 to 53.
When more than 20 positioning actions are needed, back-panel DIP switch pins
No. 7-9 can be set to expand the usable DM area (in 200-word segments from
DM 0100 to 0999).

Speed and position data can be transferred even during positioning.

The speed coefficient can now be used to change speed even during position-
ing.
Two axes provide the word and data memory capacity of two Special I/0 Units.

The machine number which immediately follows the assigned machine number
cannot be set to the other unit.

Item C200H-NC112 C200H-NC211
Available words n to n+9 nton+19
Data Memory m to m+99 m to m+199
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Additional DM Area The origin and origin proximity signal settings are no longer made with the back-
Functions panel switch. Instead, they are now set in the following DM words.
5¢——"—"—-—"—7-—"—7- —"—"7-—"—7———————> 00
0 o oo o0 |
(X) DM word m+21
(Y) DM word m+121
bit Designation 1 0
00 ORIGIN SEARCH direction CCw cw
01 Origin proximity signal presence | present absent
02 Origin proximity type N.O. N.C.
03 Origin signal type N.O. N.C.
04 ORIGIN SEARCH method present absent

N.O: Normally-open contacts
N.C: Normally-closed contacts
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Model Differences

Section 1-2

Additional IR Area Functions

Word Bit Function
X-axis Y-axis
n+1 n+6 07 CHANGE SPEED COEFFICIENT f
15 Transfer buffer f
Additional Codes for The following code types have been added to distinguish between single-axis
Target Position Data target positioning data and interpolation data.

X+1

X

Code | x108 | x105 ' x10% | x10% ' x102 ' x10' ' x100

0 Ccw
Absolute value
! cow Single-axis
end point
2 CcwW
Incremental value
3 CCW
4 Ccw
Absolute value
5/ CCW Interpolation
end point
6 CcwW
Incremental value
7 CCW
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System Configuration

Section 1-3

1-3 System Configuration

The basic configurations are shown below and on the next page. Unit outputs
are connected to a motor driver, for either a stepping motor or servomotor that
can receive pulse train inputs. The Unit is controlled by inputs from devices
and/or a control panel. It, in turn, outputs pulse trains and direction signals to
control the motor driver. The motor driver controls either a stepping motor or a
servomotor, which in turn controls a positioning device (such as a feed screw).
Some configurations also require an Input Unit on the C200H PC to control the

motor driver.

Stepping Motor Driver Connection

/\ Position Control Unit

C200H PC .

Signal line for
stepping motor control

Power
source

,,‘/ Stepping

~a

Power
source

motor

) =3 Steppin
Stepping Al motor
motor i -
________ driver o ‘\-_\
O//
Stepping '/
motor

C200H-NC211

Hand-held Programming
Console C200H-PRO27

-
|
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System Configuration Section 1-3

Servomotor Driver Connection

/\ Position Control Unit
C200H PG e C200H-NC211

Signal line for
servomotor driver control

Hand-held Programming

Power Console C200H-PRO27

source
-
|

DC Servomotor A |
Power Driver
source R88D-EPO6/EP/|

12 or AC Servo-
motor Driver
R88D-SR/RP

T~
n\-.‘\
DC Servomotor Driver '\7
R88D-EP06/EP/12 or o
AC Servomotor Driver /
R88D-SR/RP /'
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System Configuration Section 1-3

Maximum Number of The 200H-NC211 Position Control Unit differs from other Special 1/O Units in

Special I/0 Units per PC thatit occupies twice the usual IR and DM area. Normally, a maximum of 10 Spe-
cial /O Units, including Position Control Units, High-Speed Counters, etc., can
be mounted to the same PC. The NC211, however, counts as two Units, so a
maximum of only five 200H-NC221 Units can be connected per PC.

Also be aware that it is possible to connect a combination of Units that require
more power than can be provided by the available power supply. For a specific
configuration, refer to specifications in the appropriate hardware manuals.

Mounting Location The Position Control Unit can be mounted to any but the 2 rightmost CPU Rack
slots. Mounting the Unit to either of these slots will prevent you from mounting
peripheral devices directly to the PC’s CPU. When mounting to an Expansion
I/O Rack or Remote Slave I/O rack, however, any slot may be used.

In addition to this, for remote 1/O devices there are limitations, as described
below, due to data transfer capacities.

Number of Special I/O Units Please note the following limitations on the number of Special I/O Units which
Connectable to Remote /O can be connected to Remote I/O Slave Racks.

The numbers given in the following table assume that no other devices are being
used, and represent the maximum number of Special I/O Units that can be used
on a Remote I/O Slave Rack when the Units are all from group A, B, C or D.

A B C D
Number of Number of Number of Number of Position
High-speed Multi-point 1/0 Temperature Control Units
Counter, Position Units. Sensor Units. (NC211).

Control (NC111/
NC112), ASCIl or
Analog Input Units.

Total of 4 Units Total of 8 Units Total of 6 Units Total of 2 Units

A combination of Units from different groups must satisfy both of the fol-
lowing equations:

BA+B+2C+6D <12

A+B+C+D=<8
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Components Section 1-4

1-4 Components

In addition to the front-panel components described below, there is a DIP switch
located on the back panel. Pin settings for this switch, which are described in

Section 2-2 Switch Settings, determine certain aspects of control system opera-
tion.

— Indicators
— RUN: indicates operation | X: indicates X-axis operation/buffer transfer
is in progress Y: indicates Y-axis operation/buffer transfer

CW: indicates controlled system ALARM: blinks when an abnormality
(motor) is revolving clockwise has occurred

CCW: indicates controlled system ERROR: lights when an error has
(motor) is revolving counterclockwise | occurred

——— Setting switches*

MACHINE No. Allocates a unit number (0 to 8) to
the Position Control Unit

MODE Selects an operating mode (0 to 3).

~ ,\

NS

::: Connector * Before operating these switches,

::: make sure that power to the PC is off.

:E: Used to connect the Position . .

N Control Unit to a stepping motor When setting the switches, use a
_\r"\ driver or servomotor driver. screwdriver if. necessary, but do not
-y apply excessive force.

p— Attach the enclosed connector
to the proper cable. Do not leave the switches halfway

between two setting points or the Posi-
tion Control Unit may malfunction.

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



Components

Section 1-4

Indicators

10

Indicator Color Function

RUN Green Lit during normal operation. Goes out for errors.

Cw Green Lit during output of CW (clockwise) pulses.

CCwW Green Lit during output of CCW (counterclockwise) pulses.

X Green Lit during positioning of X-axis positioning, or when data is
being transferred from buffer to memory.

Y Green Lit during positioning of Y-axis, or when data is being
transferred from buffer to memory.

ALARM Red Flashing when a BCD error exists in initial data, speed

(flashing) data, or positioning data updated with TRANSFER DATA.

ERROR Red Lit when an error has occurred causing operation to stop.

Since the C200H-NC211, in contrast to other Special I/O Units, occupies the
space of two units, do not set other units to the machine number which immedi-
ately follows the machine number of the C200H-NC211.

The ALARM LED flashes when data for X and Y within the assigned range is not
entered in the respective DM areas for the X and Y axes.

When only one axis is used, short-circuit the CW limit and CCW limit of the
unused axis to 0 V in the input power supply. The ERROR LED will light if these
are not short-circuited, but the axis in use will operate normally.
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Control System Principles Section 1-5

1-5 Control System Principles

Control systems can be quite simple or relatively complex. The most basic case
is an open-loop system, in which a particular operation is carried out according
to programmed instructions, but in which feedback is not provided for automatic
adjustment. The C200H-NC211 Position Control Unit can be used in an open-
loop system in conjunction with a stepping motor.

In a closed-loop system, on the other hand, the PC controls an external process
without human intervention. The servomotor provides direct feedback so that
actual values (of positions, speeds, and so on) are continuously adjusted to
bring them more closely in line with target values. In some systems, the digital
feedback signals are transmitted to a digital-to-analog converter to complete the
feedback loop, allowing automated control of the process.

A semiclosed-loop system is similar to a closed-loop system, except that feed-
backis provided by atachogenerator and arotary encoder rather than directly by
the servomotor. If the C200H-NC211 Position Control Unit is used with a servo-
motor, the servomotor driver must be able to handle digital signals, and there is
no need for a D/A converter. In addition, the servomotor is connected to a tacho-
generator and arotary encoder. The Unit can thus be used in either an open-loop
or a semiclosed-loop system.

Both open-loop and semiclosed-loop systems are described in more detail on
the following pages.

11
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Control System Principles Section 1-5

Data Flow
Position Control Unit C200H-NC211
, . Pulse . SteRPIng motor driver
' ' . ] ]
— train Stepping motor
' ] '
' ] '
' Pulse J—U—L ' '
' ) '
C200H PC [+, MPU - | ener- =
] 1 N — | ator ' '
' ' '
' ' ) ] '
' ' ' ' '
! X . . X External
! . ! ! ' input
' .- el - - - - - - - -4 [
' [ [ 1
' [ [ 1
' '
: I/O ) )
' MPU = - interface{e—s» X X
: 2 Magnetizing  Power
, distribution amplifier
' circuit
] 1
'
' '
' '
' '
' '
' '
] . - ]
' -7 '
' '
' '
' ! '
' L — '
' ' '
, Memory ,
Pulse train
Servomotor driver Servomotor
[T TTTmmmmsemomoemmmooes . /-\\
— Power amplifier : \J
! 5 ! /
Rt (et I ‘ (Positioning output)
f Tachogenerator
\) g
4 Rotary encoder
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Control System Principles Section 1-5

1-5-1 Open-Loop System
In an open-loop system, the Position Control Unit outputs pulse trains as speci-
fied by the PC program to control the angle of rotation of the motor. Because the
Unit outputs pulse trains, it is generally used with a stepping motor. The angle of
rotation of a stepping motor can be controlled through the number of pulse sig-
nals supplied to the motor driver. The number of rotations of the stepping motor
is proportional to the number of pulses supplied by the Unit, and the rotational
speed of the stepping motor is proportional to the frequency of the pulse train.

Angle of rotation
Angle of /
rotation

Positioning output

Positioning pulse

13

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



Control System Principles

Section 1-5

Simplified Positioning
System

14

The following diagram and parameters illustrate a simplified positioning system.

\
<>
Reduction gear M Object being - Feed screw pitch
Stepping motor positioned P

: Reduction ratio

: Feed screw pitch (mm/revolution)

: Feed velocity of object being positioned (mm/s)
: Stepping angle per pulse (degree/pulse)

<7v=Z

D
o

The positioning accuracy in mm/pulse is computed as follows:
Positioning accuracy = P/(pulses per revolution x M)
= P/((360/ 8g) x M))
= (P x 6g)/(360 x M)

The required pulse frequency from the Unit (pulses/second) is computed as fol-
lows:

Pulse frequency = V/Positioning accuracy
= (860 x M x V)/(P x 6g)

And the required number of pulses to feed an object by a distance L in mm is
computed as follows:

Number of pulses = L/Positioning accuracy
= (360 x M x L)/(P x 6g)
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Control System Principles Section 1-5

1-5-2 Semiclosed-loop System

When the Position Control Unit is used in a semiclosed-loop system, the system
supplies feedback to compensate for any discrepancy between target values
and actual values in position or speed. This system detects motor rotation
amounts, for example, computes the error between the target value and actual
movement value, and zeroes the error through feedback. The diagram below
illustrates the basic configuration of a semiclosed-loop system.

Servomotor driver Servomotor

Target position .

———={ Error counter O Power amplifier :
; ) ; \/,/
(]
Y
(]

---------------------------- Position output

) Tachogenerator
Speed feedback

Rotary encoder

Position feedback (feedback pulses)

1,2, 3... 1. First, thetarget position is transmitted to the error counter in units of encoder
pulses. The servomotor driver must be able to handle digital input.

2. The motorrotates at a speed correspondingto the speed voltage. The rotary
encoder connected to the motor axis rotates in sync with the motor, gener-
ates feedback pulses, and subtracts error counter contents.

3. Consequently, the encoder rotation is equivalent to the target position, and
the motor stops rotating when the error counter count and the speed voltage
become zero.

4. While the motor is stopped, the rotary encoder constantly maintains the
stopped position through correction. In the event that the motor axis slightly
moves, the error counter receives a feedback pulse from the rotary encoder,
whereby arotation voltage is emitted in the reverse direction from which the
rotary encoder moved, causing the motor to rotate toward its original posi-
tion. This operation is called servolock or servoclamp.

5. In order to execute positioning with acceleration and deceleration, target
positions are set consecutively in the error counter for processing.

6. Thetarget position becomes the count for the error counter and controls the
motor by conversion to a speed voltage for the servomotor driver. The posi-
tion thus equals the total count of target positions and the speed will depend
on the target position per unit time.

15
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Operational Flow Section 2-1

Section Overview Before the Position Control Unit can be operated, switch settings and wiring

must be correct. This section presents the settings and functions of switches,
provides examples of and precautions for wiring, and gives dimensions of Units
both when mounted and unmounted. Be sure that all settings and wiring match
your positioning system specifications.

2-1 Operational Flow

The basic procedure used to initially operate the Unit is outlined below. Refer to
applicable sections of the manual for details on each of these steps.

Item Procedure Refer to:
( Start }
Wirin Y 0 oridin oroximi i
9 Wiring external Origin, origin proximity, CW/CCW 2-4 Wiring
inputs limits, emergency stop, external
interrupt
y
Wiri tor t Follow motor and driver and instruction
Irng motor to manuals for wiring details
driver
Wiring Position Control
Unit to driver
D . y * Output pulse selection
ata setting Setting back- « External interrupt selection 2-2 Switch Settings
panel DIP switch * External interrupt response

* Allocation for DM area for position
data expansion

DM area (key input via Programming Section 4 Commands
Data setting Console)

* Parameters; Positioning actions

* Speeds; Origin search direction

* Origin proximity signal type

* Presence of origin proximity signal
* Origin signal type

* Origin search method
Programming IR area (key input via
Writing PC Programming Console) Section 9 Programming
program Examples

18
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Operational Flow Section 2-1

Item Procedure Refer to:
| .
[
Trial run . .
Restart by resetting Pogltlon Control 8-5 Troubleshooting
power or AR area Unit reads DM area
. From the PC
restart bit
= AR area error and
ORIGIN SEARCH, restart bits for
manual operation, Special I/O Units
start, etc.

No
Alarm/error
LED lit?

Error exists 8-4 READ ERROR
READ ERROR

Error processing

Section 8 Error
Processing

Correct error

No
Alarm/error

LED flashes?

Yes

READ ERROR

Correct data
causing alarm

19
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Section 2-2

2-2 Switch Settings

Unit Number Switch
(“MACHINE NO. ”)

Mode Switch

20

Always turn off PC power before setting the unit number switch. Use a regular
screwdriver, being careful not to damage the slot in the screw. Be sure not to
leave the switch midway between settings.

This switch is labeled “MACHINE NO.” on the front panel, but its setting affects
what is called the unit number throughout this manual.

Switch Function

Unit number (“Machine No.”) | Used to set the unit number (between 0 and 8).
Do not set the same number for more than one Unit.
Doing so will cause an error and prevent operation.

Mode Used to set the mode from 0 to 3.

This switch sets one of operation modes 0 to 3. Select an appropriate operation
mode in accordance with the motor driver or signal lines to be used.

Since the C200H-NC211 occupies as much internal space as two Units, another
Unit cannot be assigned the unit number that immediately follows the C200H-
NC211’s unit number. If this is done, a setting error will result and the unit will not
operate.

NC211
0 Pulse Pulse
Motor -)@
. . . Dri
This mode is used to control X axis L
a stepping motor driver. In Input 22/
this mode, connect a sensor power 34
to the origin signal lines Supply 24 VDG
(Connectors No. 10, 11, 32, Oriai 10 I
. gin
33). The response time of MHboo—— ¢
the origin signal is 1 ms. —
Origin 7 _
proximity ° o
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NC211
1 Pulse |Servo-
X axis sl motor _@
. . Driver
This mode is used to con-
. Input 22/| 24 VDC
trol a servomotor driver. power 34 |
The origin line driver input supply
signals lines and deviation Origin prox. | 7 | o©
counter reset output signal Origin 9
lines are connected, but the line driver 77 Z(-h- T
. . i -phase
p05|.t|on|ng completed sig Doviation output
nal lines are not used. The counter 4
response time of the origin reset
line driver input is 0.1 ms. Output po- s 5VDC Deviation
wer supply —i counter
reset input
2 NC211 Pulse
X axis 2| Servomotor,
This mode is used with a Input 22/| 24 vDC | Driver "@
- . power 34
servomotor driver. It is the supply —|—
same as mode 1, but uses Oriain orox | 7 L— -
the positioning completed gin prox. ° ° Positioning
sianal lines Positioning | g completed
g : completed signal
output
Qrigin_ 9 < - - - - - «—'
line driver | 14
Deviation Z-phase
counter 4 output
reset
Output pow- o 5VDC Deviation
er supply 3 —||— counter
reset input
3 NC211 Pulse
Servomotor
Driver
This mode is used with a X axis
servomotor driver when | 24 VDC
. o nput 22/
using an origin adjustment power Pl o
command. supply | — Positioning
Origin prox.| 7 cpmpleted
Positioning | g 2&?)3&
completed
Origin-ad-
Origin o [ jusltgr:went
line driver |11 5VDC command
input

21
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Note The above wiring diagrams for modes 1, 2, and 3 are applicable when an

OMRON R88D Servomotor Driver is used.

Adjust the servomotor driver so that its positioning complete signal turns OFF
while the motor is operating and ON when the motor stops.

Functions of the Back-Panel DIP Switch

ON+
~ MK
~ [l

« 2

~lD

«#D
-0

-0

« i}
<l

ol

22

zi" Switch designation ON OFF Axis
0.
| — 1 Output pulse selection | Pulse/direction output CW/CCW output
I, 2 SEé(It ségglnlnterrupt Determined by Variable
] Bit 06 of word n
: 0 1
N External inter- | External inter-| X
! rupt signal rupt signal
input causes |{input causes
deceleration |CHANGE
1 and STOP  |SPEED
Yy
L] 3 iﬁﬁéﬂi';”te”“pt CHANGE SPEED Deceleration STOP
Pulse/direction
4 Output pulse selection oStpu{ rect CW/CCW output
5 Exterqal interrupt Determined by Variable
selection
: Bit 06 of word n+5
| 0 1
! Y
e External inter-| External inter-
rupt signal in- | rupt signal
put causes input causes
deceleration | CHANGE
! and STOP SPEED
A
g | Externalinterrupt CHANGE SPEED Deceleration STOP
response
7 Allocation x20
of DM area
8 for position x21 0-7 Setting. See table below. XY
data expan-
sion
9 ! x22
10 Not used. Must be set to OFF.
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Pins 1 and 4:
Output Pulse Selection

Pins 2, 5, 3 and 6:
External Interrupts

Pins 7-9:
Assigning the DM Area for
Positioning Data Expansion

Since 200 words of the DM area are allotted for each setting, do not set numbers
already used by other Units.

Setting No. DM area for positioning data expansion

Unexpanded

DM 0100 to 0299

DM 0200 to 0399

DM 0300 to 0499

DM 0400 to 0599

DM 0500 to 0699

DM 0600 to 0799

Njojo|~A|lO|INM|=2|O

DM 0700 to 0899

Select the appropriate output pulse according to the motor drive specifications.

cw CcCw
o e [TUIL_ JUUTLTL
Direction _| Output transistor ON Output transistor OFF
CcCw

e = ov UL
T

When pins 2 and 5 are OFF, external interrupt signals can be used both for STOP
and CHANGE SPEED.

When pins 2 and 5 are ON, pins 3 and 6 can be used to set the external interrupt
signal to STOP or CHANGE SPEED.

Each Unitis allocated 20 positioning actions in the DM area for each axis. If more
than 20 positioning actions are required, set pins 7-9 from 1 to 7 to expand the
available DM area. Up to 33 additional positioning actions can be made avail-
able for both X and Y axes (for a total of 53, including the above).

23
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Section 2-3

2-3 Switch Settings Examples

Mode 0 Connection

This example shows the use of a stepping motor with an external sensor signal
connected to the origin signal.

Do not make any connection to the Z-phase input (9 (X)/ 31 (Y)).

Example 1: The following diagram illustrates connectionin which only the X axis is used. The
same wiring could be used to with the Y axis.
. ) Stepping motor driver, for example, model
Position Control Unit UDX5114 made by Oriental Co.
|><| |><| |><| |><| +CW Stepping motor UPH599
CcwW 2(X) -CW
output 24(Y)
¢ +CCW

CCW 13(X) XX XX -CCW
output 15(Y)
power sup-
ply for output Tf24

ov[zs |Lybe  Limit switch (N.O. or N.C. input)
Origin 7(X) OO
proximity
input 29(Y)
Oriai 10(X)| |—e

rgin OMRON Photoelectric Switch
Input UL ' __— Eas-xaces
32(Y) Signal NPN
20 o4 24 V/O V ( output type)
power sup- VbC [ E32
ply for output —’:l ? Limit switch
t: (N.C. input)

cCw limit  [17X)
input 20(Y)
CWlimit 8%
input 21(Y)
Emergency gy
STOP input o)

/I\ Caution  When only one axis is used, short-circuit the CW limit input and CCW limit input
of unused axisto 0 Vin 24 VDC. Ifthese are not short-circuited, the ERROR LED
will light, although the axis in use will operate normally.

24
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Switch Settings

Front switches DM area settings
15= > 00
O Sets the Unit No. DM word m+21 (X axis)
0 0 0 F
O Sets the Mode No. to 0. DM word m+121 (Y axis)
Back panel , . .
switch Bit | Setting Contents of setting
00 1 ORIGIN SEARCH direction CCW
ON+
-0 1 | OFF | CW/CCW output 01 1 | Origin proximity exists
:3 2 External interrupt X 02 1 | Origin proximity is N.O. input J_
~-m| | 3 signal (See note) 03 | 1 | Originis N.O. input K
«®0| | 4 [OFF| CW/CCW output - —
~B0 04 0 | No origin proximity reverse _T_
~H0 5 External interrupt Y
-Ml | g signal (See note)
8
“Hd | 7 DM Area setting for
. . Note: Refer to page 18 for set-
8 position data expansion| X/Y tings of pins 2, 3, and 5 o 9.
9 (See note)
10| OFF | Be sure to set to OFF.
ORIGIN SEARCH Origin search is started after the rising edge of the origin proximity signal and

ends with the rising edge of the origin signal.

ORIGIN ﬂ

SEARCH

Origin proximity
signal

—]

Origin signal

Pulse output » Time

Busy flag

25
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Example 2:
Mode 1 Connection

Position Control Unit

This example shows the use of a servomotor driver with the Z-phase of the
encoder as the origin signal.

Do not connect anything to the origin signal (10 (X) /32 (Y)). This example uses
an OMRON Servomotor Driver.

The following diagram illustrates connectionin which only the X axis is used. The
same wiring could be used for the Y axis.

OMRON R88D-EP12
Servomotor Driver

Input power
supply

Origin prox-
imity input
CCW limit
input

CW limit

input

Emergency
STOP input

p Servomotor
1] +CW R88M-E/S
2(X) XXX 51 _ow
CW output 24(Y)
"—x 3 |+CCW
13(X X X 4 |-CCW
CCW output 15EY; cc
Power supply 24VDC sypc T1_4| +5V
for output T += > RUN
* e o 23
oV -23 f
o ] 24| EM
Limit switch (NC) input) |
Deviation counter|4(X) 1 28 |RESET
reset output 26(Y)
zonaseimput sl XX X X2
-phase input ) 33(-7
31(Y
Z-phase input * SSEY;

12to 24 VDC

22/3E| L
' Limit switch

(NO (or NC) [input)

&Ca

26

Artisan Techn

7X) [——oco—e

29(Y)

17X) |—————a 0—¢

20(Y)

18(X)|—————a 0—9

21(Y)

19

(X7Y) W
Limit switch
(NC input)

ution When only one axis is used, short-circuit the CW limit input and CCW limit input
of unused axis to 0 V in 12 to 24 VDC.
If these are not short-circuited, the ERROR LED will light, but the axis in use will
operate normally.
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Front switches

O

O

Sets the Unit No.

Sets the Mode No. to 1.

DM word m+21 (X axis)

DM word m+121 (Y axis)

Back panel
switch
_"E 1 | OFF | CW/CCW output
~Hl0}| 2 External interrupt
« 0 .
~mn|L3 signal (See note)
‘"2 4 | OFF | CW/CCW output
-E0l| 5 External interrupt
-Hl|| ¢ signal (See note)
0
HOl 7 DM Area setting for
8 position data expansion
9 (See note)
10| OFF | Be sure to set to OFF.

ORIGIN SEARCH

ORIGIN
SEARCH

Origin proxim-
ity signal

Z phase signal

Pulse output

Deviation counter

reset output

Busy flag

DM Area settings

15=

\

00

0O 1 F

Bit SettinJ Contents of setting

00 1 | ORIGIN SEARCH direction CCW

01 1 Origin proximity exists

02 1 Origin proximity is N.O. input _T_

03 | 1 | Originis N.O. input £
04 | 1 | Origin proximity reverse _T_ L

Note: Refer to page 18 for set-
tings of pins 2, 3, and 5t0 9.

ORIGIN SEARCH begins after the origin proximity signal has risen and fallen,
and stops on completion of the first Z-phase signal after deceleration ends.

|

—

Time

— e—— Approx. 20ms

27
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Example 3:

Mode 2 Connection

This example also shows a servomotor driver with the Z-phase of the encoder as
the origin signal.

Here the positioning signal of the servomotor driver serves as the ORIGIN
SEARCH completion and the positioning completion signals. Only the X axis is
shown, although the same wiring would be used for using the Y axis.

Be sure to adjust the settings of the servomotor driver so that the positioning
completion signal is OFF when the motor is operating and ON when it halts. Do

not connect anything to the origin signal (10 (X) /32 (Y)).

Position Control Unit

OMRON R88D-EP12
Servomotor Driver

28

P Servomotor
209 x >< x 1| +Cw R88M-E/S
CW output 240) 2] -CwW
"—x 3 [+CCW
13(X X X 4 [-ccw
CCW output 15§Y; ce
24 VDC
Power supply for [ 5VDC m 5V
. . + ’
output |: T - oo >3] RUN
ov|2a3 bt
. —a 80— 24| EM
Limit switch (NC) input) |
Deviation counter| 4X) 1 28 | RESET
reset output 26(Y)
, +19(X) 22| +Z
Z-phase input ) 33|-z
+[31(Y)
Z-phase input 33Y)
Positioning 509 7 {INP
completion input |30(Y) 121024 VDO 8 |GND
to
Input power 20/34 | '
supply + Limit switch
(NO (or NC)|input)
X
Origin prox- )
imity input 29(Y)
COW limit 1700 es—p  CAUTION
input 20(Y) When only one axis is used, short-cir-
CW limit 18— e 09 cuit the CW limit input and CCW limit
input 21(Y) input of unused axis to 0 V in 12 to
24 VDC.
Emergency 19 o
STOP input XN —————a o— If these are not short-circuited, the
Limit switch ERROR LED will light, but the axis in
(NC input) use will operate normally.
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Switch Settings
Front switches DM Area settings
15= » 00

O

Sets the Unit No.

O

Sets the Mode No. to 2.

DM word m+21 (X axis)

DM word m+121 (Y axis)

0] O 1

Setting

Contents of setting

1

ORIGIN SEARCH direction CCW

1

Origin proximity exists

1

Origin proximity is N.O. input f

Origin is N.O. input

£

Origin proximity reverse

v

Back panel Bit
switch
00

“mn| |1 | OFF | cw/ccw output o
~H0 2 External interrupt X
<0 . 02
N 3 3 signal (See note) 03
:g 4 | OFF| CcwW/CCW output oa
-0 5 External interrupt Y
M0 .
- 6 signal (See note)
W0 |7 DM Area setting for

8 position data expansion| X/Y

9 (See note)

10| OFF | Be sure to set to OFF.

ORIGIN SEARCH

Note: Refer to page 18 for set-
tings of pins 2, 3, and 5t0 9.

Origin search is started after the origin proximity signal has risen and fallen, and

stops with completion of the first Z-phase signal after deceleration has stopped.

ORIGIN
SEARCH

Origin proximity

1

fi

signal

Z phase signal

Pulse output

[T

1

Deviation counter

reset output

Busy flag

Time

L

'«—— Approx. 20ms

29

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



Switch Settings Examples

Section 2-3

Example 4:
Mode 3 Connection

30

This is an example using the origin adjustment function of OMRON’s Servomo-
tor Drive. The positioning completion signal (INP) is used as the ORIGIN
SEARCH completion and the positioning completion signal. OMRON’s Servo-

motor Drive R88D-EP/SR allows accurate origin decompletion.

Be sure to adjust the settings of the servomotor driver so that the positioning
completion signal is OFF when the motor is operating and ON when it halts.

The following diagram illustrates a connection example in which only the X axis

is used. The same wiring would be used for the Y axis.

Position Control Unit

OMRON R88D-EP12
Servomotor Driver

P Servomotor
>< 1] +CW R88M-E/S
CW output 209 X X 2| -Cw
P 24(Y)
< 3 [+CCW
awl | XXX i
CCW output al 4 |-CowW
150 24 VDC
Power supply 5VDC
for output |:1 +-1.- +-L 13, 14| +5V
ovfz I N -, i)
e 0——
Limit switch (NC) input) |
Origin adjustment [ 5(X) 27 |[H-RET
command output 7y, |
Positioning 8(X) 7 |INP
1toni
completion input  [30(Y) 1210 24 VDG 8 |GND
to
Input power 20/34 | ' ®
supply + Limit switch
(NO (or NC)|input)
X
Origin prox- Y
imity input 29(Y) c o
AUTION
——————————e 0——¢
CCW limit 127();) ’
input 0() When only one axis is used, short-cir-
CW limit 18(X) PP { cuit the CW limit input and CCW limit
input 2107) input of unused axisto 0 Vin 12 to
24 VDC.
Emergency 19 o
STOP input XN — e o— If these are not short-circuited, the
Limit switch ERROR LED will light, but the axis in
(NC input) use will operate normally.
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Switch Settings

Front switches DM Area settings
15= > 00
O Sets the Unit No. DM word m+21 (X axis)
0 0 1 F
O Sets the Mode No. to 3. DM word m+121 (Y axis)
Ba?k panel Bit SettinJ Contents of setting
switch
00 1 ORIGIN SEARCH direction CCW
ON+ 1 | OFF | CW/CCW output L . .
-0 01 1 | Origin proximity exists
:S 2 E.xternal interrupt X 02 1 Origin proximity is N.O. input _T_
~mo| |3 signal (See note) 03| 1 | Originis N.O. input 5
:g 4 [OFF ] CW/CCW output 04 1 Origin proximity reverse Jl
-0 5 External interrupt Y
-Ml0 | ¢ signal (See note)
8
-0 7 DM Area setting for
. . Note: Refer to page 18 for set-
8 position data expansion| X/Y tings of pins 2, 3, and 5 t0 9.
9 (See note)
10| OFF | Be sure to set to OFF.

31
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ORIGIN SEARCH

32

ORIGIN
SEARCH

ORIGIN SEARCH begins after the origin proximity signal has risen and fallen,
and the origin adjustment command is output to the servomotor driver after
deceleration ends. The positioning completed signal is then input from the ser-
vomotor driver and origin search ends. The driver stops automatically with the
first Z-phase input after it has received the origin adjustment signal.

I

Origin proximity
signal

Pulse output

Origin adjustment
command output

» Time

\

Positioning
completion input

Busy flag
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2-4 Wiring

External Input Connection  The following diagram shows I/O connections.
Method

Position Control Unit

C200H-NC211

Control panel

External interrupt

}
.{_ switch

L

Mechanical system

—_?@R&Eﬁﬂ

switch

Control panel
r
Emergency stop |

switch

External interrupt
switch

L__.|__J

Origin proximit;\

33
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Connector Pin Arrangement The following shows the I/O connector arrangement as viewed from the front of
the Position Control Unit.

Pin Designation Pin Designation Pin Designation
No No No

12 FG 34 X/Y axis
(frame ground) for input (12-24 VDC)

11 X-axis 33 Y-axis
Origin (0 V/-2) Origin (0 V/-2)

10 X-axis 22 X/Y axis 32 Y-axis
Origin input (12-24 VDC) for input (12-24 VDC) Origin input (12-24 VDC)

9 X-axis 21 Y-axis 31 Y-axis
Origin driver input (+2) CW limit input (0 V) Origin driver input (+2)

8 X-axis 20 Y-axis 30 Y-axis
Positioning completion input CCW limit input (0 V) Positioning completion input
©V) V)

7 X-axis 19 X/Y axis 29 Y-axis
Origin proximity input (0 V) Emergency stop input (0 V) Positioning proximity input

©Vv)

6 X-axis 18 X-axis 28 Y-axis
External interrupt input (0 V) CW limit input (0 V) External interrupt input (0 V)

5 X-axis (open collector) 17 X-axis 27 Y-axis (open collector)
Origin-adjustment command CCW limit input Origin-adjustment command
output output

4 X-axis (open collector) 16 Y-axis 26 Y-axis (open collector)
Deviation counter reset output CCW pulse/direction output Deviation counter reset output

3 X-axis 15 Y-axis (with 1.6KQ resistance) |25 Y-axis
CW pulse/pulse output CCW pulse/direction output CW pulse/pulse output

2 X-axis (with 1.6KQ resistance) |14 X-axis 24 Y-axis (with 1.6KQ resistance)
CW pulse/pulse output CCW pulse/direction output CW pulse/pulse output

1 Output power supply 13 X-axis (with 1.6KQ resistance) |23 Output power supply
24 VDC CCW pulse/direction output oV

External wiring connectors

34

Note

to No. 23 pin output power supplies (0 V).

1. The common sides of each output (2-5, 13-16, 24-27) are all short-circuited

2. The common sides of all inputs apart from the origin inputs and origin line
driver inputs (6-8, 17-21, 28-30) are all short-circuited through diodes to the
common for No. 22/34 pin input (12-24 V DC).

3. Origin common 11 is paired with 9 or 10, and 33 is paired with 31 or 32.

The external wiring connectors are item MR-34LF, made by Honda Telecommu-

nications Industries (soldered type, included with main unit).

& Caution

* Use 24 +10% VDC as the pulse output power supply.

* Use either the origin input (10, 11/32, 33) or the origin line driver input (9,
11/31, 33), but not both.

* The leakage current must be less than 1.3 mA when two-wire type sensors are
used.

* When only one axis is used, short-circuit the CW limitinputand CCW limit input
of the unused axis to the 0 V in 12 to 24 VDC. If it is not short-circuited, the
ERROR LED with light, but the axis in use will operate normally.
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Connector Wiring Method

» Use solder to attach the connectors accompanying the unit.

* Use wires with cross-sectional areas of 0.3 mm? or less.

» Take care not to short-circuit neighboring terminals when soldering.
» Cover the soldered part of the wire with insulation tubing.

* When using a multi-core cable, wire output and input separately.

\\

Insulator

A\

=2 Lead (0.3 mm?2 max.)
[&>)

Connector

Differentiating Cables

Output cables

Input cables

35
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Assembling Connectors

. <«— Small pan-head
SCrews

Connector-=

(jack) N ”

36
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Outputs

Constant
voltage
circuit +—e———— 0 1 Output power supply, 24 VDC

© 23 Output power supply, 0 V
— ¢ 1.6k Q (1/2W)

2 (X)/24(Y) CW pulse/pulse output
I (with 1.6 kQ resistance)
3 (X)/25(Y) CW pulse/pulse output

1.6 kQ (1/2W)

13 (X)/15(Y) CCW pulse/direction output
(with 1.6 kQ resistance)

14 (X)/16(Y) CCW pulse/direction output

Note: Select output via back-panel
switch 1(X)/4(Y)

K 4 (X)/26(Y) Deviation counter reset output

; }———o 5 (X)/27(Y) Origin-adjustment

command output

37
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Inputs
22 X/Y axis input
(12-24 VDC)
‘—K 5 34
/i : ‘T %6209 2kQ (1W)
L ¢ { AM———2 6 (X)/28(Y) External interrupt
------------- input (0 VDC)
,,,,,,,,,,,,, . (N.O. input)
620 Q 2kQ (1W)

)
«ile
Mo

AM/——0° 7 (X)/29(Y) Origin proximity input

(N.O./N.C. input is selected accord-
,,,,,,,,,,,,, . ing to setting of DM word m+21/DM
word m+121)

f’{ ': L %6209 2kQ (1W)
I * AM— O 8 (X)/30(Y) Positioning completion
""""""" ’ input (0 V)
/{ ! L %6209 2k (1W)
L/ I é —AM,———2 17 (X)/20(Y) CCW limit input (0 V)
------------- ’ (N.C. Input)
/i ; %6209 2 kQ (1W)
T * —AM——2 18 (X)/21(Y) CW limit input (0 V)
------------- ’ (N.C. Input)
/* : %6209 2kQ (1W)
; I & AM- —0 19 (X/Y) Emergency STOP (0 V)
------------- . (N.C. Input)
2 kQ (1W)
MA——— 10 (X)/32(Y) Origin input (12-24 VDC)
(N.O./N.C. input is selected according to setting of DM
150 Q word m+21/DM word m+121)
"""""""" : AN —0 9 (X)/31(Y) Corresponds to
v £ | l % - (Origin line driver Input (+2) line driver output
. 620 Qf
L T o s O 11 (X)/33(Y) Origin (0 V/-2)

38

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



Wiring

Section 2-4

& Caution

» Connect the open/close power switch for above 12 mA, except for the origin
line driver input.
* For the origin input/origin line driver:
X axis: (10, 11)/(9, 11)
Y axis: (32, 33)/31, 33)
Mode 0: Response time is 1 ms.
This mode is used when sensors and other open collector outputs are con-
nected.
Mode 1/2: Response time is 0.1 ms
These modes are used when the encoder’s Z-phase output (line driver output) is
connected.

Use either (10,11) and (9,11) or (32,33) and (31,33), but not both. Connecting
both may damage the internal circuit.

39
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2-4-1 Output Connection Examples

Open collector output

,J\/\/\r-‘,

(7t030mA

I

Output transistor
Open collector output

,J\/\/\r-”

(7t030mA

I

<—— Qutput

<—— Qutput

The diagrams on the following pages illustrate examples of connections to
motor drivers. Always confirm motor driver specifications before making con-
nections. Connect between 7 mA and 30 mA loads to the outputs of the Position
Control Unit, or add bypass resistance for loads less than 7 mA.

The built-in 1.6 kQ resistors can be used as bypass resistors. If, as in the follow-
ing example diagram, the load current is 4 mA, then: Output transistor current
(7 mA) = Load current (4 mA) + Bypass current (3 mA).

The output circuit of the Position Control Unit is provided with 1.6 kQ (1/2 W)
resistors. Use these resistors in accordance with the power requirements and
the specifications of the motor driver to be used.

Open collector output with 1.6 kQ series resistance

<—— OQutput

----- o

(7to30mA

Open collector output with 1.6 kQ
parallel resistance

<—— Output

----- O
(7to30mA

Pulses are not output when the output transistor in the pulse output
section is OFF. (For direction output, OFF indicates CCW.)

Output transistor

40

ON

During pulse output
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Wiring

Section 2-4

Example 1:

Outputting CW and CCW

Pulses

Position Control Unit

24-VDC input

CW pulse output

CCW pulse
output

In this example, the 1.6 kQ resistors of the Position Control Unit are used to allow
a 24-VDC power supply to be used with a motor driver rated at 5 VDC.

When wiring your system, carefully note the current required by the motor driver.

24 VDC
power

supply

+

1.6 kQ

1.6 kQ

Approx,

A

(Do not share this power supply with other pins.)

Motor driver (rated at 5 VDC)

(For example R=220 Q)

Approx.
12 mA

13(X)15(Y)

P —
Approx.
12 mA

L
- N

N
4

& Caution

23

Twisted pair cable

Beware of the danger of electric shock from the motor driver.

41
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Wiring

Section 2-4

Example 2:

Outputting Pulse and
Direction Signals with a

24-VDC Supply

Position Control Unit

When the Position Control Unit is used to output voltage levels, the low level is
obtained when the output transistor turns ON, while the level goes high when the
transistor turns OFF. When voltage-level output is used, the level is L for output
ON, and H for output OFF.

24-VDC input

Pulse (CW+CCW)
output

Direction output

]JW\/‘I 14(X)/16(Y) \

24 VDC

power

supply

" - Motor driver (rated at 5 VDC)
O 1
1.6 kQ
| I 3(X)/25(Y) S
|/:| . >< >< Direction input
7t030 mA ¢ O—

1.6 kQ ’

¥\

/ A
- .
» 7 t0 30 mA >< >< Pulse input

N/

t n
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Wiring

Section 2-4

Example 3:

Deviation Counter Reset

Output

Position Control Unit

There is approximately 20 ms of output when ORIGIN SEARCH is completed in
Modes 1 or 2.

)

Example 4:

Origin Adjustment
Command Output

Position Control Unit

1 24 VDC
+ ower
. Supply OMRON R88D-EP
_ Servomotor Driver
5VDC
4(X)/26(Y) power
9 supply
23 ) ’ 13
+5V A
28 |
RESET |

This example shows output in Mode 3.

1 24 VVDC
+ ower
S Supply OMRON R88D-EP
_ Servomotor Driver
5VDC
5(X)/27(Y) power
< supply
23 i ’ 13
+5V N
27 |
H. SET

43
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Wiring Section 2-4

2-4-2 Input Connection Examples

The respective inputs are N.O. (normally open) and N.C. (normally closed).
When not used, leave the N.O. input pins open, and the N.C. input pins con-
nected to the power supply.

12-24 VDC
power
OMRON C200H-NC211 Position Control Unit supply
22 * }
34

External / I\:‘ I i
interrupt : .
input ?// T 620 Q ) 6(X)/28(Y) — N.O. input

2 kQ (1W)
________ + AN
o ‘ *
rigin “ L
proximity 4 P T % 6200 | 2KQOW) | 2y mgyy 0 Use DM words
input / o4 ;\M/ ¢ H . m+21/m+121 to set
_________ ; : N.O. or N.C. to match
,,,,,,,,, . la__o! the inputs used.
- - b
Positioning / \ o kQ (1W
?nopmu’f)letlon : T 620 Q (1w) J e
......... - b
CcCwW )
limit input 7Y T 620Q | 2kQ(IW) 1 47090(v) N.C. input

CW

[}
N
o
Q
N
x
o)
2

| 18(X)/21(Y) N.C. input

Emergency "‘.
stop input » #,‘ T %620 Q 2kQ 19 N.C. input
4 5 Y ®

,-\
—
=

g
|

Note Connect the switch for open/close power of 12 mA for each input.

44

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



Wiring

Section 2-4

Origin Input Connection
Examples

The examples below shows input connection when open collector sensor output
and the encoder’s Z-phase line driver output are used.

Origin Input (10-11 (X)/32-33 (Y))

Position Control Unit

Origin Line Driver Input (9-11 (X) /31-33 (Y))

Position Control Unit

2kQ

150 Q

Leave these
pins open

> 10(X)/ 32(Y)

9(X)/31(Y)

12-24 VDC
9(X)/ power supply OMRON E3S-X3 CE4
150 Q (X) (NPN output type)
>31 () + |- Photoelectric Switch
Leave these

. 2 kQ | pins open +v’>

[10(X)/32(Y) )
Signa
620 Q 11(X)/33(Y)

Py

A A
L

OMRON R88D-EP
Servomotor Driver

+z]
33|

620 Q

11(X)/33(Y,

=000

Make separate preparations
for the Z-phase signal power

supply

45
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Wiring Section 2-4

Positioning Completion The positioning completed input signal is also used as an origin search com-

Connection Example pleted signalin modes 2 and 3. Adjust the setting of the servomotor driver so that
this signal always turns off while the servomotor is operating, and on when the
motor stops.

Position Control Unit
12-24 VDC

power supply

OMRON R88D-EP
+ - Servomotor Driver

""" N 22/34

X
—e
R

% B

2%

8(X)/30(Y)

46
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Wiring Section 2-4

2-4-3 Wiring Precautions

Operational errors can occur in most electronic control devices if they are sub-
jected to electronic noise from nearby power lines or loads. Recovery from such
errors is usually very difficult and time consuming. To avoid such noise-gener-
ated operational errors and improve system reliability, always observe the fol-
lowing precautions in wiring the system.

* Cables must be of the required diameter.

* Power lines (e.g., AC power supply, motor power line) and control lines (e.g.,
pulse output lines, external I/O signal lines) must be wired separately. Never
put these lines into the same duct or make them into a single bundle.

* Use shielded cable for control lines.

* Attach a surge absorber to all inductive loads, such as relays, solenoids, and
solenoid valves.

DC relays AC relays
T 1 1
DC Diode for surge absorption AC Surge
RY RY absorber

Note Connect the diode and surge absorber as close as possible to the relay. Use a
diode capable of withstanding a voltage five times higher than the circuit voltage.

Solenoids

1

SOL Surge absorber

* Insert a noise filter into the power supply inlet if noise enters the power line
(e.g., whenitis connected to the same power supply as an electric welder or an
electric spark machine or when there is any supply generating high frequency
noise).

* Twisted pair cable is recommended for power lines.

* Use No. 3 or greater grounding contacts, and the thickest possible wire,
greater than 1.25 mm2,

47
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Dimensions

Section 2-5

2-5 Dimensions

Unit Dimensions (unit: mm)

- : Y
0 L]
~ i
0 —
130 NE ]
0 |
389 0
~ —
0
o)
—35—> < 100.5 -
—»'8
Mounted Dimensions (unit: mm)
0 w o
'
0 L]
D :
] | '
|
0 4—:— Rack
D '
'
:
|
0 L '
'
Cable—» 0 X
0 r !
- 117
Approx. 200
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Wiring Data Section 3-1

Section Overview This section covers all aspects of Position Control Unit operation other than
commands, which are covered in the following section. Included in this section
are the basic operating procedure, the type of output pulses possible, the basic
data format and configuration, some special features to aid operation, such as
flags, zone settings, backlash compensation and internal limits, and the internal
data calculation methods used in processing user-input data.

3-1 Wiring Data

REPRORREHE

Programming
Console

3| T

=" A

Data is written, via the Programming Console, or any other programming
device into the section of the DM area designated for Special I/0 Units.
The specific words are DM 1000-1999, with 200 of these words allocated
for each unit number assigned to a Position Control Unit. Written data is
effective the next time power is turned on or when the system is restarted
with the restart bit in the AR area. To write data, use the 3-word change
operation of the Programming Console.

Programming Console Display

D1824 D1823 D1822
0012 5000 2000

Key Input Sequence

e

The above procedure prepares memory location DM 1824 so that new data can
be keyed in. Pressing the CHG key again moves the cursor to DM 1823. After
inputting data, press the write key to execute the rewrite. The above example
shows X axis positioning action #0 of Unit #8.

50
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Wiring Data

Section 3-1

Special I/O Unit Restart Bits

AR or Bis1 0- 09 Restart bits can be used to transfer altered DM area data to the Unit without turn-

ing power off and on. Modified DM data is

sent immediately to the Unit. Refer to

the following table for restart bit allocations. The following example of Program-
ming Console operation shows how to access the restart bit for Unit #0. The lad-
der diagram section after it shows how to achieve the same operation through

programming.

Res ar Bi s Theserestart bits are turned ON and back OFF again to restart Special I/O Units.
Bi Unit Number
A 010 0
AR 10 1
A 012 2
AR 10 3
A 01 4 4
AR 10 5
A 016 6
AR 10 7
A 018 8
AR 10 9
rora migCnsle isla
A0101
"OFF
Kyl pu Se ue ce
S IF CC;NT SHIFT HR ° 1 " 0
B 1 MONTR REC PLAY REC
RESET, SET RESET,

Program Example: Unit #1

Restart switch

| —

DIFU (13) AR0101

51
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Data Configuration and Allocation Section 3-2

3-2 Data Configuration and Allocation

52

IR words 100 through 199 are allocated as Special I/O areas. Each Position
Control Unit is allocated twenty consecutive words. The first word for each Unit,
designated in this manual as n, can be computed from the unit number as fol-
lows:

n =100 + 10 x unit number.

IR Example

Each Unit is also allocated 200 consecutive words as a fixed data area. These
words are inthe DM area and run from DM 1000 through DM 1999. The first word
for each Unit, m, can also also be computed from the unit number:

m = 1000 + 100 x unit number (for the X-axis settings).
m = 1100 + 100 x unit number (for the Y-axis settings).
DM Example

1 unit 0 0

1 unit 9 9

These allocations are shown on the following page for all unit numbers. Details
of allocations within these words are given under the operations or commands to
which they apply. The tables on the following pages give a quick overview of
word and bit allocations.
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Data Configuration and Allocation

Section 3-2

C200H PC

IR Area

Words 100 to 119
Words 110 to 129
Words 120 to 139
Words 130 to 149
Words 140 to 159
Words 150 to 169
Words 160 to 179
Words 170 to 189
Words 180 to 199

DM Area

Words 1000 to 1199
Words 1100 to 1299
Words 1200 to 1399
Words 1300 to 1499
Words 1400 to 1599
Words 1500 to 1699
Words 1600 to 1799
Words 1700 to 1899
Words 1800 to 1999

Position Data
(Data expansion memory)

Words 0100 to 0299
Words 0200 to 0399
Words 0300 to 0499
Words 0400 to 0599
Words 0500 to 0699
Words 0600 to 0799
Words 0700 to 0899

Unit #0
Unit #1
Unit #2
Unit #3
Unit #4
Unit #5
Unit #6
Unit #7
Unit #8

Unit #0
Unit #1
Unit #2
Unit #3
Unit #4
Unit #5
Unit #6
Unit #7
Unit #8

Setting#

—_

N o o~ WD

Model C200H-NC211

Data is trans-
ferred between
the PC and
each Position
Control Unit
each time 1/O
data of the PC
is refreshed.

Data is automati-
cally transferred
from the PC to
each Position
Control Unit on
power applica-
tion or when the
AR area restart
bit is turned ON.

1/0 Refresh Data Areas

Words (X) (Y)

nto (n+4) | QUT refresh| N+Ston+9 [ OUT refresh
(n+10)to | IN refresh n+15 to n+19| IN refresh
(n+14)

Fixed Data Areas

Twenty words are used
(n=100 + 10 x unit no.)

D D

(X) ata (Y) ata
Words mto | Parameters| wWords m+100| Parameters
m+21 to m+121
Words m+22 | Position Words m+122 | Position
to m+81 to m+181
Words m+82 | Speed Words m+182 | Speed
to m+97 to m+197
Words m+98 | Acceleratior] word m+198 | Acceleratior]
Words m+99 Deceleratio[r Word m+199 | Deceleration

Expansion Data Area

Ito
1+99

Position data

200 words are used
(m= 1000 + 100 x unit no.)

1+100 to

1+199 Position data

200 words are used
(L= 100 x unit no.)

* For each Special I/0 Unit, the C200H-NC211 allocates 20 words in IR area
100-199 as I/O refresh data area.

* 200 words for each Unit are allocated in the DM area 1000-1999 as the

fixed data area.

* If need be, back-panel DIP switch pins 7-9 can be set to use 200-word seg-
ments in DM 0100-0899 as expanded memory for positioning data.

53
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DM Area Allocation

Section 3-3

3-3 DM Area Allocation

Data Coding

Coding Sheets

54

Although decimal notation is generally used for data in this manual, data is han-
dled in the system as binary-coded decimal (BCD) unless otherwise noted. Note
thatthis datais generally input as decimal, whereas hexadecimal datais input as
hexadecimal. The number of digits given for certain data refers to the decimal
digits. For example, “7 digits with direction” indicates that the lowest word and
rightmost 12 bits of the highest word are allocated to the 7-digit decimal value;
the leftmost four bits are allocated to the direction digit.

Thetables on the following pages can serve as general coding sheets for the DM
area, both X and Y axes. Information describing the functions of all of the bits in
the DM area is presented beginning on page 57.

The numbers shown for the DM words in the following table represent only the
final two digits of each word number. In other words, the first two digits (which
would be the same for all words) are not shown. The X-axis value of the first two
digits can be obtained by computing the first DM word allocated to the Unit. This
word, designated m, is equal to 1000 plus 100 times the unit number. Thus, for
example, it would be 1000 for Unit no. 0, 1100 for Unit no. 1, and so on. For the
Y-axis, the word m is equal to 1000 plus 200 times the unit number. The Y-axis
value for Unit no. 1 would be 1200.
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DM Area Allocation

Section 3-3

i . : DM 1 1 is: Uni .
DM Area Coding Sheet A1 [ unitno. [ Axis - 00to |_99 )\((3);<Iiss: llJJrr]1||tt r;c()). »
Wil 15 00 Function W [15 00 Function W |15 00 Function
00 Initial position nos.; Transfer no— Transfer no—
speed nos.
01 34 67
. Positioning 4 Positioning
02 Origin compensa- | 35 action #4 68 action #15 |15
tion and direction
03 0-9999 36 69
Backlash com-
04 pensation 0-9999 37 — 70 P
05 38 Positioning 5] - Positioning 16
CW limit action #5 action #16
06| 0 39 72
07 CCW limi 40 73
08| 0 imit 41 Positioning 6| 74 Positioning | 17
action #6 action #17
09 42 75
Zone 0 CW limit
10 43 6
Positioning Positioning 18
1 44 action #7 77 '
Zone 0 CCW limit action #18
12 45 78
13 Z 1 CW limi 40 79
14 one imit 47 Positioning 8| 8o Positioning | 19
action #8 action #19
15 48 81
Zone 1 CCW limit
16 49 82 Speed #1
Positionin
17 50 action #9 g 9] 83 Speed #2 20
Zone 2 CW limit
18 51 84 Speed #3
19 52 85 Speed #4
Zone 2 CCW limit itioni
20 53 th?c')tr':’;;”og 10| 86 Speed #5 21
21(0]0 Origin signal type | 54 87 Speed #6
22 Positioning 55 88 Speed #7
23 action #0 0l s6 Positioling 141 89 Speed #8 |22
24 57 90 Speed #9
25 L 58 91 Speed #10
Positioning Positioning
26 action #1 1] 59 action #12 | 12] 92 Speed #11 |23
27 60 93 Speed #12
28 o 61 94 Speed #13
Positioning 2 Positioni
action #2 62 ositioning 95 Speed #14
29 action #13 13 P 24
30 63 96 Speed #15
31 64 97 Speed units
Positionin itioni
32 acﬁ(')rﬂ #\!3 g 3165 :gt?gﬁoﬂﬂg 14| 98 Acceleration | 25
33 66 99 Deceleration
55
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DM Area Allocation

Section 3-3

DM A di heet A2 . ; DMO_00to0 98 X axis: DIP SW setting
rea Coding Shee O unitno. [ Axis Y axis: DIP SW setting+1
W 15 00 Function W |15 00 Function W |15 00 Function
Transfer no.— Transfer no— Transfer no—
00 33 66
01 Positioning 201 34 Positioning 31| 67 Positioning | 42
action #20 action #31 tion #42
02 35 68 action
03 36 69
Positioning Positioning Positioning
04 action #21 | 21| 87 action #32 %21 70 action #43 |43
05 38 71
06 39 72
Positioning Positioning Positionin
07 action #22 221 40 action #33 33| 73 action #449 44
08 41 74
09 42 75
Positioning Positioning Positioning | 45
10 action #23 | 23] 43 action #34 341 76 action #45
1 44 77
12 45 78
Positioning Positioning Positionin
13 action #24 | 24| 46 action #34 81 79 action #469 46
14 47 80
15 48 81
Positioning Positioning Positioning
16 action #25 | 25| 49 action #36 36| 82 action #47 |47
17 50 83
18 51 84
Positioning [ og Positioning 37 Positioning
19 action #26 52 action #37 85 action #48 48
20 53 86
21 54 87
Positioning Positioning Positioning
22 action #27 27| %5 action #38 3g| 88 action #49 | 4°
23 56 89
24 57 90
Positioning 58 Positioning 91 Positioning
25 action #28 | 28 action #39 |39 action #50 |50
26 59 92
27 60 93
Positioning 61 Positioning 94 Positioning
28 action #29 29 action #40 40 action #51 51
29 62 95
30 63 96
31 Positioning 64 Positioning 97 Positioning | 52
action #30 30 action #41 41 action #52
32 65 98
56
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DM Area Allocation Section 3-3

DM Area Allocations

Word Bit Function
X axis | Y axis
m m + 100 | 07 to 00 | Initial position no., 00 to 52 (BCD): Initial START and START after bank end.

11 to 08 | Initial speed no., 0 to F (hexadecimal)

15 to 12 | ORIGIN RETURN speed no., 1 to F (hexadecimal)

m + 1 m + 101 | 03 to 00 | ORIGIN SEARCH proximity speed no., 1 to F (hexadecimal)

07 to 04 | ORIGIN SEARCH high speed no., 1 to F (hexadecimal)

11 to 08 | LOW-SPEED JOG speed no., 1 to F (hexadecimal)

15 to 12 | HIGH-SPEED JOG speed no., 1 to F (hexadecimal)

m+2 m + 102 | 05 to 00 | Origin compensation value, 0000 to 9999 (BCD)

m+3 m + 103 | 00 Origin compensation direction digit (0: CW; 1: CCW)
03 to 01 | Not used
04 Speed unit multiplication  0: multiplies speed unit by 1 (if m+97: 0) or 10 (if m+97: 1)

1: multiplies speed unit by 1 (if m+97: 0) or 100 (if m+97: 1)

07 to 05 | Not used

11 to 08 | ORIGIN SEARCH dwell time, 0 to F (hexadecimal), in units of 0.1 s

15 to 12 | ORIGIN RETURN dwell time 0 to F (hexadecimal), in units of 0.1 s

m+ 4 m + 104 | 15 to 00 | Backlash compensation value, 0000 to 9999 (BCD)

m+5 m + 105 | 15 to 00 | Internally set value of CW limit

m+ 6 m + 106 | 11 to 00 | Internally set value of CW limit
**06 **05

0 [ x108! x10%! x10%| x103 ! x102' x10' ! x10° (7 digits BCD)

15to 12 | Not used

m+7 m + 107 | 15 to 00 | Internally set value of CCW limit
**08 *»*Q7
/ / N\

x108 ' x105 ! x104| x103 ! x102! x10" ! x100 (7 digits BCD)

m+8 m+ 108 | 11 to 00

15to 12 | Not used

m+9 m + 109 | 15to 00 | Zone 0: CW side
m+10 m+9

(7 digits BCD with
direction digit)

direc-
m+10 |m+110 |15to0 00 |[tion

x108 ! x10% ! x10%| x108 | x102! x10" ! x100

0|CW
1 |CCW

57
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DM Area Allocation

Section 3-3

Word Bit Function
X axis | Y axis
m+11 |m+ 111 [ 15t0 00 [ Zone 0: CCW side
*12 1 —
irec- . . . . . 7 digits BCD with
fi'gﬁc x108 ! x105 ' x104| x103 ' x102' x10' ' x10° ((jirecgﬁon digi)
m+12 |m+ 112 |15t0 00 . . . . .
0|CwW
1| CCW
m+13 |m+113 [ 15t0 00 [ Zone 1: CW side
*14 **13
irec- . . . . . 7 digits BCD with
fi'gﬁc x108 ' x105 ' x104[ x103 ' x102' x10' ' x10° ((jirecgﬁon digi)
m+14 |m+ 114 |15t0 00 A A A A A
0|CW
1| CCW
m+15 |m+ 115 [ 151000 | Zone 1: CCW side
**16 **15
direc- X X . . . (7 digits BCD with
76 Tma116 [151000 | tion x108 ! x10% ! x10%| x103 ! x102! x10" ! x10° direction digit)
0|CW
1 |CCW
m+17 |m+ 117 [ 15t0 00 | Zone 2: CW side
18 17
direc- X X X . . (7 digits BCD with
—— 775 e oo ] Ltion x108 ! x10% ! x10%| x10% | x102! x10" ! x10° direction digit)
+ + . . 1 1 1
0|CW
1 |CCW
m+19 |m+ 119 [ 1510 00 | Zone 2: CCW side
**20 **19
direc- X X X X ' (7 digits BCD with
50 Tm120 1151500 | tion x108 ! x10% ! x10%| x108 ! x102' x10" ! x100 direction digit)
0|CwW
1| CCW

58
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DM Area Allocation Section 3-3

Word Bit Function
X axis | Y axis
m+21 |m+121 (00 Origin search direction 1 CCw
0 |CwW
01 Presence of origin proximity signal 1 Proximity present
0 | No proximity
02 Origin proximity signal classification 1 N.O. contact point (§ )
0 | N.C. contact point ( }.)
03 Origin signal classification 1 N.O. contact point (§ )
0 | N.C. contact point ( §)
04 ORIGIN SEARCH method 1 Proximity reverse present
0 No proximity reverse
15 to 05 | Not used
m+22 |m+ 122 |03 to 00 [ Completion code 0: Single 3: Bank end Positioning
1: Pause 4: Extended action #0
2: Continuous  5: Ext. with positioning (Transfer
07 to 04 | Dwell time 0 to F (hexadecimal) in units of 0.1 s data #0)
11 to 08 | Output code 0 to F (hexadecimal)

15 to 12 | Target speed no. 1 to F (hexadecimal)
m+23 |m+ 123 [ 15to 00 | Target position (pulses)

m+24 m+23
ﬁgﬁc' x106 ' x105 ! x104| x108 ' x102' x10" ' x100

m+24 |m+124 [15t0 00 0 [Cw 0 [cwW Interpola-

T lcow Absolute Scl)r,].r?éﬁe?grs] T lcow Absolute tion

) completion

2 |cw Incremental | POINt 2 [Cw Incremental | point

3| CCW 3| CCW
m+25 |m+125 Data format same as for positioning action #0 | Positioning action #1
m+26 |m+ 126 (Transfer data #1)
m+27 |m+127
m+28 |m+128 Data format same as for positioning action #0 | Positioning action #2
m+29 |m+129 (Transfer data #2)
m+30 |m+130
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DM Area Allocation

Section 3-3

Word Bit Function
X axis | Y axis
m+31 |m+131 Data format same as for positioning action #0 | Positioning action #3
m+32 |m+132 (Transfer data #3)
m+33 |m+133
m+34 |m+134 Data format same as for positioning action #0 | Positioning action #4
m+35 |m+135 (Transfer data #4)
m+36 |m+ 136
m+37 |m+137 Data format same as for positioning action #0 | Positioning action #5
m+38 |m+138 (Transfer data #5)
m+39 |m+139
m+40 |m+ 140 Data format same as for positioning action #0 | Positioning action #6
m+41 |m+141 (Transfer data #6)
m+42 |m+ 142
m+43 |m+ 143 Data format same as for positioning action #0 | Positioning action #7
m+44 |m+ 144 (Transfer data #7)
m+45 |m+ 145
m+46 |m+ 146 Data format same as for positioning action #0 | Positioning action #8
m+47 |m+ 147 (Transfer data #8)
m+48 |m+ 148
m+49 |m+ 149 Data format same as for positioning action #0 | Positioning action #9
m+50 |m+150 (Transfer data #9)
m+51 |m+151
m+52 |m+152 Data format same as for positioning action #0 | Positioning action #10
m+53 |m+153 (Transfer data #10)
m+54 |m+154
m+55 |m+155 Data format same as for positioning action #0 | Positioning action #11
m+56 |m+ 156 (Transfer data #11)
m+57 |m+157
m+58 |m+ 158 Data format same as for positioning action #0 | Positioning action #12
m+59 |m+159 (Transfer data #12)
m+60 |m+160
m+61 |m+161 Data format same as for positioning action #0 | Positioning action #13
m+62 |m+162 (Transfer data #13)
m+63 |m+163
m+64 |m+164 Data format same as for positioning action #0 | Positioning action #14
m+65 |m+ 165 (Transfer data #14)
m+66 |m+ 166
m+67 |m+167 Data format same as for positioning action #0 | Positioning action #15
m+68 |m+ 168 (Transfer data #15)
m+69 |m+169
m+70 |m+170 Data format same as for positioning action #0 | Positioning action #16
m+71 |m+171 (Transfer data #16)
m+72 |m+172
m+73 |m+173 Data format same as for positioning action #0 | Positioning action #17
m+74 |m+174 (Transfer data #17)
m+75 |m+175
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DM Area Allocation Section 3-3
Word Bit Function
X axis | Y axis
m+76 |m+176 Data format same as for positioning action #0 | Positioning action #18
m+77 |m+177 (Transfer data #18)
m+78 |m+178
m+79 |m+179 Data format same as for positioning action #0 | Positioning action #19
m+80 |m+180 (Transfer data #19)
m + 81 m + 181
m+82 |m+182 [15t0 00 | Speed #1 0001 to 9999 (BCD) Transfer data #53
m+83 |m+ 183 | 151t0 00 | Speed #2 0001 to 9999 (BCD)
m+84 |m+184 [ 151t0 00 | Speed #3 0001 to 9999 (BCD)
m+85 |m+185 | 1510 00 | Speed #4 0001 to 9999 (BCD) Transfer data #54
m+86 |m+186 | 1510 00 | Speed #5 0001 to 9999 (BCD)
m+87 |m+ 187 | 1510 00 | Speed #6 0001 to 9999 (BCD)
m+88 |m+188 | 1510 00 | Speed #7 0001 to 9999 (BCD) Transfer data #55
m+89 |m+189 [ 151t0 00 [ Speed #8 0001 to 9999 (BCD)
m+90 |m+190 | 151to 00 | Speed #9 0001 to 9999 (BCD)
m+91 |m+191 [ 1510 00 | Speed #10 0001 to 9999 (BCD) Transfer data #56
m+92 |m+192 [ 1510 00 | Speed #11 0001 to 9999 (BCD)
m+93 |m+ 193 [15t0 00 | Speed #12 0001 to 9999 (BCD)
m+94 |m+194 [ 1510 00 | Speed #13 0001 to 9999 (BCD) Transfer data #57
m+95 |m+195 [ 1510 00 | Speed #14 0001 to 9999 (BCD)
m+96 |m+ 196 [15t0 00 | Speed #15 0001 to 9999 (BCD)
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Section 3-3

(speed decremented in ms)

210 2,000 (BCD)
x103! x102 ! x10"! x100

Word Bit Function
X axis | Y axis

m+97 |m+197 |00 Not used DM word Transfer
01 Unit for speed #1 m+3(X)/m+103(Y) data #58
02 Unit for speed #2 bit 04: 0
03 Unit for speed #3 o[ x1pps
04 Unit for speed #4
05 Unit for speed #5 1| x10 pps
06 Unit for speed #6
07 Unit for speed #7
08 Unit for speed #8
09 Unit for speed #9 DM word
10 Unit for speed #10 m+3(X)/m+103(Y)
11 Unit for speed #11 bit 04: 1
12 Unit for speed #12 0| x1pps
13 Unit for speed #13
14 Unit for speed #14 1/ x100 pps
15 Unit for speed #15

m+98 |m+ 198 [ 151to 00 | Acceleration data 2 t0 2,000 (BCD)

(speed incremented in ms) x1035 x102 . x101 . x100
m+99 |m+199 | 151to 00 | Deceleration data
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DM Area Allocation

Section 3-3

Expanded DM Area (If Used)

Word Bit Function
X axis Y axis

| I+100 Data format same as for positioning action #0 Positioning action #20
I+1 I +101 (Transfer data #20)
I+2 I+102

1+3 I+103 Data format same as for positioning action #0 Positioning action #21
I+ 4 I+ 104 (Transfer data #21)
I1+5 I+105

1+6 I +106 Data format same as for positioning action #0 Positioning action #22
1+7 I +107 (Transfer data #22)
1+8 I +108

1+9 I+109 Data format same as for positioning action #0 Positioning action #23
I+10 I+110 (Transfer data #23)
I+ 11 I+ 111

I+12 I +112 Data format same as for positioning action #0 Positioning action #24
1+13 I +113 (Transfer data #24)
1+14 I+114

1+15 I +115 Data format same as for positioning action #0 Positioning action #25
1+16 I +116 (Transfer data #25)
1+17 I+117

1+18 I+118 Data format same as for positioning action #0 Positioning action #26
I+19 I+119 (Transfer data #26)

I +20 I+120

I+ 21 I +121 Data format same as for positioning action #0 Positioning action #27
I+ 22 I +122 (Transfer data #27)

I +23 I+123

1+ 24 I +124 Data format same as for positioning action #0 Positioning action #28
I+ 25 I+125 (Transfer data #28)

|+ 26 I+126

1+ 27 I +127 Data format same as for positioning action #0 Positioning action #29
I+ 28 I+128 (Transfer data #29)

I +29 I+129

1+30 I+130 Data format same as for positioning action #0 Positioning action #30
I+ 31 I+ 131 (Transfer data #30)

I+ 32 I +132

I+ 33 I +133 Data format same as for positioning action #0 Positioning action #31
|+ 34 I+ 134 (Transfer data #31)
1+35 1+135

|+ 36 I +136 Data format same as for positioning action #0 Positioning action #32
|+ 37 I +137 (Transfer data #32)
|+ 38 1+138

I+ 39 I+139 Data format same as for positioning action #0 Positioning action #33
I +40 I+140 (Transfer data #33)
I+ 41 I+ 141

I+ 42 I +142 Data format same as for positioning action #0 Positioning action #34
I +43 I +143 (Transfer data #34)
|+ 44 | +144
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DM Area Allocation Section 3-3

Expanded DM Area Continued

Word Bit Function
X axis Y axis

I+ 45 I +145 Data format same as for positioning action #0 Positioning action #35
|+ 46 I+ 146 (Transfer data #35)

| + 47 |+ 147

1 +48 I +148 Data format same as for positioning action #0 Positioning action #36
I+ 49 I +149 (Transfer data #36)
I+ 50 I +150

|+ 51 I+ 151 Data format same as for positioning action #0 Positioning action #37
|+ 52 I +152 (Transfer data #37)
|+ 53 I +153

|+ 54 I+ 154 Data format same as for positioning action #0 Positioning action #38
I+ 55 I +155 (Transfer data #38)

| + 56 I +156

| +57 I +157 Data format same as for positioning action #0 Positioning action #39
|+ 58 I+ 158 (Transfer data #39)
I+ 59 I +159

I+ 60 I +160 Data format same as for positioning action #0 Positioning action #40
|+ 61 I +161 (Transfer data #40)
I+ 62 I +162

|+ 63 I +163 Data format same as for positioning action #0 Positioning action #41
| + 64 I+ 164 (Transfer data #41)
I+ 65 I +165

|+ 66 | +166 Data format same as for positioning action #0 Positioning action #42
|+ 67 I +167 (Transfer data #42)
|+ 68 I +168

I+ 69 I +169 Data format same as for positioning action #0 Positioning action #43
I+ 70 1+170 (Transfer data #43)

I+ 71 I+171

I+72 I+172 Data format same as for positioning action #0 Positioning action #44
1+73 1+173 (Transfer data #44)
|+ 74 I +174

1+75 1+175 Data format same as for positioning action #0 Positioning action #45
1 +76 1+176 (Transfer data #45)

1+ 77 1+177

1+78 1+178 Data format same as for positioning action #0 Positioning action #46
I+79 1+179 (Transfer data #46)

I+ 80 I +180

|+ 81 I+ 181 Data format same as for positioning action #0 Positioning action #47
I+ 82 I +182 (Transfer data #47)
I+ 83 1 +183

|+ 84 I +184 Data format same as for positioning action #0 Positioning action #48
I+ 85 1+185 (Transfer data #48)
|+ 86 I +186

|+ 87 I +187 Data format same as for positioning action #0 Positioning action #49
|+ 88 I +188 (Transfer data #49)
I+ 89 I+189
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DM Area Allocation Section 3-3
Word Bit Function
X axis Y axis

1+90 I+190 Data format same as for positioning action #0 Positioning action #50
I+ 91 I+ 191 (Transfer data #50)

1 +92 I+192

I +93 I +193 Data format same as for positioning action #0 Positioning action #51
| +94 I+ 194 (Transfer data #51)

I +95 I +195

|+ 96 I +196 Data format same as for positioning action #0 Positioning action #52
| +97 I +197 (Transfer data #52)

I +98 I +198

Required Minimum DM Area Settings

X-axis Y-axis
Word 15 00 Word 15 00
Origin | I Origin | |
return nitia - " return nitia " -
| | | |
™00 epegi | spoes | o REESES" 100 |opocs | speea | RGP
No. No. ) No. No. )
1-F 0-F 1-F 0-F
High- Low- Origin | Origin High- Low- Origin | Origin
speed [ speed | search |search speed | speed | search |search
m+01 [JyoG JOG high- | proxim- m+101 | joG JOG high- | proxim-
speed speed | speed |ityspeed speed speed | speed |ity speed
No. 1-F | No. 1-F | No. 1-F [No. 1-F No. 1-F | No. 1-F | No. 1-F | No. 1-F
Origin classifi- Origin classifi-
m + 21 0 0 cation 00-1F m+121 0 0 cation 00-1F
m + 22 m + 122
to Positioning actions (No.0-19) to Positioning actions (No.0-19)
m + 81 m + 181
m + 82 Speeds #1 to #15, for speed m + 182 Speeds #1 to #15, for speed
to numbers designated in words to numbers designated in words
m + 96 DM m + 00 and DM m + 01. m + 196 DM m + 100 and DM m + 101.
m + 98 Acceleration data m + 198 Acceleration data
m + 99 Deceleration data m + 199 Deceleration data

(m =1000 + 100 x unit number)

The datain the hatched portion is required so that the alarm LED does not flash.
(The other data memories are 0.) However, they should be set so that: the High-
speed JOG speed is greater than the Low-speed JOG speed, and the ORIGIN
SEARCH high speed is greater than the ORIGIN SEARCH low speed.

Refer to Section 9 Programming Examples, Example 1 for an explanation of set-
ting parameters.
Even when only a single axis is used, the hatched data should be set.

If it is not set, the “ALARM” LED will flash, but the axis in use will operate nor-
mally.

This data enables manual operation (JOG, INCH). For ORIGIN SEARCH, when
the origin classification is set and positioning is carried out, it sets the position
data and speed data.
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Setting Up Data Memories

Section 4-1

Section Overview

The Position Control Unit provides fourteen commands to execute automatic
and manual positioning actions, define and establish position, transfer data, and
handle interrupts and errors. Although the data required for execution is listed
under each command, much of this data is used by more than one command.
Refer to 3-2 Data Configuration and Allocation for an outline of the structure of
Unit data, and to 5-1 IR Area Data Format for format specifications for particular
types of data. Applications of most commands are presented in Section 9 Pro-
gramming Examples.

4-1 Setting Up Data Memories

DM Area Settings

Initial Positioning Action
Number

68

Words 1000 to 1999 of the DM area of the PC are used as data storage areas for
the Position Control Unit, storing data such as initial positioning action numbers,
initial speed numbers, speed data, acceleration/deceleration data, position
data, completion codes, dwell times, and output codes.

15-12 11-08 07-04 03-00

x101: x109 (m = 1000 + 100 x unit number)

|

| Initial positioning action number

Initial speed number
Origin return speed number

X: Bits 07-00 of DM word m
Y: Bits 07-00 of DM word m+100

Set to a value between 00 and 52 (BCD). This number is used at:

« Initial START after turning on the Unit (if bit 01 of word n is 0)

* START after bank ends

* START after completion of positioning action #19

To use this initial positioning action number in the above situations, set bit 01 of
word nto zero. Ifbit 01 of word nis setto one, the initial positioning action number
designated in the IR area is used for the initial START after turning on the Unit,
allowing for a different starting point for positioning system initialization. These

settings refer to data set in DM words m+21 through m+81/DM words / through
1+99.
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Setting Up Data Memories Section 4-1

Initial Speed Number X: Bits 11-08 of DM word m
Y: Bits 11-08 of DM word m+100

Set to a value between zero and F (hex). An initial speed number of zero indi-
cates a speed of zero. All the other speed numbers set here refer to the speeds
set in DM words m+82 through m+97/bit 04 of DM word m+3.

Target speed Target speed
N - \ -
Acceleration Acceleration
Time
Initial speed #0 Initial speed number
other than 0
ORIGIN RETURN Speed X: Bits 15-12 of DM word m
Number Y: Bits 15-12 of DM word m+100
ORIGIN RETURN speed number
Set to an integer between 0 and F (hex).
This is the speed used to return to an already-searched origin
ORIGIN RETURN ORIGIN RETURN
speed ‘ speed *
N\ Acceleration \Acceleration
Time

Initial speed #0 Initial speed number
other than 0

ORIGIN SEARCH Proximity  X: Bits 03-00 of DM word m-+1
Speed Number (Low Speed) v: Bits 03-00 of DM word m+101

ORIGIN SEARCH proximity speed number
Set to an integer between 1 and F (hex).

* The speed number set here refers to one of the speeds set in DM words
m+82-m+97/ Bit 04 of DM word m+3.

* It cannot be set higher than the ORIGIN SEARCH high speed number.

» If there is no origin proximity signal, the speed designated here is used for the
entire ORIGIN SEARCH operation.
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Setting Up Data Memories

Section 4-1

ORIGIN SEARCH
High Speed Number

X: Bits 07-04 of DM word m+1
Y: Bits 07-04 of DM word m+101

ORIGIN SEARCH high speed number
Set to an integer between 1 and F (hex).

* The speed number set here refers to one of the speeds set in DM words
m+82-m+97/Bit 04 of DM word m+3.

* The speed designated here is used only if an origin proximity signal is present.

ORIGIN SEARCH high speed

Acceleration
AN

Initial speed—

Deceleration = ORIGIN SEARCH
— Initial speed Proximity speed

—_—
Proximity speed |

With origin proximity signal Without origin proximity signal

LOW-SPEED JOG Speed
Number

HIGH-SPEED JOG Speed
Number

70

X: Bits 11-08 of DM word m+1
Y: Bits 11-08 of DM word m+101

LOW-SPEED JOG: set to an integer between 1 and F (hex).

* |t cannot be set higher than the HIGH-SPEED JOG number.

* The speed number set here refers to one of the speeds set in DM words m+82
to m+97 (Bit 4 of word m+3)

X: Bits 15-12 of DM word m+1

Y: Bits 15-12 of DM word m+101

HIGH-SPEED JOG: set to an integer between 1 and F (hex).

* The speed number set here refers to one of the speeds set in DM words m+82
to m+97 (Bit 4 of word m+3)
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Setting Up Data Memories Section 4-1

Origin Compensation Ifthe position determined by origin signal inputis to be treated as the origin (posi-
tion 0), set word m+2 to 0. If there is an origin compensation value set in word
m+2, then, after the position determined by origin signal input is reached, com-
pensation will be executed at proximity speed in the direction setin bit 00 of word
m+3.

In the example of origin compensation diagrammed below, bit 00 of word m+3 is
set at 1, so origin compensation is counterclockwise.

Proximity signal

]
Origin signal :

X ORIGIN SEARCH high speed
: Acceleration
i ' , /
Proximity speed , =~ Deceleration
Pulse output )
— — Initial speed
l Proximity speed
CCW = » CW
0.5 s pause positioning axis
-+ e a—
Compensation Search direction: CCW

15-12  11-08 07-04  03-01

M+3 01-03 not used

04 00

See Above

Special Unit Coefficient
Origin Search Dwell Time
Origin Return Dwell Time
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Setting Up Data Memories

Section 4-1

Speed Coefficient

X: Bit 04 of DM word m+82-m+97/DM word m+3
Y: Bit 04 of DM word m+182-m+197/DM word m+103

15 * 00
m+82 | x108| x102| x10'| x10°| Speed No. 1 —
to to | Set speeds in BCD from
0000 to 9999.
m+96 | x103 | x102 | x10?| x10° Speed No. 15—
. Each bit sets the corresponding speed as follows.
m+97 g Speed Unit— Bit 00 is not used. Bit 01 is assigned to speed no. 1, bit 02 to
Bit No. 15 <= - 00 speed no. 2, bit 03 to speed no. 3, and so on, up to bit 15.
Coefficient Unit Condition
04 0 Speed unit multiplied by 1
0
m+3 I 1 Speed unit multiplied by 10
0 Speed unit multiplied by 1
1
|— Speed Unit 1 Speed unit multiplied by 100
coefficient

ORIGIN SEARCH Dwell

Time

ORIGIN RETURN Dwell

Time

72

Bit 00 of DM word m+97 is not used. Bits 01-15 contain the speed units for speed
numbers 1-15.

X: Bits 11-08 of DM word m+3

Y: Bits 11-08 of DM word m+103

Setto aninteger between 0 and F (hex) in units of 0.1 seconds. After the ORIGIN
SEARCH has ended and the dwelltime elapsed, the busy flag turns OFF and the
next action is enabled.

X: Bits 15-12 of DM word m+3

Y: Bits 15-12 of DM word m+103

Setto aninteger between 0 and F (hex) in units of 0.1 seconds. After the ORIGIN
RETURN has ended and the dwell time elapsed, the busy flag turns OFF and the
next action is enabled.
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Setting Up Data Memories

Section 4-1

Backlash Compensation

Note

Using Backlash
Compensation

Backlash compensation can be used to compensate for the amount of mechani-
cal play present in gears, particularly when the direction of positioning actions
changes.

This explanation relates to the X axis, but the same format is used for the Y axis.
There is only one parameter that needs to be set to compensate for backlash.

Backlash compensation can correct the sort of mechanical interlocking error
shown in the illustration.

Z %
W?/W

N

\
N

'
—»! -
' ]
' '

Backlash

When the CW and CCW directions are reversed, the number of pulses setin the
data memory are output at the rate corresponding to the initial speed, then nor-

mal control proceeds.
Time

Compensation

If STOP is executed during backlash compensation for any operations requiring
acceleration or deceleration (HIGH-SPEED JOG, ORIGIN SEARCH, ORIGIN
RETURN, and START), the Unit will stop feeding immediately after outputting
the initial step of the acceleration or deceleration, which will include the backlash
compensation set above.

STOP executed
/ ' Time

Compensation ’
Stop position
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Setting Up Data Memories Section 4-1

Note This explanation is made with respect to the X axis: case of the Y axis is essen-
tially the same. Backlash compensation is not performed if the origin is unde-

fined.
15 = > 00 _
X X X Value set within CW limit
m+5 | x103! x102, x10', x100
, , , m+6 \ / m+5
) 0 ) ) ' ' '
' [ ' | | | | | '
m+6 » x108 ) x10% ) x10%| |—a ' x108! x10%! x109| x103! x102, x10'" x109
' ) ' ' ' ' ' ' '
Setting value: 1-8,388,606
15 00 _

Value set within CCW limit

m+7 | x103! x102, x10!

x100

m+8 \ / m+7

x108! x105 x104| x103! x102, x10". x109

x108 ! x10% x10%| —-»

m+8

Setting value: 1-8,388,607

When the setting value is 0, the limits are automatically set to:
* CW = 8,388,607
* CCW = 8,388,608.
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Internal CW/CCW Limits

Limits onthe CW and CCW sides of the origin can be set internally to restrict Unit
operation to within these limits.

Internally set value of CCW limit Internally set value of CW limit
] ]

CCW

0 o ) CwW
Positioning axis
Internal CW Limit X: Words m+6 to m+5
Y: Word m+106 to m+105
Internal CCW Limit X: Words m+8 to m+7
Y: Word m+108 to m+107
Operation

Positioning Actions

If either of these limits is reached during execution of positioning actions, pulse
output will stop, and an error code, either 5030 or 5031, will be generated.
Manual Operation

If either of these limits is reached during execution of LOW-SPEED JOG, HIGH-
SPEED JOG, or INCH, pulse output will stop, and an error code, either 5070 or
5071, will be generated.

Note When X axis and Y axis START are initiated simultaneously, X axis START
receives priority. Since X axis processing takes 10-50 ms, Y axis START is
delayed by this period.

START will not occur during STOP even if the START command is given.

If an interpolation START command is initiated for the X or Y axis during STOP,
START will not occur and the command will be ignored.
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Setting Up Data Memories Section 4-1

Zones Uptothree zones can be setinthe DM area. If one or more zones have been set,
zone flags inthe IR area can be used to determine if the present position is within
any established zones. A zone flag is ON (1) when the present position is within
the zone; OFF (0) when it is not. Zones can be set to cover a wide range of posi-
tions or narrowed to cover only part of a single positioning action. Zones can also
be set to overlap, if target. For application example, see programming Example
8 in Section 9. This explanation is made with respect to the X-axis. The case of
the Y axis is essentially the same.

Origin
CCw = i cwW
0 Position
~ > axis
. Zone 0 X
Zone Flag 0
t—
. Zonel |
Zone Flag 1
-—
' Zone2 '
Zone Flag 2

Positioning Data

Regions spanning multiple positioning data, or some small regions and the like
may be set freely using positioning data and independent regions. Whether the
current position lies inside or outside the region is indicated.
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Section 4-1

Zone Settings

15 > 00
' ) '
m+9 | x103! x102, x10', x100
' ) '
0 ) 0
Direc-: : :
m+10 [ tion | x108 | x10°| x104
' ) '
15 >
| ] |
m+11 | x103] x102] x10', x109
| ] |
[ [ [
Direc-! X X
m+12 | tion | x108| x105! x104
' ) '

00 _

Zone 0 CW
m+10 m+9
\/
' ' ' ' ' '
Direc-' [l [l [l [l [l
tion | x108 x10% x104| x108! x102] x10" x100
' ' ' ' ' '
0 [cw
1 | ccw
Zone 0 CCW
m+12 m+11
\/
' ' ' ' ' '
Dlrec_l ' ' ' ' '
tion | x108! x10% x104| x108, x102) x10'" x109
' ' ' ' ' '
0 [cw
1 | CCW

Zones 1 and 2, CW/CCW are set similarly.

m+13 Zone 1 CW
m+14

m+15 Zone 1 CCW
m+16

m+17 Zone 2 CW
m+18

m+19 Zone 2 CCW
m+20

The CW and CCW sides of Zones 0, 1 and 2 form two sets of data. When the
values of all four word are 0, it is assumed that there is no zone setting and no
decision is executed. When the origin is confirmed and the current position is
acquired, this decision is executed.
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Setting Up Data Memories

Section 4-1

Origin Signal and Proximity X: DM word m+21
Signal Y: DM word m+121

Position Command Data

15-12  11-08 07-04  03-01

M+22

Completion Code
Position Dwell Time
Output Code

Target Speed Number

Positioning Data

15 00

M+23 | x103, x102] x10', x109

' )
0 )
Direc-! X
M+24 |tion | x108, x10%! x10%
' ) '

04 00
v [ o[ (m=1000 + 100 x unit number)
M2 o | o ool |
it bit Designation 1 0
~—
ORIGIN SEARCH
00 direction cew cw
Origin proximity
01 signal presence present absent
02 Origin proximity N.O. N.C.
type
03 Origin signal N.O. N.C.
type
04 22:%2‘ SEARCH present absent
N.O: Normally-open contacts
N.C: Normally-closed contacts
78
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Setting Up Data Memories

Section 4-1

Positioning Actions

Completion Code

X: DM words m+22 through m+81/DM words / through /+98
Y: DM words m+122 through m+181/DM words /+100 through /+198

Positioning actions (or sequences) consist of a completion code, dwell time, out-
put code, speed number, and target position. These actions are generally
referred to by number and completion code. For example, “#6, continuous” indi-
cates positioning action #6 with a completion code of 2 (continuous). The set-
tings for positioning action #0, DM words m+22 through m+24, are explained
below. The same procedure is followed for any other positioning action. Refer to
Section 3-3 DM Area Allocations for detailed word and bit allocations. If you are
using an expanded DM area, set positioning action #s 20-52 in the same way.

X: Bits 03-00 of DM word m+22
Y: Bits 03-00 of DM word m+122

Set from 0 to 5 to specify the one of the six types of completions (described
below). Also refer to Section 5-4 Execution Examples.

03 to 00
m+22
Completion code: 0 to 5

0 Single

1 Pause
Only codes 0 through 3 can be 2 | Continuous
used with interpolation; codes
4 and 5 cannot be used. 3 Bank

4 Extended

5 Extended

with positioning

79
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0: Single

1: Pause

2: Continuous

80

The target position and target speed are reached and feeding stops. After

completion of this action, START is required to execute the next positioning ac-
tion.

Target speed

Acceleratlon\ - Deceleration

Initial speed—

START Target position

— Stop from initial speed

> lime

The target position and target speed are reached, and the next positioning
action is automatically started following the dwell time.

Target speed
(_'\ | T|me

les| Dwell time

START Pause |

Start of next positioning action

As soon as the target position for the first positioning action is reached, the next
positioning action is started. The first target position is reached at the target

speed set for the next positioning action, so that the next positioning action can
be executed immediately.

Target speed for first
positioning action

Target speed for next
positioning action

Time

>

|
START Target position for first
positioning action
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3: Bank end

4: Extended

The term “bank” refers to a combination of several positioning actions or
sequences. The target position and target speed are reached and feeding stops.
The next positioning action to be executed will be the initial positioning action
number in bits 07-00 of DM word m. START is required to resume execution of
positioning actions.

Target speed

Time

START Stop
The Unit continually outputs pulses at the speed set for the positioning action.
The Unit will not calculate the present position, and the no-origin flag (bit 11 of
word n+10) will go ON during operation. The direction of pulse output is deter-
mined by the direction digit set in the positioning data. Extended positioning

actions are terminated with STOP. START is required to resume execution of
positioning actions.

Target speed

( ' Time

START top

STOP executed

81
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5: Extended With The Unit continually outputs pulses at the speed set for the positioning action.

Positioning The Unit will not calculate the present position, and the no-origin flag (bit 11 of
word n+5) will go ON during operation. The direction of pulse output is deter-
mined by the direction bit set for the positioning action. When STOP is executed,
the present positionis reset and positioning is executed according to the data set
for the positioning action. START is required in order to resume execution of
positioning actions.

(B) Present position reset;.
Target speed |_ No-origin flag OFF

T -

START | (C) Stop
(A) STOP executed

<

CHANGE SPEED valid

B >
-

! CHANGE SPEED cannot be executed.

. The extended action can be terminated
by executing STOP again.

STOP can be executed by either an external input signal or by setting bit 15 of IR
word n. For details, refer to Section 5-6 STOP.

82
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Delay Time

From position A to position B in the above diagram, there is a delay time of
approximately 2 ms. From position B to position C, there may be a maximum
additional delay time of 2 ms. The delay time between points A and B does not
affect the present position set in words n+13 and n+14. During the delay time
between B and C, the present position in those words is reset to zero and then
updated. The delay time is also output to those words.

Positioning Action No. 0 for Unit No.0

|_ Speed #1: 10K pps

DM 1022 1'0' 0

5 | — Completion code: 5

Target position: 10000

DM 1024 0o|0'O0

DM1023 [0: 0, 0. 0
R

I— Direction: CW

After STOP, the present position is as follows:

Word 113 | 0!

Word 114 (O]

o| o
o| o

In this example, the present position after operation has stopped is 10003. Since
the target position was 10000, the actual position has exceeded the target posi-
tion by 3 pulses. Since the speed was set to 10K pps, 3/10,000 = 0.003 s =
0.3 ms. Thus the delay time is 0.3 ms.

If the target position is near the position at which STOP is executed, pulse output
will cease before deceleration is completed. However, no error code will be out-
put. Also remember that the next START cannot be executed while the STOP
command bit is set to one.
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Dwell Time X: Bits 07-04 of DM word m+22
Y: Bits 07-04 of DM word m+122

07-04

m+22

| ORIGIN SEARCH dwell time

Set to an integer between 0 and F
(hex) in units of 0.1 seconds. After
pulse output stops and the dwell time
has elapsed, the busy flag turns OFF
and the next action is enabled.

The next action can be executed when the busy flag turns OFF after the dwell
time has expired. In other words, the positioning completed flag remains OFF
and the busy flag remains ON until the dwell time has expired. (Refer to Section
5-4 Execution Examples.)

Output Code X: Bits 11-08 of DM word m+22
Y: Bits 11-08 of DM word m+122
Set to an integer between 0-F (hex).
These codes can be set as desired by the user. Upon completion of the position-
ing action, they are output to bits 11-08 of word n+12 in the OUT refresh area.

151012 11 to 08

m+22
_I_‘_,— Output code: 0 to F (hexadecimal)
Output t dn+12. bits 11 to 08 Positioning action
(Output to word n+12, bits 0 08.) number
| Target speed number: I I
1 to F (hexadecimal)
n+12 x101| x100
11 to 08 07-=to—+00
84
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Target Speed Number X: Bits 15-12 of DM word m+22
Y: Bits 15-12 of DM word m+122

Set to a value between 1 and F (hex). The speed numbers set here refer to the
speeds setin DM words m+82 through m+97/bit 04 of DM word m+3. The speed
unitis setin DM word m+97 and bit 04 of word m+3. A speed coefficient is set in
bits 05 of word m+2; its setting is explained in Section 6-1 IR Area Settings.

Target Position X: DM words m+23 and m+24
Y: DM words m+123 and m+124

The target position is set by the lowest seven digits, i.e., all four digits of word 23
and the lowest three digits of word 24. The remaining digit of word 24 is used as
the direction digit. (Refer to Section 3-3 DM Area Allocations.)

Maximum values are as follows:

CW: 8388606 pulses

CCW: 8388607 pulses

Absolute values are measured from the origin. Increment values are measured

from the present position. Positions resulting from increments must be between
-8,388,607 and +8,388,606.

15= > 00

mi23 | x103| x102[ x101[ x100

m+24 m+23
™ | T

x10% Direc| 108| x105| x104|| x103 [x10" | x10"| x10°
tion

? AN

m+24 | Sign| x108| x105

' L
0 Target position:
Ccw absolute Set with 7-digit BCD
1 value
CCW Single axis
5 oW end point
:/n;[;mental A'Y axis direction
3 CCwW setting for interpola-
tion can be chosen
4 CW from 0-3 or from 4-7.
absolute
5 ccw value Interpolation
end point
6 ad incremental
7 ceow value
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CW

o Absolute
CCW direction —}— 8388606 value
increment value — 4 Single axis end point
_________ /
/4
CCW direction __ | Present” | :l
increment value position ' | ® Target position
-8388607 ; Interpolation 5383606
ccw | — - ® > | cwW
| (Origin) 0 | | |
Absolute CCW direction CW direction  Absolute
value increment value increment value
value
—1— -8388607 Absolute

Interpolation Settings

86

ccw value

Absolute value expresses a displacement from the origin. Increment value
expresses a displacement from the present position. When set for single-axis
completion, the Xand Y axes operate separately. When interpolated completion
is set, linear positioning between the present position and target position is car-
ried out. The result of adding an increment value to the present position must be
positive for CW movement and negative for CCW movement.

Note thatthe TEACH command can be used to write target positions into the DM
area. Refer to Section 7 TEACH for details.

When setting an interpolation end point, choose a direction setting from four and
seven for the target position, and set the same positioning action number for the
X andY axes. Interpolation begins when the X axis START command bit (bit 00
of word n) turns ON. The positioning action number executed for X axis will also
be executed for the Y axis. If Y axis START command bit (bit 00 of word n+5) is
ON, nothing will be executed exceptindependent Y axis operation. Execution is
carried out with the initial positioning action number, initial speed number, accel-
eration, deceleration, target speed number, output code, and dwell time set for
the X axis.

During interpolation, completion code 2 (Continuous) cannot be used with
single-axis operation and completion code 3 (Bank end) cannot be used for the
Xaxis only. When X-axis completion is set to code 2 or 3, the Y-axis completion
code will also become code 2 or 3, with the completion code setting for the Y axis
being ignored. Interpolation with completion codes 4 (Extended) and 5
(Extended with positioning) is also not carried out.
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When the X-axis Positioning Action Number is 0

— m+22 m+24 m+23
/ ' ' ' ' ' ' ' ' '
Target , Output, Dwell |,Comple-||Direction; X X X X X
speed . code . time .tion code ! ! ! ! ! !
' ' ' ' ' ' ' ' '
I — — 5 ) ) ) ) ) )
—— Set between 4 and 7
Set to 0 Single, 1 Pause, 2 Continuous, or 3 Bank.
Cannot be set to 4 Extended or 5 Extended with positioning.
These settings become
interpolation data.
When the Y-axis When the Y axis positioning action number is 0, use the same data settings as
Positioning Action Number  for the X axis.
is0
S m+122 m+124 m+123
' ' ' ' ' ' ' ' '
Target , Output, Dwell |Comple-||Direction! ' ' ' ' '
speed . code . time .tion code ) ) ) ) ) )
' ' ' ' ' ' ' ' '
U W W | - ' ' ' ' '
—— Set between 0 and 3, or between 4 and 7
When the X-axis completion code is 2,
this setting is ignored.
These settings are ignored.
The target speed set for the X axis becomes the interpolation speed for both the
X and Y axes. The velocity component for each axis is illustrated below.
Yaxis ) Interpolation Vx =V cos O
end point Vy =Vsin0
v V  :Interpolation speed
Vx : X-axis speed
Vy ,
Vy : Y-axis speed
Vx
0
Origin j( axis Also refer to the programming examples in Section 9.
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Cautions for Using Completion Code 2: Continuous

1. Stepping Motor

Avoid using continuous completion, code 2, with the stepping motor. During
interpolation, pulses are output in accordance with the speed changes set for the
interpolation and the programmed trajectory. When interpolation is executed
continuously, changes in speed for the X and Y axes cause pulses to be output
rapidly, and to be stopped suddenly. If the stepping motor does not follow these
changes in speed, misadjustment occurs. Consequently, it is prudent to use
completion code 2 (Continuous) as little as possible with the stepping motor.
Instead, use completion code 1 (Pause).

Interpolation operation

Y axis
!Sr;)t:;%olation ] (pulse)
(PPS) A
Positioning action #
a_l __.__._ B
b - ---- . ,
4o CH#2
Continuous' Contin-t 45°
. HOUS »Time - J X=:'
' oint B 0 axis
Speed change point Position (pulse)

X axis speed change

X-axis
speed
(PPS)

1
V28—
¥z b —

»Time

Y axis speed change

Y-axis
speed
(PPS)

1
V22—
¥z b+

88
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2. Programs

CwW
Y axis

o

CCW =

During continuous operation, direction cannot be reversed until completion of
the positioning action. The following examples illustrate operations that cannot
be carried out, because the X axis positioning actions No. 1 and No. 3, and the Y
axis positioning actions No. 0 and No. 2, are in the opposite directions. Instead of
continuous completion, use completion code 1 (Pause) for positioning action
No. 1, or for all the positioning actions.

Positioning action

Oy

#0 #1 #2 #3
CwW
Y
X axi 2: Contin- J2: Con.] 2: Con. 3: Bank
axis uous end
7 » Time
) ) )
) ) )
) ) )
" ) ) )
) ) )
CCWl ) ] )
) ) ) )
CW ) ) ) )
) L} )
Y
= CW I I :
X axis Y axis ' ' !
) ) )
» Time
\J
CcCw
89
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3. Pulse Displacement Pulse displacement can occur at continuous transition points.
C
\ 4
’ 0-A interpolation speed = v

A-B interpolation speed = v
an 'l n
ALSA
V}, Pulse displacement
¢

0

The amount depends on the settings of the program, but pulse displacement
invariably occurs when continuous completion is used with interpolation.

The maximum pulse displacement vectoris ~ Vj,

250 ’
so displacement in the X direction is between 0 and Vn_ cos 6,
250
, , L Vin o
and displacement in the Y direction is between 0 and 250 sin Bc.

Displacement occurs because acceleration/deceleration patterns for interpola-
tion receive priority. During continuous positioning there is no displacement at
the final point (C in the diagram above), so positioning can be executed accu-
rately at that point. For accurate positioning at intermediate points, use comple-
tion code 1 (Pause).

920
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Speeds Slight differences exist between speeds set in the DM area and actual speeds.
These differences do not affect positioning accuracy.
m+82 m+182 15 to 00 Speed #1 0000 to 9999 (BCD)
m+83 m+183 15t0 00 Speed #2 0000 to 9999 (BCD)
m+84 m+184 1510 00 Speed #3 0000 to 9999 (BCD)
m+85 m+185 15t0 00 Speed #4 0000 to 9999 (BCD)
m+86 m+186 15t0 00 Speed #5 0000 to 9999 (BCD)
m+87 m+187 1510 00 Speed #6 0000 to 9999 (BCD)
m+88 m+188 15t0 00 Speed #7 0000 to 9999 (BCD)
m+89 m+189 15t0 00 Speed #8 0000 to 9999 (BCD)
m+90 m+190 15t0 00 Speed #9 0000 to 9999 (BCD)
m+91 m+191 1510 00 Speed #10 0000 to 9999 (BCD)
m+92 m+192 15t0 00 Speed #11 0000 to 9999 (BCD)
m+93 m+193 15t0 00 Speed #12 0000 to 9999 (BCD)
m+94 m+194 15 to 00 Speed #13 0000 to 9999 (BCD)
m+95 m+195 1510 00 Speed #14 0000 to 9999 (BCD)
m+96 m+196 15 to 00 Speed #15 0000 to 9999 (BCD)

Settings between 92 and 250,000 pps

Actual speed (pps) = 6,000,000
INT(6,000,000/set value)
where,
INT: Nearest integer

INT(6,000,000/set value): Divider ratio

pps: pulses per second

Pulse output (actual speed)

Counter LSI | | | | | | | |
—_— —_—

6 MHz Divider

The slight difference occurs because a 6-MHz source clock is divided by the
integral divider ratio.

91
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Example Values: Set Value (pps) Actual Speed (pps)
250,000 250,000.00
180,000 181818.18
140,000 142,857.14
95,000 95,238.10
3,500 3,500.58
92 92.00

Settings between 1 and 91 pps
23,437.5

Actual speed (pps) =
INT(23,437.5/set value)

Pulse output (actual speed)

25,4575 e UL
—_— Divider —_—

A 23,437.5 Hz source clock is divided by the integral divider ratio.

Example Values:

92

Set Value (pps)

Actual Speed (pps)

91

91.20

60

60.10
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Speed Unit Multiplier Word Bit Function

X-axis | Y-axis

m+97 m+197 |00 Not used DM word
01 Un!t for speed #1 gwi;rg‘(l):(())/m+103(Y)
02 Unit for speed #2
03 Unit for speed #3 0 x 1 pps
04 Unit for speed #4 1 x 10 pps
05 Unit for speed #5
06 Unit for speed #6
07 Unit for speed #7 | DM word
08 Unit for speed #8 g:g‘(‘):?/mHOS(Y)
09 Unit for speed #9
10 Unit for speed #10 0 X1 pps
11 Unit for speed #11 1 x 100 pps
12 Unit for speed #12
13 Unit for speed #13
14 Unit for speed #14
15 Unit for speed #15

15-12 11-08 07-04  03-01

M+97

follows. Bit 00 is not used.
* Bit 00 is not used

o

|
* Bit 15 is assigned to speed no.15

* Bit 01 is assigned to speed no.1
* Bit 02 is assigned to speed no.2
« Bit 03 is assigned to speed no.3

Each bit sets the corresponding speed as
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Acceleration/Deceleration

Acceleration:

X: M word m+98

Y: DM word m+198
Deceleration:

X: DM word m+99
Y: DM word m+199

)
x101: x109)  Acceleration: 2-2000 (BCD)

15 = > 00
' '

m+98 x10%: x102:

m+99 | %103, x102,
' '

1 '
x10 X x100 Deceleration: 2-2000 (BCD)

Indicates the speed change
per millisecond (pps: pulse/second).

Trapezoidal
Acceleration/Deceleration

94

Aninternal calculation process is used to create a trapezoidal figure from speed,
acceleration, and deceleration settings.

Speed l

* Time

When accelerating or decelerating between two speeds, the speed is varied
every unittime in a stepwise fashion. To achieve this, acceleration and decelera-
tion tables are created internally when the Unit is first operated or when TRANS-
FER DATA is used to alter data.
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4-2 Unit Table Creation

The internal processing of the Position Control Unit is as follows during table cre-

ation.
1,2 3. 1. The speed difference, AV, is obtained to express the range of speed set-
tings.
AV = MAX - MIN
where,

MAX: Twice the maximum set value (not to exceed 250,000).
MIN:  Speed indicated by initial speed number.

2. The number of division steps, L, is determined such that the unit time for
each step is 4 ms. The maximum number of steps is 250.

L= (AV/R)
T4
where,
R: Acceleration or deceleration data, whichever greater.

AV/R: Acceleration (or deceleration) time between MAX and MIN
3. Next, the speed difference (Av) for each step is obtained.

Av = (AV/L)
4. The divider ratios for all steps are calculated and set in a table.

Target (step) speed Division ratio
Ste
1 Min
MIN + Av
MIN + 2 x Av
L MAX

The dividing ratio is an integer value explained on the preceding page.

95
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5. Example:
Start speed 0 (pps)
Maximum value of speed data Nos. 1 to 15 20,000 (pps)
Acceleration 100 (pps/1ms)
Deceleration 100 (pps/1ms)

AV = 20000 X 2 = 40000

L = (AV/R) = (40000/100) = 100
4 4

Av = 40000/100 = 400

v (Speed)

pps # <dms

40000 A

39600

39200 400 R =400=100
38800 ' S 4

20400 - - = = = = = = = - - 4
20000f - - -------
19600f = = - - - -~
19200 =~~~ ° "7~
;

1600 F - - -~
1200 |- - -
800 |~ :
400 [ '

v '

'

= 1t (Time)

00 ms

oo-------------
se
WN
[SFN

4 3
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IR Area Allocation Section 5-1

Section Overview This section presents the IR Area allocation and data formats. It also provides
some execution examples to illustrate how the Position Control Unit is used in

different configurations.

5-1 IR Area Allocation
Here n represents the first IR word allocated to the Unit and equals 100 plus 10
times the unit number. These tables list the X axis allocations. The Y axis alloca-
tions are analogous, but are offset 5 words from the X axis locations. For exam-
ple, bit 00 of word n is the START command bit for the X axis, while bit 00 of word
n+5 is the START command bit for the Y axis.
Word n n+1 n+2 n+3 n+4
Bit 00 START Initial Speed Beginning PC data area
PRI TP : positioning coefficients (05 | word no. (for (for
01 Xﬁ:fb'gr't'a' positioning action | 2 ttion no. to 00) TRANSFER | TRANSFER
00-52 (BCD) Deviati DATA) DATA) 0-4
02 ORIGIN SEARCH eviation (BCD)
counter reset
03 ORIGIN RETURN (06)
04 RELEASE PROHIBIT Origin
05 READ ERROR adjustment
06 CHANGE SPEED (07)
07 Valid speed coefficient CHANGE
SPEED
COEFFICIENT
08 RESET ORIGIN TEACH Beginning Number of
TEACH positioning transfer no. transfers (for
09 c action no. 00-58 (BCD) TRANSFER
10 TRANSFER DATA 00-52 (BCD) DATA) 01-59
11 HIGH-SPEED JOG (BCD)
12 JOG direction
13 LOW SPEED JOG
14 INCH
15 STOP Buffer transfer | TRANSFER
DATA type
98
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Continued
Word n+10 n+11 n+12 n+13 n+14
Bit 00 Positioning completed flag Error code Positioning Present Direction digit
1 Bank I fl action no. position
0 ank completed flag 00-52 (BCD) | (rightmost 4 Preﬁ.e”t
02 At-origin flag digits) posiion
(leftmost 3
03 Alarm flag digits)
04 Emergency stop flag
05 Error flag
06 Zone 0 flag
07 Zone 1 flag Positioning
completed
signal
08 Zone 2 flag Output code
09 Teaching completed flag 0-F
10 Transfer completed flag
11 No-origin flag
12 Busy flag Emergency
stop signal
13 CW limit flag External
interrupt signal
14 CCW limit flag Origin signal
15 STOP flag Origin
proximity
signal

929
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5-2 IR Area Data Format

Data is allocated either by bit or by word, though it is often input and output by
decimal digit, i.e., four bits (BCD). Position data is held in two adjacent words,

generally with a direction digit, in the following format.

highest word lowest word
/
direction | 106 | 105 | 104 | 103 | 102 | 10" | 100

0 CW
ccw

Note that the rightmost word is always the lowest word. If the two words were
n+8 and n+9, for example, the rightmost word would be n+8 and the leftmost
would be n+9. Furthermore, the rightmost digit in each word begins in the lowest
bits. Thus, the digits x104 and x10° above would be held in bits 00 through 03 of
their respective words. The direction digit also provides other information when

required.

100
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IR Allocation X-axis Output

Word Bit Function ( _4* : leading edge; Ty _ : trailing edge)
Outputs (n = | 00 START: At the leading edge (_4%) of this bit, the Position Control Unit references bits 01
lgg r)::)(; X and 07 of word n+1 and begins positioning.
01 Valid initial positioning no.: When set to 1, the initial positioning no. set in bits 07 to 00 of
n word n+1 is valid. When set to 0, the initial positioning no. set in bits 07 to 00 of DM word
m is valid.
02 ORIGIN SEARCH: (J_) Searches for origin proximity signals and origin signals, and
determines the origin.
03 ORIGIN RETURN: (_4 ) Returns to the origin (as long as the origin has already been
determined).
04 RELEASE PROHIBIT: (_4)
05 READ ERROR: ( _4 )
06 CHANGE SPEED: ( _4) if DIP switch pin no. 2 is ON. If pin no. 2 is OFF, then this bit
executes CHANGE SPEED when set to 1 and STOP when set to 0.
07 Valid speed coefficient: When set to 1, the speed coefficient set in bits 05 to 00 of word
n+2 is valid. When set to 0, the speed coefficient of the target speed is set at 1.0.
08 RESET ORIGIN: (_4)
09 TEACH: ( J_) References bits 15 to 08 of word n+1 and registers the present position.
10 TRANSFER DATA: ( f) References words n+2 to n+4 and begins the transfer of data.
11 HIGH-SPEED JOG: (0: stops, 1: operates) in the direction indicated by bit 12 of word n.
12 INCH/JOG direction: (0: CW, 1: CCW)
13 LOW-SPEED JOG: (0: stops, 1: operates) in the direction indicated by bit 12 of word n.
14 INCH: ( _4%) Outputs one pulse.
15 STOP: ( _f_) The Positioning cannot be restarted while this bit is set to 1.
n+1 00 to 06 Initial positioning action number: 00 to 52 (BCD)
07 Target speed/coefficient change
08to 14 TEACH positioning action number: 00 to 52 (BCD)
15 BUFFER TRANSFER: ( J_ )
n+2 00 to 05 Speed coefficient: 00 to 20 (BCD) in units of x 0.1
Speed numbers for CHANGE SPEED: 00 to 15 (00: current number + 1)
06 Deviation counter reset output (A6-B6) forced ON/OFF bit (1: ON)
07 Origin adjustment command output (A7-B7) forced ON/OFF bit (1: ON)
08to 14 Beginning transfer number: 00 to 58 (BCD)
15 When set to 1, presets the present position during DATA TRANSFER.
n+3 00to 15 Beginning word number for DATA TRANSFER (4 digits BCD)
n+4 00 to 07 DATA TRANSFER relay area 0-4 (BCD) (00: DM, 01: I/O, 02: LR, 03: HR, 04: AR)
081to 15 Quantity of data transmitted 01-59 (BCD)
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IR Area Data Format

Section 5-2

IR Allocation X-axis Input

Word Bit Function ( _4* : leading edge; Ty _ : trailing edge)

Inputs (n = 00 Positioning completed flag: ( _4* : completed, v __ : starting)

100xunit o5 Bank completed flag: ( _4* : bank completed, v _: starting)

no. : : ’ :

n+10 02 At-origin flag: (1: stopped at origin)
03 Alarm flag: (1: alarm)
04 Emergency stop flag: J_:Emergency stop, 1pulse output enabled word n+5 of bit 4
05 Error flag: (1: error)
06 Zone 0 flag: (0: outside zone 0, 1: inside zone 0)
07 Zone 1 flag: (0: outside zone 1, 1: inside zone 1)
08 Zone 2 flag: (0: outside zone 2, 1: inside zone 2)
09 Teaching completed flag: ( J_: completed, 1: starting)
10 Transfer BUFFER TRANSFER also completed flag: ( J_ : completed, 1 : starting)
11 No-origin flag: (1: no origin)
12 Busy flag: (1: busy) during transfer or pulse output
13 CW limit flag: (1: CW limit signal has been detected.) For external input
14 CCW limit flag: (1: CCW limit signal has been detected.) monitoring
15 STOP flag: ( J_ : STOP executed, 1: operation begins)

n+11 00to 15 Error code: 4 digits (BCD)

n+12 00 to 06 Positioning action number: 00 to 52 (BCD)
07 Positioning completed flag: (1: positioning completed) For external input

monitoring

08 to 11 Output code: 0 to F (hexadecimal)
12 Emergency stop signal: (1: Emergency stop signal is being input.) For external input
13 External interrupt signal: (1: External interrupt signal is being input.) | monitoring
14 Origin signal: (1: Origin signal is being input.)
15 Origin proximity signal: (1: Origin proximity signal is being input.)

n+13 00to 15 N

x108 ! x102' x10' ! x100
n+14 00to 15 Code Y
0|Ccw x108 ' x105' x104
1 |CCW ! !
102
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IR Area Data Format

Section 5-2

IR Allocation Y-axis Output

Word Bit Function ( _4* : leading edge; Ty _ : trailing edge)
Outputs (n = | 00 START: At the leading edge ( _4%) of this bit, the Position Control Unit references bits 01
100 x10 x and 07 of word n+1 and begins positioning.
unit no.) 01 Valid initial positioning no.: When set to 1, the initial positioning no. set in bits 07 to 00 of
n+5 word n+6 is valid. When set to 0, the initial positioning no. set in bits 07 to 00 of DM word
m is valid.
02 ORIGIN SEARCH: ( J_) Searches for origin proximity signals and origin signals, and
determines the origin.
03 ORIGIN RETURN: ( J_) Returns to the origin (as long as the origin has already been
determined).
04 RELEASE PROHIBIT: (_4 )
05 READ ERROR: (_4& )
06 CHANGE SPEED: ( J_) if DIP switch pin no. 5 is ON. If pin no. 5 is OFF, then this bit
executes CHANGE SPEED when set to 1 and STOP when set to 0.
07 Valid speed coefficient: When set to 1, the speed coefficient set in bits 05 to 00 of word
n+7 is valid. When set to 0, the speed coefficient of the target speed is set at 1.0.
08 RESET ORIGIN: ( _4)
09 TEACH: ( _f_) References bits 15 to 08 of word n+1 and registers the present position.
10 TRANSFER DATA: ( f) References words n+2 to n+4 and begins the transfer of data.
11 HIGH-SPEED JOG: (0: stops, 1: operates) in the direction indicated by bit 12 of word n.
12 INCH/JOG direction: (0: CW, 1: CCW)
13 LOW-SPEED JOG: (0: stops, 1: operates) in the direction indicated by bit 12 of word n.
14 INCH: ( _4%) Outputs one pulse.
15 STOP: ( _4) The Positioning cannot be restarted while this bit is set to 1.
n+6 00 to 06 Initial positioning action number: 00 to 52 (BCD)
07 Target speed/coefficient change: ( f )
08to 14 TEACH positioning action number: 00 to 52 (BCD)
15 BUFFER TRANSFER: ( J_ )
n+7 00 to 05 Speed coefficient: 00 to 20 (BCD) in units of x 0.1
Speed numbers for CHANGE SPEED: 00 to 15 (00: current number + 1)
06 Deviation counter reset output (A6-B6) forced ON/OFF bit (1: ON)
07 Origin adjustment command output (A7-B7) forced ON/OFF bit (1: ON)
08to 14 Beginning transfer number: 00 to 59 (BCD)
15 When set to 1, presets the present position during DATA TRANSFER.
n+8 00to 15 Beginning word number for DATA TRANSFER (4 digits BCD)
n+9 00 to 07 DATA TRANSFER relay area 0-4 (BCD) (00: DM, 01: I/O, 02: LR, 03: HR, 04: AR)
08to 15 Quantity of data transmitted 01-59 (BCD)
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IR Allocation Y-axis Input

Word Bit Function ( _4* : leading edge; Ty _ : trailing edge)

Inputs (n = 00 Positioning completed flag: ( _4* : completed, v __ : starting)

100xunit o5 Bank completed flag: ( _4* : bank completed, v _: starting)

no. : : ’ :

n+15 02 At-origin flag: (1: stopped at origin)
03 Alarm flag: (1: alarm)
04 Emergency stop flag: J_:Emergency stop, 1pulse output enabled word n+5 of bit 4
05 Error flag: (1: error)
06 Zone 0 flag: (0: outside zone 0, 1: inside zone 0)
07 Zone 1 flag: (0: outside zone 1, 1: inside zone 1)
08 Zone 2 flag: (0: outside zone 2, 1: inside zone 2)
09 Teaching completed flag: ( J_: completed, 1: starting)
10 Transfer completed flag: ( fcompleted, W_:starting) BUFFER TRANSFER:( 1)
11 No-origin flag: (1: no origin)
12 Busy flag: (1: busy) during transfer or pulse output
13 CW limit flag: (1: CW limit signal has been detected.) For external input
14 CCW limit flag: (1: CCW limit signal has been detected.) monitoring
15 STOP flag: ( J_ : STOP executed, 1: operation begins)

n+16 00to 15 Error code: 4 digits (BCD)

n+17 00 to 06 Positioning action number: 00 to 52 (BCD)
07 Positioning completed flag: (1: positioning completed) For external input

monitoring

08 to 11 Output code: 0 to F (hexadecimal)
12 Emergency stop signal: (1: Emergency stop signal is being input.) For external input
13 External interrupt signal: (1: External interrupt signal is being input.) | monitoring
14 Origin signal: (1: Origin signal is being input.)
15 Origin proximity signal: (1: Origin proximity signal is being input.)

n+18 00to 15 N

x108 ! x102' x10' ! x100
n+19 00to 15 Code Y
0|Ccw x106: x105: x104
1 |CCW ! !
104
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IR Area Settings Section 5-3

5-3 IR Area Settings

ORIGIN SEARCH X: Bit 02 of word n
Y: Bit 02 of word n+5

In C200H PCs, IR words 100to 199 are used for Special I/O Units. When a Posi-
tion Control Unit is used, some of these are allocated as I/O refresh areas. For a
detailed explanation, refer to Section 3-2 Data Configuration and Allocation. For
a detailed list of the words and bits in the IR area, refer to Section 5-1 IR Area
Allocations.

02

n (n =100 + 10 x unit number)

ORIGIN SEARCH command bit
(ORIGIN SEARCH begins at the
rising edge of this bit.)

105
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Execution Examples

Section 5-4

5-4 Execution Examples

Mode 0

Example 1:
When Origin Proximity
Reverse is Enabled

106

The following examples illustrate the relationship between the mode number,
presence or absence of a proximity signal, presence or absence of proximity
reverse, and the execution of positioning actions. The origin and proximity sig-
nals both use N.O. inputs (bits 02 and 03 of DM word m+21 ON). An abbreviated
explanation is given for the case with N.C. inputs.

Connect the open collector signals of the sensor, etc., to the origin line driver
input (10 and 11 for X, 32 and 33 for Y) of the Position Control Unit. Origin
response time is 1.0 ms. Refer to Section 2-4 Wiring.

X: DM word m+21
Y: DM word m+121
(bit 01 ON, bit 04 ON)

As illustrated on the following page, use the origin proximity signal to ensure suf-
ficient deceleration time when using a slit disc for the origin signal.
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Stepping motor

Sensor

Origin signal«—:

1
Origin proximity
signal 0

owers [ L J1E ]

Slit disc

Pulse output

Origin (Stop) CW
CCW . -
. [
ORIGIN SI;ARCH (Start) ! The origin is sought after the origin
L proximity signal turns OFF.
Deceleration begins when the origin
. proximity signal turns ON.
' CW
CCW o - y .
X J Origin (Stop) Positioning axis
, ORIGIN SEARCH
v (Start)
-
: - ‘ CwW
CCW =— * — —
Origin (Stop) T CW limit
ORIGIN SEARCH
(Start)

107
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Example 2: X: DM word m+21

When Origin Proximity Y: DM word m+121

Reverse is Disabled ( bit 01 ON. bit 04 OFF)
This example shows one pulse of the proximity signal and one pulse of the origin
signal.

Origin proximity
signal 1 [}

0

Origin signal

—

Pulse output

: CcW
CCW { ! i
. Origin (Stop) o
ORIGIN SEARCH , 9 Positioning axis
(Start) :
CCW _ : CW=
. T Origin (Stop)
. ORIGIN SEARCH
 (Start)
! CcW
CCW ) _ -
Origin (Stop) T CW limit

ORIGIN SEARCH (Start)

108
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Example 3: X: DM word m+21
No Origin Proximity Signal Y- DM word m+121
( bit 01 OFF)

Only the origin signal is used. All positioning actions are carried out at proximity
speed (low speed).

[
Origin signal
0
'
'
Pulse output CcW
COW - i !

, Origin (Stop) o

ORIGIN SEARCH Positioning axis

(Start)

cow Ii i cw

Origin (Stop) _J ORIGIN SEARCH

v (Start)
-
I —1
CCW CVL
Origin (Stop) CW limit
ORIGIN SEARCH
(Start)

109
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Mode 1
The Origin response time is 0.1 ms. Connect the encoder’s Z-phase signal to
inputs 9 and 11 for the X axis, and to inputs 31 and 33 for Y axis. Be sure to use
the proximity signal. Also refer to the wiring information in Section 2-4.

Example 1: X: DM word m+21

When Origin Proximity Y: DM word m+121 ( bit 01 ON, bit 04 ON)

Reverse is Enabled

Origin proximity

Use the origin proximity signal to ensure sufficient deceleration time when origin
proximity reverse is needed.

\

signal 1
0
1
Origin signal
0

Pulse output

1N n . n

/—;0 Origin (Stop) cw

'

'

: i
f : Positioning axis

'

]

CCW =
ORIGIN SEARCH (Start) The origin is sought after the origin
proximity signal turns OFF.
Deceleration begins when the origin
v proximity signal turns ON.
CW
CCW = . -
! T Origin (Stop)
* ORIGIN SEARCH (Start)
-
CCw = S
- Origin (Stop) T CW limit -
ORIGIN SEARCH (Start)
Stop
Deviation
counter reset .
Time
0‘7 . 1 >
-~
App. 20 ms

110
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After positioning has stopped, a deviation counter reset signal of about 20 ms is
output.

In this mode, if deceleration has not ended when the origin proximity signal has
turned OFF, positioning is stopped by the origin signal input after deceleration
has ended. If the deceleration period is short for some reason (such as starting
inside the origin proximity area), the Position Control Unit will detect another ori-
gin signal. Therefore, be sure that the origin proximity signal period is long
enough, i.e., at least as long as the deceleration period.

Origin proximity

signal 1 ﬂ
0

Origin signal
0 .

' '
' '
' '
f '
i '
] '

Pulse output ! ; Positioning axis

CCW = >

| cw
ORIGIN SEARCH (Start)

L Ideal position for origin proximity
signal to turn OFF

Positioning axis

CCW =

-

Origin (Stop) cwW

R A

ORIGIN SEARCH (Start)

Pulse output
"

. .t Vi Positioning axis
CCW = -
TD Cw

!

A general method for calculating the number of pulses within the deceleration
interval is presented below.

Deceleration time TD = VH - VL /1000 x R,
where R: deceleration data (pps/1 ms);

Number of pulses PD for deceleration period = (VH + VL) x TD /2
= VH? - VL2 /2000 x R.

If VH = 20000 pps, VL = 1000 pps, and R = 1000 pps/ms,
then PD = 200002 - 10002 /2000 x 100 = 1995.
Therefore, approximately 2,000 pulses are required for deceleration.

111
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Example 2: o X: DM word m+21
When Origin Proximity Y: DM word m+121 ( bit 01 ON, bit 04 OFF)

Reverse is Disabled . - - . T
In this example, origin proximity reverse is not used. Positioning stops when the
first origin signal is input after deceleration has ended.

Origin proximity

signal 1
0
1 :

Origin signal |_| |_| X |_| |_| |_|
0

Pulse output o .
Positioning axis

CCW = -
) Origin (Stop) CW
ORIGIN SEARCH (Start)

(The origin is sought after deceleration has ended.)

Be aware that when there is an origin signal during deceleration, the stop
position depends on the length of the deceleration interval.

Origin proximity
signal 1 )

owere ! [ QLT

Pulse output

Positioning axis

stop CW

CCW = )
start

R

CCW = >
}  stop cw
start

112
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In this example diagram, deceleration from ORIGIN SEARCH high speed to
proximity speed (low speed) is completed in the period between the origin prox-
imity signal and the first origin signal.

Origin proximity

signal 1 i
0
Origin signal

; 1

Pulse output

CCW =

VH

Positioning axis CW

Pp:
VH :
VL :
R:

Number of pulses for deceleration period (p)
ORIGIN SEARCH high speed (pps)
Proximity speed (pps)

Deceleration data (pps/ms)

PD = [(VH + VL) x (VH - VL/1000 x R)]/2 = (VH2 - VL.2/2000 x R)

Set the values of VH and R, using this expression, so that the value of PD falls
within the range shown in the above figure.

113
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Mode 2
This mode is similar to Mode 1, but the servomotor driver positioning completed
signal is also used. For the connection of this signal, refer to 2-4 Wiring.

The busy flag turns OFF when the positioning completed signal has been input.

Keep the dwell time set to 0, for however long the dwell time is set, the busy flag
takes that much longer to turn OFF.

Pulse output

Time
Stop
The “ON” condition is written as 1 for this
signal level.
Positioning 1
completed
signal 0 '
'
'
'
:
1 :
Busy flag '
0 .
-
' '
Dwell time
114
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Execution Examples

Section 5-4

Mode 3

Example 1:
When Origin Proximity
Reverse is Enabled

Origin proximity
signal

Mode 3 makes use of the origin adjustment functions of OMRON Servomotor
Drivers R88D-EP and R88D-SR. The servomotor’s positioning completed sig-
nal (INP) is used as the origin search completion signal. Do not use an origin,
Z-phase, or deviation counter reset signal.

X: DM word m+21
Y: DM word m+121

( bit 01 ON, bit 04 ON)

Origin
adjustment

command

Positioning
completed

o

T

signal

Pulse output

Time‘

Busy flag

1

ORIGIN SEARCH (Start)

Origin (Stop)

115
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Section 5-4

Origin adjustment command

Z-phase signal

Positioning completed signal

116

When the servomotor driver receives the origin adjustment command (H.RET)
from the Position Control Unit, the deviation counter of the servomotor driver is
internally reset by the Z-phase signal (which is output by the encoder) and the
servomotor driver stops.

Servomotor Driver Processing:

1

, < Servomotor driver stops here.

The point at which positioning stops is the same as in modes 1 and 2. There are
some differences in operation depending on the starting position for ORIGIN
SEARCH. For details, refer to the examples under Mode 1.

Refer also to the examples under Mode 1 for certain precautions concerning the
length of the origin proximity signal. In mode 3, if deceleration has not ended by
the time the origin proximity signal has turned OFF, the origin adjustment signal
is output when deceleration ends.
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Section 5-4

Example 2:
When Origin Proximity
Reverse is Disabled

X: DM word m+21
Y: DM word m+121
( bit 01 ON, bit 04 OFF)

In this example, origin proximity reverse is not used. The origin adjustment com-
mand is output after deceleration has ended.

Time

) >
Start Stop

Origin

proximity 0

signal

Origin 1

adjustment

signal 0

Positioning 1

completed

signal 0

Pulse output

Busy flag 1
0

If the Z-phase signal is input from the encoder during deceleration, the point at
which positioning is stopped differs depending on the length of the deceleration
period.

For details on calculating the number of pulses during deceleration, refer to
Mode 1, Example 2: When Origin Proximity Reverse is Disabled.

117

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



Execution Examples Section 5-4

1
Origin proximity
signal

0
1 Z

Z-phase signal '
0 '

Pulse output
(Long deceleration)

Stop

Time

Origin adjustment 1
command

Pulse output A Stop
(Short deceleration) ! Time

Origin adjustment 1
command

118
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ORIGIN SEARCH Completion Examples Section 5-5

5-5 ORIGIN SEARCH Completion Examples

Completion Patterns With X: DM word m+23
an Origin Proximity Signal Y: DM word m+123
(bit 01 ON)
The following two example diagrams both illustrate completion of ORIGIN
SEARCH when an origin proximity signal is present. There is an origin com-
pensation value set in the second example, but not in the first.

Example 1: Without Origin Compensation
1

Origin proximity signal

0

Origin signal

Deceleration : P g
roximity spee
Pulse output Highlspeed I [ , ximity sp

Time

[IN Refresh Data Area flag]

'
'
1 '
At-origin flag X
word n+10, bit 02 0 : T
'
. 1 o,
No-origin flag ,
word n+10, bit 11 0 !
o
1 .
Busy flag
word n+10, bit 12 0
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ORIGIN SEARCH Completion Examples

Section 5-5

Example 2: With Origin Compensation

1
Origin signal
0

Pulse output

IN Refresh Data Area flag

Proximity speed—l :

Time

\]

: DIFU(13) SOOOI

@ START

DIFU(13) 3001

At-origin flag 1
word n+10, bit 02 0
;
- 1 !
No-origin flag
word n+10, bit 11 0
Busy flag 1
word n+10, bit 12 0
Program Example
Start switch
i
Busy flag
03000 11012
| 1 )4
_|| Al
No origin Busy flag
Stop switch 11011 11012
(P4 (P4 (P4
Al Al P4
Start completed
i
11000
03001 11012
| 1 )4
_|| Al

120

: END(01) I

@ ORIGIN SEARCH

10003 } ORIGIN RETURN
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ORIGIN SEARCH Completion Examples Section 5-5

Completion Patterns X: DM word m+21
Without an Origin Proximity y: DM word m+121
Signal (bit 01 OFF)

The following two example diagrams both illustrate completion of ORIGIN
SEARCH when no origin proximity signal is present. There is an origin com-
pensation value set in the second example, but not in the first.

Example 1: Without Origin Compensation
1

Origin signal
0

Proximity speed— !

Pulse output
Time

Y

IN Refresh Data Area flag

At-origin flag
word n+10, bit 02 0

No-origin flag
word n+10, bit 11 0

Busy flag
word n+10, bit 12 0

121
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Start/Stop

Section 5-6

5-6 Start/Stop

In C200H PCs, IR words 100 to 199 are used for Special /0O Units. When a Posi-
tion Control Unitis used, some of these words are allocated as I/O refresh areas.
For a detailed explanation, refer to Section 3-2 Data Configuration and Alloca-
tion.

0100

START

Valid initial positioning action number

Valid speed coefficient

STOP

START

START Activation Time

START Command

Pulse output

X: Bit 00 of word n
Y: Bit 00 of word n+5

When bit 00 turns ON, the settings in bits 01 and 07 are referenced and position-
ing begun. For interpolation moves use bit 00 of word n only; bit 00 of word n+5
(Y axis start) is not valid.

The time required between START command bit recognition and the beginning
of pulse output depends on the combinations of position data to be executed.

Juutuiuuy

Time
Pattern START activation time
Starting the Y axis alone while | Starting the Y axis alone while | Interpolation
the X axis is stopped the X axis is moving startup
Starting the X axis alone while | Starting the X axis alone while
the Y axis is stopped the Y axis is moving
Pattern O 18to 21 ms 18to 21 ms 27 to 29 ms
Pattern 1 (no. of data = 2) 18to 21 ms 18to 21 ms 27 t0 29 ms
Pattern 1 18to 21 ms 18to 21 ms 27 to 29 ms
(no. of data = max.)
Pattern 2 18to 21 ms 18to 21 ms 27 to 30 ms
(no. of continuous data = 2)
Pattern 2 38to 41 ms 41 to 44 ms 80 to 83 ms
(no. of continuous data = max.)
Pattern 3 181021 ms 181021 ms 27t029 ms
Pattern 4 181021 ms 181021 ms
Pattern 5 1810 21 ms 181021 ms

Note Maximum number of data items = 53

External Interrupt
Response Time

122

Thetime required between CHANGE SPEED or STOP command bit recognition
and the beginning of execution is at least 4 ms.
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Section 5-6

Valid Initial Positioning
Action Number

Valid Speed Coefficient

Deceleration/Stop
Command (STOP)

Initial Positioning Action
Number

Speed Coefficient

X: Bit 01 of word n
Y: Bit 01 of word n+5

1 Bits 07-00 of word n+1 valid
0 Bits 07-00 of DM word m valid

Set this bit to 1 when you have designated the initial positioning number in the
I/O refresh areas. After the initial position is set with bits 07 to 00 of word n+1, set
the START command bit. These values are set within the same scan.

Set to zero for the first START after the power is turned on, operation after bank
end, and operation after positioning action number 19 (or 52 if using an
expanded DM area).

X: Bit 07 of word n
Y: Bit 07 of word n+5

Used when the target speed of the positioning action is to be multiplied by a coef-
ficient. Set the speed coefficient in bits 07 to 00 of word n+2, and then the START
command bit within the same scan. This bit can function simultaneously with bit
01 above. When this bit is ZERO, the target speed during START becomes 1.0.
For an example of valid speed coefficient operation, refer to Section 6-9
CHANGE SPEED COEFFICIENT.

X Bit 15 of word n

Y: Bit 15 of word n+5

This bit turns ON when STOP is executed during pulse output. Declaration
begins at the deceleration setting of DM word m+99., and eventually stops when
a speed of zero is reached. Pulse output cannot be executed as long as this bit
remains ON. Refer to Section 6-7 STOP for a more detailed explanation and
several examples of STOP execution.

When the START command bit (bit 00 of word n) turns ON, START is executed
with the positioning action number specified here if bit 01 of word n is ONE.

X: Bits 06-00 of word n+1
Y: Bits 06-00 of word n+6

06 «— 00

n+1 x101| x100

B

X: Bits 05-00 of word of word n+2
X: Bits 05-00 of word of word n+7

Set to an integer between 00 and 52.

05<«—» 00

n+2 x101 x100

-

This setting represents units of (0.1). A setting of 15, for example, represents a
value of (1.5).

This coefficient is valid if bit 07 of word n is ONE when the START command bit
(bit 00 of word n) turns ON. It is valid only during START and cannot be changed
during operation.

Set to an integer between 00 and 20.

123
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Deviation Counter Reset
Output Signal

Origin Adjustment Output
Signal

124

The speed coefficient represents a coefficient of the target speed. If its value is
set at 00, the speed will be taken at face value and a coefficient of 1.0 will be
applied. If the value is set between 01 and 20, the set value will be multiplied by
0.1 to determine the coefficient. The speed coefficient can thus be set in incre-
ments from 0.1 to 2.0.

If the speed resulting from the coefficient exceeds 250 kpps or falls below
1 kpps, the speed will be set at 250 kpps or 1 kpps, respectively. The target
speed coefficient is taken in when started or when the target speed coefficient
changeflag, bit 07 of word n+1 for the X axis and n+6 for the Y axis, is turned ON.
When the target speed changes during operation, set bit 07 of word n+1 to ON
after changing the target speed. The target speed coefficient has no effect on
accelerations and decelerations.

Speed
b

Acceleration

\ Target speed (coefficient
/ not used or set at 1.0)
Coefficient: of 0.5
/ » lime

X: Bit 06 of word n+2

Y: Bit 06 of word n+7

Bit 06 is only valid during STOP. The deviation counter reset output (A6, B6) is
ON if this bit is set to 1, and OFF if it is set to 0.

X: Bit 07 word n+2
Y: Bit 07 word n+7

Bit 07 is only valid during STOP or manual operation (JOG or INCH). Origin
adjustment output is ON if this bit is set to ONE, and OFF if it is set to ZERO.

Coefficient: of 1.5
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IR Area Settings Section 6-1

Section Overview There are three manual feeding commands: HIGH-SPEED JOG, LOW-SPEED
JOG and INCH. Acceleration and deceleration are possible with HIGH-SPEED
JOG, but not with LOW-SPEED JOG. INCH operates one pulse at a time. The
following explanations are made with respect to the X-axis, but the case of the
Y-axis is the same.

6-1 IR Area Settings

In C200H PCs, IR words 100 to 199 are used for Special I/O Units. When a Posi-
tion Control Unit is used, they are allocated as I/O refresh areas. For a detailed
explanation, refer to Section 3-2 Data Configuration and Allocation. For a
detailed table of words and bits in the IR area, refer to Section 5-1 IR Area Alloca-

tions.
14131211
n (n =100 + 10 x Unit number)
~—
Bit Designation 1 0
11 HIGH-SPEED JOG operate stop
12 JOG/INCH direction CCW CW

13 | LOW-SPEED JOG operate | stop

INCH begins on the

14 INCH rising edge of this bit.
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HIGH-SPEED JOG

Section 6-2

6-2 HIGH-SPEED JOG

The LOW-SPEED JOG command (word n, bit 11) causes the Unit to manually
feed at the designated speed (effective on signal’s rising edge). Feeding starts
when the command bit is set and continues until it is reset.

HIGH-SPEED JOG

word n, bit 11
0
' '
' '
'
. HIGH-SPEED JOG speed
: Deceleration
'+ /— Acceleration .
Initial speed — 4 — Initial speed .
Pulse output Tlme
Initial position (start) End position (stop)
Z Z
1 ) )
Busy flag
word n+10, bit 12 0
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LOW-SPEED JOG Section 6-3

6-3 LOW-SPEED JOG

The LOW-SPEED JOG command (bit 13 of word n) causes the Unit to manually
feed at the designated speed (effective on signal’s rising edge). Feeding starts
when the command bit is set and continues until it is reset.

LOW-SPEED JOG 1
word n, bit 13

LOW-SPEED JOG speed

Pulse output

Time

Initial pc;sition (start) End positibn (stop)
' '

Busy flag 1 : A
word n+10, bit 12
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INCH Section 6-4

6-4 INCH
The INCH command (bit 14 of word n) causes the Unit to manually inch one
pulse at a time (effective on signal’s rising edge). One pulse will be feed each
time this bit is set.
INCH 1
word n, bit 14
0
:
: 1 pulse (2 ms)
|
Pulse output : |_| Time
T a— >
->:—:<- 5 ms Approx.
1
Busy flag
word n+10, bit 12 0

ON for 1 scan

The busy flag turns ON for only one scan when the scan time is 12 ms or more.
When the scan time is less than 12 ms, it may turn ON for two scans.
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RESET ORIGIN Section6-5

6-5 RESET ORIGIN

The RESET ORIGIN command bit, bit 08 of word n, is set to redefine the present
position as the origin (effective on signal’s rising edge). Although the following
example uses the X axis, the case of the Y axis is essentially the same.

Execution Example

RESET ORIGIN
word n, bit 08 0
:
1 [
At-origin flag X
word n+10, bit 02 0 SE——
. 1 u
No-origin flag _—
word n+10, bit 11 !
0 :
' ]
1 ]
] )
1
Busy flag
word n+10, bit 12 0
Busy for 1 scan time
Present position o
word 413 and n+14 >< Present position changed to 0

See Example 9-2 Programming Examples for more information on using
RESET ORIGIN.
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External Interrupt Commands Section 6-6

6-6 External Interrupt Commands

Positioning can be stopped and speeds can be changed by either the bits setin
the IR area or by external interrupt signal input. Specify the target speeds to be
used for CHANGE SPEED with the speed numbers set in bits 05 to 00 of IR word
n+2. If those bits are setto ZERO, the next speed number after the one currently
being executed will be taken as the target speed.

When executing CHANGE SPEED with an external input, designate the speed
number from IR word n+2 at least one scan time in advance or it will not be in
time. Otherwise, when designating the speed number, use an IR area work bit.
(See IR Area Settings below).

STOP (command executed)

Target speed #1 —

Acceleration —

Tirpe

Target speed #1 —

Acceleration —

START End position (positioning stops)

Target speed #3
CHANGE SPEED (command executed)

— Acceleration

/

Deceleration

|
Target speed #2

m+22

Time
START
15-12 m+82 Speed #1
m+83 Speed #2
| Target speed of - l
positioning action
#0
Speed #n
m+96 Speed #15
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External Interrupt Commands Section 6-6

Connection for External
Interrupt Signal

External input pin no.

22/34

The signal’s rising edge is acknowledged as the input signal.

DC power supply

24V

6(X)/28(Y)

S—F oV

1

External interrupt

signal 0

DIP Switch Settings

Interrupt signal received

External interrupt signal response

When pin 2 is OFF, the content of bit 06 of word n determines the re-
sponse to external interrupts as follows.

If bit 6 of word n is 0, then STOP is executed in response to external
interrupts.

If bit 6 of word n is 1, then CHANGE SPEED is executed in response to
external interrupts.

When pin 2 is ON, the setting of pin 3 determines the response to exter-
nal interrupts.

Also, CHANGE SPEED is executed when bit 06 of word n turns ON.

External interrupt signal response

STOP is executed in response to external interrupts.

ON < | Pin2
2l |3—
S| 3—
OFF
ON
L | Pin2
OFF
ON

132

CHANGE SPEED is executed in response to external interrupts.

There are thus two ways to execute STOP: through an external interrupt or
through the command bit, bit 15 of word n. Both of these methods are available
atthe same time if bit 06 of word n is ZERO and pin 2 is OFF, or if pin 2 is ON and
pin 3 is OFF.

There are also two ways to execute CHANGE SPEED: through an external inter-
rupt, or if pin 2is ON, directly with bit 06 of word n as the command bit. Execution
through an external interrupt is available if bit 06 of word n is ONE and pin 3 is
OFF, orif pins 2 and 3 are both ON. In the latter case, execution through the com-
mand bit and external interrupt are both available.
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External Interrupt Commands Section 6-6

IR Area Settings

Note that START cannot be executed as long as STOP (either from bit 15 of word
n or from an external interrupt signal) is in effect.

In addition to bits 15 and 06 of word n (described under DIP Switch Settings
above), set bits 05 to 00 of word n+2. If these bits are set to ZERO, the next
speed number after the one currently being executed will be taken as the target
speed for CHANGE SPEED. Ifthey are set to from 01 to 15, then that will specify
the speed number to be taken as the target speed.

When executing CHANGE SPEED with an external interrupt signal, the data
from this area must be written in at least one scan time before the interrupt sig-
nal. When executing CHANGE SPEED with a work bit (bit 06 of word n), it can be
written simultaneously with the rising edge of the work bit.

15 06
n (n =100 + 10 x Unit number)
The function of this bit depends on whether pin 2 is ON or OFF.
¢ External interrupt signal selection (when pin 2 is OFF)
0 STOP is executed
1 CHANGE SPEED is executed
* CHANGE SPEED command bit (when pin 2 is ON)
CHANGE SPEED is executed when this bit turns ON.
STOP command bit
STOP is executed when this bit turns ON.
05-00
n+2

Target speed number

Sets the next speed # (in ascending order)

00 as the target speed.

01-15 |  Sets the corresponding speed # as the target speed.

When an external interrupt signal functions as the CHANGE SPEED command
signal, this area cannot be written to more than 1 scan prior to signal input. When
the IR area (bit 06 of word of word n) functions as the CHANGE SPEED com-
mand bit, setting this bit and writing to word n+2 are done simultaneously.
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SToP

Section 6-7

6-7 STOP

STOP Executed During
START

15

STOP can be executed during pulse output for START, ORIGIN SEARCH, ORI-
GIN RETURN, HIGH-SPEED JOG, and LOW-SPEED JOG to decelerate to a
stop (effective on signal’s rising edge). Note, however, that the next START can-
not be executed as long as STOP (either from bit 15 of word n or from an external
interrupt signal) is in effect.

When the STOP command bit is set during execution of a positioning action
under START, the positioning completed flag is not turned ON, and the position-
ing action number not changed. When START is next executed, the target posi-
tion and speed of that action will be used, as long as the target position has not
been exceeded. The busy flag, however, turns OFF, allowing manual operations
to be used up to the next START.

Consider, for example, execution using the following DM words and data.

» 00

A

m+22 5

2 |[e«— Completion code: continuous

[}
m+23 | Target speed #5

— Positioning action #0
Target position

m+24

m+25 8

0 |e— Completion code: single

¥
m+26 | Target speed #8

~ Positioning action #1

m+27

Target position
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STOP Section 6-7

Example 1 The first example illustrates what happens when STOP is not executed.
START 1
word n, bit 00
0

— Target speed #5

— Target speed #8
#1 \ Time

N\ N
Stop (at target position
for action #1)

'
START |
Target position for action #0

Positioning completed flag 1
word n+10, bit 00
0
' '
' '
1 a1
Busy flag
word n+10, bit 12 0
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STOP Section 6-7

Example 2 This example shows STOP execution when the target position is not exceeded
and the target position is designated from the origin (i.e., is not an increment).
When START is next executed, the data of the positioning action at the time of
STOP is taken as the target position.

START 1
word n, bit 00 0
' '
: :
STOP 1 ' !
word n, bit 15 : :
(or external interrupt) 0 : ) \
: ) : Stops at target position
Target speed . for action #1.
' '
: :
' '
' '
' '
Pulse output ' '
! y Time
' ' ' I ; o
[ ' [ . '
! ' ' Target position .
X ! ' for action #0 !
Positioning completed flag ' ) ' ,
word n+10, bit 00 ' : [
' '
0 I : I
: ; : t
' ' ]
Busy flag 1 ) -
word n+10, bit 12 '
0 '
' ' :
' ' '
' ' '
STOP executed flag 1 X X
word n+10, bit 15 0 ' !
'
'
Positioning action number 0 1 5
word n+12, bits 06-00
Output code >< ><
word n+12, bits 11-08
Output code of I Output code of
action #0 action #1

When the STOP executed flag for either the X or Y axis turns ON, the Unit stops
interpolation. Restart using the X-axis START command.
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STOP Section 6-7

Example 3 This example shows execution when a target position designated from the origin
(i.e., notanincrement) is exceeded during deceleration of STOP, which can hap-
pen if STOP is executed at the end of a continuous positioning action. If START
is executed again before this situation is corrected, the feeding direction for the
action will be wrong, and an error (code 5020) will be generated because the
action cannot begin. The Unit can be restarted after manually feeding (with JOG)
back to the other side of the target position for action #0.

START 1
word n, bit 00
0
)
)
1 '
STOP !
word n, bit 15 0 !

(or external interrupt)

— Target speed #5

#0

Pulse output !

+ Target position for
1 action #0 is passed.

Time

Positioning completed flag 1 —
word n+10, bit 00
0
' '
' '
Error flag 1 X X
word n+10, bit 05 ) \
O ' '
Z Z
Busy flag 1
word n+10, bit 12
0 —— ' g
' '
STOP executed flag 1 :
word n+10, bit 15 0 X

Error code

word n+11 >< 5020

Positioning action number
word n+12, bits 06-00 0

This error is also generated if the target position for action #0 is exceeded by
manual operations before START is executed following STOP. With interpola-
tion, use JOG to return to the target position on both the X and Y axes.
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STOP Section 6-7

Example 4 When the target position is expressed as an increment, the positioning action
will be started over automatically from the position reached after STOP was
executed.

START 1
word n, bit 00

0
STOP 1
word n, bit 15

0

#0
Pulse output
Time
' ' ' o
: v : :
: ' ' : '
Positioning completed flag T X : ' : —
word n+10, bit 00 ' ' ! '
f ] ' ]
0 . : ' X
! ' ' ' '
: ] [ ' u:
1 ] ' "
'
Busy flag ' :
word n+10, bit 12 ! !
0 ' | —
L - |
' '
' ' ]
'
STOP executed flag 1 ' X :
word n+10, bit 15 ! ' '
0 * i N
1 '
1 '
Positioning action number 0 1 2
word n+12, bits 06-00
Output code
word n+12, bits 11-08
Output code of I Output code of
action #0 action #1

For interpolation, the operation is the same as above, even if the target position
is expressed as relative positions on both axes.
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STOP Section 6-7

Cautions for Using During interpolation, STOP is executed when the STOP executed flag of either
STOP during the X or Y axis turns ON (X: bit 15 of word n+10; Y: bit 15 of word n+15). Restart
Interpolation viathe X axis START command bit (bit 00 of word n). If restarting is executed via

the Y axis START command bit (bit 00 of word n=5), positioning action is carried
out for only the Y axis. Restarting uses the data in the same way as restarting a
single axis.

Be aware that a restart when one axis is in an absolute position and the otherisin
an incremental (relative) position begins execution with the axes in those states
(one axis absolute, the other incremental).

X Axis: Relative Position
Y Axis: Absolute Position

Y axis &

Target position
(Interpolation start)

STOP /

— START end

. / .
Interpolation | +——2 X axis

start

X Axis: Absolute Position
Y Axis: Absolute Position

Target position

Yaxis 4 ~ (Interpolation start)
START end
~
\ Restart
STOP
— > .
Interpolation X axis

start
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STOP Section 6-7

X Axis: Relative Position
Y Axis: Relative Position

Y axis A
------------------ — START end
T Target position X
b (Interpolation start) '
‘ >~ Restart X
= & L -
Interpolation — X axis
start -3 —
STOP During ORIGIN Feeding will be decelerated to a stop and the command must be reexecuted
SEARCH from the position reached at the end of STOP.

140

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



STOP Section 6-7

STOP During ORIGIN Feeding stops according to the deceleration rate.
RETURN
ORIGIN RETURN 1
word n, bit 03
0
STOP 1
word n, bit 15 0

Pulse output Time
: :
1 '
Busy flag
word n+10, bit 12
0 —
'
'
STOP executed flag 1 !
word n+10, bit 15 .
0 .
141
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SToP

Section 6-7

STOP During HIGH-SPEED
JOG

HIGH-SPEED JOG
word n, bit 11

STOP
word n, bit 15

Pulse output

Busy flag
word n+10, bit 12

STOP executed flag
word n+10, bit 15

142

If STOP is executed during HIGH-SPEED JOG, feeding will be stopped just as if
the HIGH-SPEED JOG command bit (bit 11 of word n) were resetto ZERO. The

command bit, however, will remain at ONE.

1

0
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STOP Section 6-7

STOP During LOW-SPEED If STOP is executed during LOW-SPEED JOG, feeding will be stopped just as if
JOG the LOW-SPEED JOG command bit (bit 13 of word n) were reset to ZERO. The
command bit, however, will remain at ONE.

LOW-SPEED JOG 1
word n, bit 13
0 ' ' '
' ' '
' ' '
1 ) ] )
STOP ' ' X
word n, bit 15 0 X X .
! : ! !
[ ' [ '
' '
' '
' '
Pulse output X : Time
i ' i ] >
1 ]
Busy flag
word n+10, bit 12
0
'
STOP executed flag 1 X
word n+10, bit 15 0 !
143
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STOP Section 6-7

STOP During a Completion  When STOP is executed for the first time during a positioning action with a

Code 5 Positioning Action  completion code of 5, positioning will be executed according to whatever posi-
tion data is set. When itis executed for a second time (see the example diagram
on the following page), positioning is interrupted and decelerates to a stop.

Positioning cannot be restarted as long as the signal defined as the STOP com-
mand (either word n, bit 15 or an external interrupt signal) is ON, i.e., set to ONE.
For details on defining either word n, bit 15 or an external interrupt signal as the
STOP command, refer to DIP Switch Settings under 6-6 External Interrupt Com-

mands.
START 1
Word n bit 00
0
'
STOP (first time) X
Word n, bit 15 1 .
0 '
' [
' [
'
'
:
Pulse output X
'
'
' Time
) ] ' o
' ) '
— '
Positioning completed flag 1 :
Word n+10, bit 00 0 '
X '
'
Busy flag 1 '
Word n+10, bit 12 X
0 '
' [
' [
' '
No-origin flag 1
Word n+10, bit 11 0

Positioning is started

and the flag turns OFF
STOP executed flag 1 after one scan.

Word n+10, bit 15

Positioning action number
Word n+12, bits 07 to 00 P ><P+1

Output code
Word n+12, bits 11 to 08
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STOP Section 6-7

When STOP is executed for the second time, positioning is interrupted and de-
celeration comes to a stop.

STOP 1
Word n, bit 15 | | | |

0 :
Pulse output \ R Time
STOP executed flag 1 '
Word n+10, bit 15 0 |
1
Positioning completed flag 0

The positioning action number and output code will not be updated.
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CHANGE SPEED

Section 6-8

6-8 CHANGE SPEED

Execution Example

START
word n, bit 00

CHANGE SPEED
(external interrupt input
or word n, bit 06)

Pulse output

Speed no. designation
word n+2, bits 05 to 00

146

CHANGE SPEED can only be executed during positioning initiated with START.
When executing CHANGE SPEED several times consecutively, you can either
choose to have speed numbers incremented one by one, or select specific
speed numbers to be executed in any order. Set the speed numbers in bits 05 to
00 of IR word n+2. (Refer to IR Area Settings and DIP Switch Settings under 6-6
External Interrupt Commands). If you set these bits to 00, the speed numbers
will be incremented in order beginning with the one currently being executed.
You can select specific speed numbers by setting the bits anywhere from 01 to
15.

It is also possible to execute CHANGE SPEED with bit 06 of IR word n, depend-
ing on the DIP switch settings. If bit 06 is used, the data will simultaneously be
input to word n+2. With an external interrupt signal, however, you must input the
data at least one scan before the scan in which it is to be used.

When the target position is being approached, CHANGE SPEED will not affect
deceleration for that purpose. In other words, normal deceleration to end at the
target position will be carried out for single, pause, or bank end positioning
actions and the target speed for the next positioning action will take priority for a
continuous positioning action.

In the following example diagram, speed number 1 is used for the positioning
action executed first.

Speed #7
Speed #1

Speed #6

Time

\

00 >< 06 >< 00

CHANGE SPEED is effective only for X axis commands. Y axis commands are
ignored. X axis data becomes the interpolation data.
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CHANGE SPEED COEFFICIENT

Section 6-9

6-9 CHANGE SPEED COEFFICIENT

Operation of CHANGE
SPEED COEFFICIENT
Command

START
word n, bit 00

CHANGE
SPEED COEFFICIENT
word n+1, bit 07

Target speed coefficient
word n+2, bits 05-00

Pulse output

Speed coefficient
(cannot be monitored)

X: Bit 07 of word of word n+1
Y: Bit 07 of word of word n+6

07

n+1

CHANGE SPEED COEFFICIENT
Command Bit

The speed coefficient is changed
when this bit turns ON.

Used when the coefficient of the target speed is to be changed during position-
ing. After the coefficient is set in bits 05-00 of word n+2, this bit turns ON to
change the speed coefficient. When START is executed with the valid speed
coefficient bit ON, the coefficient set at that times is used without change. The
CHANGE TARGET SPEED COEFFICIENT command cannot be executed
withinthe same scan as START. If you want to use this command with START, be
sure to turn this bit ON before executing START.

When the CHANGE SPEED COEFFICIENT command bit turns ON, all opera-
tions use the new coefficient. When the speed coefficient becomes invalid dur-
ing operation (the coefficient becomes 1.0), set the value of the target speed
coefficientto 0 or10 and set the CHANGE SPEED COEFFICIENT command bit
to ONE.

)
)
)
)
)
1
]
)
)
)
)
)
)
I
) )
1.0 >< ax1.0 >< 1.0
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CHANGE SPEED COEFFICIENT Section 6-9

Operation of Valid Speed The valid target speed coefficient and the CHANGE SPEED COEFFICIENT

Coefficient command both use bits 05-00 of word n+2, but they operate independently. The
valid speed coefficient applies a speed coefficient to the whole series of opera-
tions, while CHANGE SPEED COEFFICIENT is used to make changes in mid
operation. Only the X axis flag turns ON during interpolation; the Y axis flag is
ignored. The coefficient is applied to the interpolation target speed.

The valid target speed coefficient bit is either ONE or ZERO throughout opera-

tion. If this bit is ONE, the target speed coefficient is applied. The bit remains set
until the next START command is executed.

START
word n, bit 00 0
' '
' '
' '
Valid speed L '_:""”"""""""': coT T
coefficient X ' . '
word n, bit 07 U bemsmmmmmmm s s s s —t-----
_________ R
Target speed coefficient 6
word n+2, bits 05-00

Target speed 1.0
(not valid)

Pulse output

'
'
'
'
'
'
'
'
'
'
'
'
'
:
Speed coefficient .
(cannot be monitored) 1.0 >< ax1.0 >< 10
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CHANGE SPEED COEFFICIENT Section 6-9

Combined Operation with START

CHANGE SPEED COEFFICIENT Command
\‘(the value of the coefficient set to b)

Target speed x ax b x 0.1 x 0.1

Target speed x a x 0.1

Target speed

START

(with valid speed coefficient, and
the value of the coefficient set to a)

This example illustrates how the CHANGE SPEED COEFFICIENT command
works with a valid target speed coefficient upon execution of START. Here the
coefficient setting is 0 or 10. When CHANGE SPEED COEFFICIENT is
executed, valid speed coefficient becomes invalid (the coefficient becomes 1.0).
When setting the coefficientto 1.0, set bits 05-00 of word n+2to1/a (1/awillbe an
integer between 0 and 20), and then execute the CHANGE SPEED COEFFI-
CIENT command.
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Section Overview This section explains the TEACH command. When the origin and present posi-
tion are defined (i.e., when the no-origin flag is OFF), you can use TEACH to
write the present position as fixed data into the C200H PC’s DM area available
for use by Special I/O Units. Setting the TEACH command bit (bit 09 of word n for
the X axis, bit 09 of word n+5 for the Y axis) writes the present position as the
target position for the designated positioning action. Data are set as absolute
positions rather than increments. TEACH can be executed within a single scan.
The following diagram uses Unit #10 as an example and refers to the X axis. The
case of the Y axis is the same.

0 Present Positioning axis
position

DM 1052

DM 1053 -I

DM 1054 J
Data set using TEACH is valid immediately and can be used for positioning
actions without turning off the power or transferring data. Note that data rewritten
using the Programming Console is not valid until data has been transferred
again.
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IR Area S ettings

Section 7-1

7-1

Present Position

11

IR Area Settings

In C200H PCs, IR words 100to 199 are used for Special I/O Units. When a Posi-
tion Control Unit is used, they are allocated as I/O refresh areas. For a detailed
table of words and bits in the IR area, refer to Section 5-1 IR Area Allocations.

When the no-origin flag is OFF, and pulse output is stopped at the position to be
taught, the present position is set in words n+13 and n+14.

n+10
No-origin flag
(The no-origin flag is
OFF when this bit is 0.)
15= 00
.
n+13 | x103, x102 x10" x109
X X X n+14 \ / n+13
[ [ [ ' ' ' ' ' '
di ' ' ' di ' ' ' ' ' '
n14 | G081 108 x105 x104 F— | tion_ : X108 x105, x10%| x103, x10%, x10" x100
' ) ' ' ' ' ' ' '

TEACH Positioning Action

Number

This bit sets the direction.
0: CW
1. CCW

X: Bits 15-08 of word n+1
Y: Bits 15-08 of word n+6

x101 | x100

—

The number set here indicates the positioning action under START for which the
present position is to be set as the target position.

n=1

Set to an integer between 00 and 19.

153

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



IR Area Settings Section 7-1

TEACH Command Bit X: Bit 09 of word n
Y: Bit 09 of word n+5

09

TEACH command bit
(TEACH begins at the
rising edge of this bit.)

When this bit turns ON, the settings it enables are effective in the same scan.
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7-2 Execution Example

TEACH positioning action no.
word n+1, bits 15-08
I
TEACH 1
word n, bit 09 0

Teaching completed flag
word n+10, bit 09 0

Busy flag 1
word n+10, bit 12

<
within 4 scans
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Teaching from the Programming Console Section 7-3

7-3 Teaching from the Programming Console

The following example shows how to teach positions from the Programming
Console for Unit No. 0. It assumes that ORIGIN SEARCH has been executed,
and writes the present position into words DM 1053 and 1054 as an absolute
position (i.e., relative to the origin).

Programming Console Display Key sequence
,1\8%11:3 SHIFT _.lco;'T HB 1 ——lA 0 I——lA 0 ——B 1 I——lD 3 "‘"NTR]
10013 PLAY REC
"ON SET * LOW-SPEED JOG —* |REseT

C101 10013 CH B A B
0000 "OFF SHIFT | |— ]—' 1 I—— 0 }—— 1 —.[MONTR
1C01(§)01 "182%33 CHG —’[B 1 HA 0 ——[A 0 HA o |—»{wriTE

To specify position data 10

10013 C101 MONTR
~“OFF 1000
10009 C101
~OFF 1000 t _ﬁ f]_’ t _’[‘
10009 C101  PLAY REC |
“OFF 1000 SET RESET
156
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Teaching from the Programming Console Section 7-3

TEACHING From a Program

Origin

Search Origin
Searched

Yes

Move Sequence
Number into N+1
bits 8-15

Position Shaft

D/F Teach bit n bit
9
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TRANSFER DATA

Section 7-4

7-4 TRANSFER DATA

C200H PC

Use TRANSFER DATA when the set data automatically transferred from the
C200H PC to the Position Control Unitis insufficient. Although only the data from
the area designated for any particular Unit is automatically transferred when the
Unitis powered up or restarted by the AR area restart bit, TRANSFER DATA can
also be used to access data from any data area in the PC. In other words (as
described in Section 3-2 Data Configuration and Allocation), Position Control
Units are consecutively allocated 200 words each from the DM area, and this
datais automatically transferred. TRANSFER DATA, however, can transfer data
from other parts of the DM area, as well as from the LR, HR, and other areas.
Transfer can take place during positioning actions. After transfer, the contents of
the buffer must also be transferred. Be sure to execute transfer of buffer con-
tents during a pause while in operating mode. Position, speed, acceleration, and
deceleration data are all transferable. Transfer overwrites the RAM of the
NC211, but does not affect the DM area in the C200H.

NC211 Unit #5

DM 1500 to 1699

DM 0100 to 0299

(Pins 7 to 9 of the
DIP switch on the
back panel set to 1)

RAM area
for Transfer

X axis Y axis

Parameters| | Parameters

Automatically transferred
at start-up or restart via AR
area restart bit.

Positioning | | Positioning
(The same data is actions actions

written to the buffer.)

Speeds Speeds

Acceleration| |Acceleration

Deceleration| |Deceleration|

e

' Buffer
\ transfer

Y X Buffer Y

c> TRANSFER Positioning | | Positioning

DATA ' actions actions

Speeds Speeds

Acceleration| |Acceleration

Deceleration| |Deceleration|

IR area,
I/O memory LR area,
HR area,
AR area
etc.
Note
158

If expanded DM is not used, the data for speed, acceleration, and deceleration
cannot be transferred with the data for positioning actions.
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TRANSFER DATA Section 7-4

Normal Transfer

Positioning actions, speeds, acceleration, and deceleration can be transferred
from a data area of the PC other than the one allocated to the Position Control
Unit. Any data area in the C200H PC may be designated. This data is directly
transferred from the designated area to memory within the Unit; the data set for
the Unitin the allocated section of DM area is not affected. Parameters setin DM
words m through m+21 are not changed when TRANSFER DATA is executed.

Data Preparation Up to 26 transfers (three words each) can be made each time normal TRANS-
FER DATA is executed. Each transfer consists of one positioning action, three
speeds, or speed units, acceleration, and deceleration. In any case, three words
are required for each transfer. This data must be prepared in a PC data area in
the required format and in consecutive words. (Refer to 3-3 DM Area Allocations
for the content of each word/bit.) With data expansion, 59 transfers are possible.

Position Control Unit’s Rewritten Data

Transfer #0 Positioning action #0
Transfer #1 itioni ion #1
PC Data Areas Available for TRANSFER DATA Positioning action
Data Area Words l l
DM area 0000 to 0999
DM area ( for Spe- | 1000 to 1999 Transfer #19 | Positioning action #19
cial I/O Units) Speed #1
/O area 000 to 255 Transfer #53 Speed #2
Speed #3
LR area 000 to 63
Speed #4
HR area 00 t0 99 Transfer #54 Speed #5
AR area 00 to 27 Speed #6
Speed #13
Transfer #57 Speed #14
Speed #15
Speed units
Transfer #58 Acceleratllon
Deceleration
Positioning Action Data Expansion
Transfer #20 | Positioning action #20
Transfer #52 Positioning action #52
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TRANSFER DATA

Section 7-4

Data Transfer Time

Influence on PC Scan Time

160

When executing TRANSFER DATA, the transfer completed flag (bit 10 of word

n+12) will be OFF during data transfer and processing for the following period:
A maximum of 0.2 s + k (scan time)

The value of k depends on the number of transfers being made, as illustrated in

the following table. (When transferring data for both axes simultaneously, add

the two k values.)

Number of transfers k
1to6
7t013
14t0 20
21 to 27
28 to 34
351to 41
42 to 48
49 to 55
56 to 59

O[N] —

Mounting one Position Control Unit on a PC extends the PC’s scan time by about
7 ms. In addition, when transferring data, the scan time during which data is
transferred increases by another 5 ms. For example, to transfer all 52 position-
ing actions, TRANSFER DATA only needs to be executed once, but both the PC
and Position Control Unit require eight scans. Each of these scan times willbe 5
ms longer than the normal scan time.
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TRANSFER DATA

Section 7-4

IR Area Settings

Beginning Transfer Number

Number of Transfers

Beginning Word Number

In C200H PCs, IR words 100to 199 are used for Special I/O Units. When a Posi-
tion Control Unitis used, some of these words are allocated as I/O refresh areas.
For a detailed explanation, refer to Section 3-2 Data Configuration and Alloca-
tion. For a detailed table of words and bits in the IR area, refer to Section 5 IR
Area Allocations.

X: Bits 14-08 of word n+2
Y: Bits 14-08 of word n+7

14 €«—» (8

n+2 1. x101| x100 (n = 100 + 10 x Unit number)

| Set to an integer between 00

and 58 (BCD).

This number indicates the position where the first transfer is to be made. The
designated number of transfers (set by bits 14-08 of word n+4) will be trans-
ferred continuously beginning at this point.

Refer to 3-3 DM Area Allocations for the words transferred with each transfer
number.

X: Bits 14-08 of word n+4
Y: Bits 14-08 of word n+9

X: Word n+3
Y: Word n+8

161
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PC Data Area X: Bits 07-00 of word n+4
Y: Bits 07-00 of word n+9

This is the first word in the PC data area that is to be transferred into the Position
Control Unit beginning at the transfer number designated above. The beginning
word and ending word (computed from the number of transfers) must be within
one of the data areas designated during data preparation.

15 00
Co
n+3 ' X '
, , , n+4 / n+3
n+4 ' X : »| x10" x100! x10'! x109| x103! x102! x10') x100
' ' ' - L ] : M : ]
|
Data Area Beginning word number
Number of transfers 00 DM :S:ni;oi;d
Set between 01 1/0 e
01 and 59 (BCD). 4-digit BCD
02 LR code
03 HR
04 AR
If expanded DM is not used, the data for speed, acceleration, and deceleration
(transfer data #53-58) cannot be transferred with the data for positioning action
(transfer data # 0-19). In that case, be sure to transfer the data separately.
TRANSFER DATA X: Bit 10 of word n
Command Bit Y: Bit 10 of word n+5

10

TRANSFER DATA command bit
(TRANSFER DATA begins at
the rising edge of this bit.)

When this bit turns ON, the settings it enables are effective in the same scan.
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Tr_ansfer buffer Command X: Bit 15 of word n+1
Bit Y: Bit 15 of word n+6

15

n+1

transfer buffer command bit

(After TRANSFER DATA has been
executed, Transfer buffer begins at
the rising edge of this bit)

If the contents of the buffer are not transferred after TRANSFER DATA has been
executed, the positioning action data contained in the buffer is lost. Be sure to
execute Transfer buffer after TRANSFER DATA is completed and positioning
stopped, but while the PC is in RUN mode. TRANSFER DATA can be executed
repeatedly before executing Transfer buffer. For example, if partial transfers of
positioning action and speed data have been made, a single execution of trans-
fer buffer is adequate. Because all data in the buffer is transferred to the memory
area of the PC200H, words n+2 through n+4 do not need to be set when transfer
buffer is executed. Transfer buffer does not alter the contents of the buffer.
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TRANSFER DATA

Section 7-4

Execution Example
(Normal Transfer)

164

Preparation of data
in PC’s data areas

This example assumes that bit 15 of word n+2 is ZERO.

-

Set necessary information in IR area.

Beginning transfer number
word n+2, bits 14-08

Beginning word number
word n+3

PC data area/no. of transfers
word n+4

TRANSFER DATA 1
word n, bit 10

Transfer completed flag 1
word n+10, bit 10

0
Transfer buffer 1
word n+1, bit 15 0
Busy flag
word n+10, bit 12 1
0

-
~~ Buffer transfer

- >

Data transfer
Data processing

Atfter transfer buffer has been completed,
the busy flag turns off.

TRANSFER DATA can be executed whether the busy flag is ON or OFF. The
TRANSFER DATA command bit and transfer completed flag do not affect the
busy flag. The transfer buffer is disabled while the busy flag is ON. Do not
attempt to execute transfer buffer while TRANSFER DATA is being executed.
Do not attempt to execute TRANSFER DATA while transfer buffer is being
executed.
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Present Position Preset Section 7-5

7-5 Present Position Preset

If bit 15 of word n+2 is ONE, setting the TRANSFER DATA command bit (bit 10 of
word n) either presets or changes the present position. This command elimi-
nates the need to execute ORIGIN SEARCH to establish position. Because the
origin and present position are unknown when the Unit is powered up, ORIGIN
SEARCH must normally be executed before any positioning action. However,
when you want to know the absolute position and set a particular numerical
value, use present position preset. You can also use the preset function to
change the present position.

Retaining Present Position = No data is retained in the Position Control Unit after power is turned OFF. If the
present position needs to be retained, copy it (words n+13 and n+14) to either
the HR or DM area; it can then be restored by executing TRANSFER DATA the
next time the Unit is powered up.

The following programming example shows word n+13 data being sent to word
HR 00 and word n+14 data to word HR 01. If there is no origin, bit 11 of word n+10
(the no-origin flag) turns ON. As long as there is an origin and the present posi-
tion data is valid, the present position will be transferred. Be sure to execute
DATA TRANSFER for present position preset during a pause, but while the PC
Unit is in operating mode.

15 = 00
) ) )
n+13 | x103! x102, x10', x100

n+14 n+13
) ) ) ) ) )

0 )

Direc-! X Direc-: : : : : :

n+14 [tion | x108 ) x10%, x10%| |—s|tion |, x108, x10% x104| x103, x102] x10', x100
' ) ' ' ' ' ' ' '

0 |cw
1 | cow
n+10, bit 11
—W—— XFER (70) v
#0002 X X X
n+13 HR 00| x103) x102) x10" x109
] ] ]
HR 00 o I I I
Irec-
HR 01| tion . X108, x10%, x10%
) ) )
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Section 7-5

Data Preparation

Present Position Preset Bit

Beginning Word Number

15 =

Data must be prepared in the same manner as for normal execution of TRANS-
FER DATA, except that only two words indicating the target position are required
(number of transfers need not be set). Execution of transfer buffer is unneces-
sary after present position preset.

X: Bit 15 of word n+2
Y: Bit 15 of word n+7

15

n+2

Present position preset bit
When this bit is 1, present
position preset is set.

Set this bit to ONE to use the preset function. If this bit is set to ZERO, the begin-
ning transfer number is set in bits 15-08 as described in Beginning Word Number
under Section 7-4 IR Area Settings.

X: Word n+3/bits 07-00 of word n+4
Y: Word n+8/bits 07-00 of word n+9

Set the data area in BCD from which the transfer is to be made.

» 00

n+3

n+4 n+3

n+4

> ' x101! x109[ x103] x102! x10'! x109

166

Data Area Beginning word number
00 | DM Set a word

o o] el

02 LR code

03 HR

04 | AR

This number indicates the first of the two words to be transferred as the present
position. The two words must be within one of the data areas designated for Data
Preparation under Section 7-4 Transfer Data.
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Section 7-5

PC Data Area

n+3

n+4

X: Word n+3/bits 07-00 of word n+4

Y: Word n+8/bits 07-00 of word n+9
Set the data area (in four digits BCD) from which the transfer is to be made.

15 = » 00

\

Number of transfers

n+4 n+3
T T T : - -
| ] 1 ' , ,
X1O1: X1OO: X1O1: x100 X103: X102: X101: x100
] ' ' , , X
: 1 ’ L ) * . |
|
Data Area Beginning word number
00 DM Set a word
number in
o | O 4-digit BCD
02 LR code
03 HR
04 AR

Here the number of transfers is fixed at 2 words, and no setting needs to be
made for transfer quantity.
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TRANSFER DATA
Command Bit

Execution Example (Preset)

168

The TRANSFER DATA command bit setting is the same as described previously
for normal transfer under Section 7-4 IR Area Settings.

The following example assumes that bit 15 of word n+2 has been set to ONE.

Set necessary information in IR area.

Present position preset
word n+2, bit 15

Beginning word number
word n+3

PC data area
word n+4 bits 07-00

TRANSFER DATA
word n, bit 10

Transfer completed flag
word n+10, bit 10

Busy flag
word n+10, bit 12

Present position
words n+13 and n+14

>< Preset value

TRANSFER DATA cannot be executed for present position preset when the
busy flag is OFF.
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Alarms and Errors

Section 8-1

Section Overview

This section presents information about Alarms, Errors, and troubleshooting. It
explains what to do when errors occur and how to avoid errors before they hap-
pen. The end of this section presents a complete list of Alarm Codes and Error
Codes.

8-1 Alarms and Errors

Alarms

Errors

170

Whenever the Position Control Unit is powered up, or data is transferred into the
Unit, checks are performed to ensure that the data is in the proper form and can
be used for operation. If an error exists in speed or positioning action data at this
time, an alarm code is generated. Errors that result in alarms include BCD
errors, out-of-range data, and no-data errors (when required data is set at 0). An
alarm will thus be generated, for example, if the required settings are notmade in
the DM area of the PC. Operation can be continued even after an alarm has
been generated, however, as long as the data that generated the alarm is not
used.

If operation is attempted with data for which an alarm has been generated, an
error code will be generated and further operation will not be possible. Error
codes can also be generated during pulse output, e.g., when an emergency stop
results from CW limit input.
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Section 8-1

Relationship between Alarms and Errors

!

Power ON

DM data transfer

200 words corresponding to Unit nos. in DM 1000-1999.
For expanded positioning data, 200 words set in DM 0100-0899.

r

Data check

Y

Alarm
generation

START
command

Unit’s system program performs BCD check of data.

The error code corresponding the
error data is generated.

Y

Normal data

Y

START
execution

\
I ¢
Alarm dat The data in use has
a ata generated an alarm.
Error
generation
Data The data in the correspond-
correction ing DM area addresses has
+ | been corrected.
TRANSFER DATA Positioning or speed data
command changed via TRANSFER.

171
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8-2 Alarm/Error Indicators

The existence of an alarm or error code is indicated both by the alarm/error LED
on the front panel (see figure below) and by the flags (see above) in the IR area
of the PC.

Front Panel LED

RUN X
Y
ALARM indicator flashes when an alarm code
cCw < . has been output and the ERROR indicator
,0\ ALARM lights when an error has occurred.
cCw ..
O. ERROR

Outputs to the IR Area

Twenty words from DM 100-199 allocated for each Unit number.

Alarm Flag X: Bit 03 of word n+10
Y: Bit 03 of word n+15

Error flag X: Bit 05 of word n+10
Y: Bit 05 of word n+15

05 03

1 (n+10)
: (n+15)

<X

Alarm flag
(1: alarm exists)

Error flag
(1: error exists)
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8-3 RELEASE PROHIBIT

When Position Control Unit operation is stopped as a result of input of an emer-
gency stop, CW limit, or CCW limit signal, (i.e., when the N.C. input of any of
these turns ON), further pulse output is prohibited. In order to resume pulse out-
put, it is necessary to cancel this prohibition by means of the RELEASE PRO-
HIBIT command bit (bit 04 of word n) and release of the external emergency stop

switch.
oV
X axis | 24v
! ! Power supply
[ CCW limit CW limit E
CcCw cw
] < > ]
|_ Positioning axis J
Emergency stop r
p
External input
pin no.
X axis *

Y - ) ) ) ) ) ) ) ) ]

| L‘ CCW limit CW limit L‘ |
oH|| j ]

| CCW cw |
17 ! Positioning axis !
18 L. - - - - - - - - -
20
21
22
/
34
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Execution Examples

Example 1: Emergency The present position is lost during an emergency stop, and positioning cannot be

Stop started again directly after RELEASE PROHIBIT. Execute ORIGIN SEARCH
before proceeding. Although the following explanation is made with respect to
the X axis, the case of the Y axis is essentially the same. The error flag is turned
OFF after executing the ORIGIN SEARCH.

Input
Emergency stop signal 1
0
'
'
'
START 1 '
word n, bit 00 0 !
- :
' '
1 X :
RELEASE PROHIBIT 0 ' '
word n, bit 04 , ! \
I : :
' '
' '
' '
' '
' '
Pulse output : :
' : Time
' , ' : o
1 ! ' : :
i '
Emergency stop flag 0 : : :
word n+10, bit 04 - . : " ORIGIN SEARCH
' ' ' . (Start)
1 ! T ’
' '
Error flag 0 ! ! X
word n+10, bit 05 \ : : \
1 : ' . :
No-origin flag X ' | Turns OFF after
word n+10, bit 11 0 ; + ORIGIN
' X X ' SEARCH is
1 ' ' ' ' completed
Busy flag 0
word n+10, bit 12 —

word n+11

)
)
- I
><6000 ->< 0000
Alarm/error code )
)
)

ORIGIN SEARCH
word n, bit 02 0
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Example 2: Exceeding CW The emergency stop flag is not affected by exceeding the CW or CCW limit. If a

or CCW Limit limit is exceeded, pulse output is possible in the opposite direction only. The CW
limit is exceeded here, so only CCW output is possible. This example uses JOG
to clear the limit flag, but ORIGIN SEARCH may also be used.

CW limit signal 1
0
' '
1 '
1 ! !
' '
START 0 ! :
word n, bit 00 ' ; ”
' ' !
' ' !
RELEASE PROHIBIT ! : :
word n, bit 04 0 . - .
' ' : !
1 : ' ! :
' ' ' .
HIGH-SPEED JOG 0 I L -
word n, bit 11, 13 ' ! ' N
' 1 '
1 ' ; : -
JOG direction I C ;
word n, bit 12 0 : \ [ , ,
' ' : ' !
' ' ' !
'
: : Lo
' ' ' !
' ' ' :
' ' '
Pulse output Cw ' ' Lo
' '
T ' ' o Time
Y T ' -
CiW : : : :
'
: C oo
1 ' . [
Error flag X ' .o
word n+10, bit 05 0 ; | .o
'
: ' : : :
1 ' T + :
' ] '
No-origin flag 0 ' ' o
word n+10, bit 11 : X X b
'
1 T
Busy flag ,
word n+10, bit 12 0 !
; :
1
1
CW limit flag
word n+10, bit 13 0
'
:
Alarm/error code ><61 00
word n+11
175
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8-4 READ ERROR

The READ ERROR command bit, bit 05 of word n, is set to access error and
alarm codes when more than one of these is present (effective on the signal’s
rising edge).

05

n (n =100 + 10 x unit number)

READ ERROR command bit
(READ ERROR begins at the
rising edge of this bit.)

The codes are consecutively output to word n+10. Errors and alarms have sepa-
rate flags, as follows:

05 03
n+10
Alarm flag: Set to 1 when an alarm code
has been generated.
Error flag: Set to 1 when an error has
occurred.
15 » 00

n+11 | x103 | x102| x101| x100

L

Error code (or alarm code)

Word n+11 shows four digits in BCD when displayed on the Programming Con-
sole. If there are no errors or alarms, 0000 will be displayed. If there are any
errors or alarms, they will be displayed in code. The codes will be displayed in
order as READ ERROR is executed. (If there is only one code, however, the dis-
play will not change when READ ERROR is executed.)

The error or alarm code (word n+11) is updated via I/O refreshing immediately
after the READ ERROR command bit is turned ON. The busy flag does not turn
ON. READ ERROR can be used within a signal scan.
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READ ERROR

Section 8-4

Execution Example

The following diagram shows an example in which first the alarm code 1501 and
then the error code 5000 are displayed.

READ ERROR 1
word n, bit 05

0
Alarm flag 1

word n+10, bit 03 0

Display has been
changed because

Display has been
changed because

an error code has
been read.

another error code
has been gener-
ated.

 Display will not change !
+ because only one alarm '
' code has been generated. '

><1 501 ><5000 ><1 501

Error flag 1
word n+10, bit 05

0
Alarm/error code
word n+11

Note

Reading from the
Programming Console

Programming Console Display:

First alarm code Second error code First alarm code

When either axis is in the middle of data transfer or when the busy flag is turned
ON, error codes are not accessed correctly from the data buffer. In such cases,
the above example does not apply.

The following example diagram (for Unit #1) shows how to read an alarm/error
code from the Programming Console.

Key sequence:

?51511 rSHIFT C,H ° 4 ——[B 1 ]——rB 1 ""“NTR]

}g%(?l(;%)lll SHIFT C(lNT ® ——lA 0 ]——A o "o HF 5 —’[MONTR]
10005 C111 PLAY REC

~ON 5000 SET RESET‘
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Alarm/Error Codes X: Word n+11
Y: Word n+16

15 » 00

D (n+11)
: (n+16)

<X

L

Error code (or alarm code)

Generally, a new error (or alarm) outputs
a single error code. When the error out-
put bit turns ON, multiple error or alarm
codes can be read sequentially.

This word contains only the most recent alarm or error code. Several error codes
can beread outin sequence by settingthe READ ERROR command bit (X: bit 05
of word n; Y: bit 05 of word n+5). Refer to Section 8-4 READ ERROR.
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Section 8-5

8-5 Troubleshooting from the PC

Abnormalities in the Position Control Unit can be monitored from the C200H PC.
The C200H PC is monitored as a Special I/O Unit, and as such is treated in the
same as a High-Speed Counter.

Error List for Special 1/0 Units

Error

Causes of Abnormality and
Operating Status

Correction

Waiting for
Special I/O
Unit start-up.

Special 1/0 Unit has a hardware
malfunction.

PC will not begin operation.

Replace the abnormal Special
I/O Unit with a new Unit.

(The abnormal Unit displays only
“$” when the I/O table is read.)

Too many
Special I/O
Units.

Same unit number has been
assigned to more than one
Special I/O Unit.

PC will not begin operation. SR
bit 25415 is ON.

Set unit numbers so that each is
used only once.

(Unit numbers can be accessed
by reading the 1/0 table.)

Errorin
Special 1/0
Unit.

Refreshing between the CPU
and the Special I/0 Unit was not
executed correctly.

Only the abnormal Unit will stop
operating. SR bit 25415 is ON.

Obtain the abnormal unit number
by reading AR bits 0000-0009
and remove the cause of the
error. Then restart by turning on,
then back off, the appropriate
restart bit (AR bits 0100-0109). If
the Unit does not recover normal
operation after restarting,
replace it with a new one.
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AR Area Error and Restart Bits for Special I/O Units

Error Flags The following error flags will turn ON when the same unit number is assigned to
more than one Special I/0 Unit, or when the refreshing operation between the
PC and the Special I/0O Unit is not executed properly.

Bit Unit Number
AR 000
AR 001
AR 002
AR 003
AR 004
AR 005
AR 006
AR 007
AR 008
AR 009

Olo|N|lo|ju|(~|lO|IN|=2|O

Restart Bits Theserestart bits are turned OFF, ON, and back OFF again to restart Special I/O
Units. Turning OFF power to the Unit is necessary when using its restart bit.

Bit Unit Number
AR 0100
AR 0101
AR 0102
AR 0103
AR 0104
AR 0105
AR 0106
AR 0107
AR 0108
AR 0109

Olo|N|o|ju|(~|lO|INM|=|O
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8-6 Detection of Abnormal Pulse Outputs

Number of Pulses

Frequency of Pulse Train
Output

Frequency f
(pps)

The Position Control Unit outputs pulse trains in accordance with the pro-
grammed data. When tracing an abnormality, the following should be taken into
consideration.

The Unit only outputs the number of pulses required to reach the target position.
Count the number of pulses being output with an up/down counter and check to
see if the proper number of pulses is being output.

The frequency of pulse train output can be observed on a synchroscope at the
constant speed interval of the trapezoidal acceleration/deceleration. To mea-
sure the frequency during acceleration and deceleration, an F/V converter and
X-Y recorder can be used. For regular maintenance, observation of the fre-
quency at staple speed intervals with a synchroscope is sufficient.

Trapezoidal acceleration/deceleration

Constant speed interval frequency
(measured on a synchroscope)

Acceleration/deceleration
(measured with an F/V
converter and an X-Y
recorder).

Time (s)

Shaded area: Number of pulses (measured with an
up/down counter)

Position Control Unit

Pulse train
output

LLALLERROY

F/V converter

X-Y recorder
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Connections to an Up/Down Counter

Position Control Unit Driver

5V

)
~a
o * o

w'
CW pulse :

)>— 4
CCW pulse ~a
"o\
\l

Y
v

UP/DOWN counter

) UP.P

N

¥ o

N

12
e ) DOWN.P

) 12V

12V
15

) RESET
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Section 8-7

8-7 Alarm Code List

Note When interpolating, the Y axis error code is also output to the X-axis alarm/error

code word (n + 11).

pensation

Area Item Alarm Code Problem
Initial speed BCD error 1000 There is a BCD error in the speed indicated by the initial speed
number.
Initial positioning | Limit error 1100 Initial positioning action number is not between 00 and 19.
action no.
Jog operations HIGH-SPEED 1200 HIGH-SPEED JOG speed number is 0, or there is a BCD error
JOG speed error in the speed designated by the number.
LOW-SPEED 1201 LOW-SPEED JOG speed number is 0, or there is a BCD error
JOG speed error in the speed designated by the number.
Acceleration/de- Acceleration error | 1300 Acceleration is 0, or contains a BCD error.
celeration Deceleration error | 1301 Deceleration is 0 or contains a BCD error.
ORIGIN RETURN | Speed error 1400 ORIGIN RETURN speed designated by the number is 0, or
there is a BCD error in the speed designated by the number.
Speeds Speed contradic- | 1500 Table for trapezoidal acceleration/deceleration cannot be
tion created due to error in speed, acceleration, or deceleration.
BCD error 1501 There is a BCD error in speed #1.

1502-1515 There is a BCD error in the speed data m+82 to m+96 which is
indicated by the speed number designated by the last two dig-
its.

ORIGIN SEARCH | Origin compensa- | 1600 Origin compensation contains a BCD error or exceeds the
tion BCD error internal limit.
High speed error | 1601 ORIGIN SEARCH high speed number is 0, or there is a BCD

error in the speed designated by the number.

Proximity speed 1602 ORIGIN SEARCH proximity speed number is O, or there is a
error BCD error in the speed designated by the number.
Speed contradic- | 1603 High speed is slower than proximity speed.
tion

Backlash com- BCD error 1700 There is a BCD error in the backlash compensation.
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Continued . . .
Area Item Alarm Code Problem
Internal limits CW limit 1800 There is a BCD error in internal CW limit setting
or the setting is not between 0 and 8,388,606.

CCW limit 1801 There is a BCD error in internal CCW limit setting

or the setting is not between 0 and 8,388,607.

Zones Zone 0 CW error 1900 There is a BCD error in setting for CW limit of
zone 0 or setting is not between -8,388,607 and
8,388,606.

Zone 0 CCW error 1901 There is a BCD error in setting for CCW limit of
zone 0 or setting is not between -8,388,607 and
8,388,606.

Zone 0 contradiction 1902 CW and CCW limit setting for zone 0 are
reversed (i.e., CW limit is counterclockwise of
CCW limit).

Zone | CW error 1910 Problems are identical to those for zone 0.

Zone | CCW error 1911

Zone | contradiction 1912

Zone 2 CW error 1920 Problems are identical to those for zone 0.

Zone 2 CCW error 1921

Zone 2 contradiction 1922

Positioning actions Target position BCD 2000 There is a BCD error in the target position for

error positioning action #0.

2001-2052 There is a BCD error in the target position for the
positioning action designated by the last two dig-
its of the alarm code. There is a BCD error in the
target position m+25 to m+81 which is indicated
by the position No. designated by the last two
digits.

Speed BCD error 2100 There is a BCD error in the speed designated by
the speed number for positioning action #0.

2101-2152 There is a BCD error in the speed data m+82 to
m+96 which is indicated by the target speed num-
ber designated by the last two digits.

Position contradiction | 2200 The completion codes for all positioning actions
are 2 (continuous); the Unit cannot begin opera-
tion.

Completion code error | 2300 Completion code for positioning action #0 is not
between 0 and 5.

2301-2352 There is a BCD error in the position data desig-
nated by the last two digits of the alarm code.
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Section 8-8

8-8 Error Code List

Note When interpolating, the Y axis error code is also output to the X-axis alarm/error

code word (n + 11).

Error

Error code

Problem

Correction

START

5000

Pulses cannot be output for START com-
mand because of data that generated an
alarm. This data includes the initial speed,
initial positioning action number, accelera-
tion, deceleration, backlash compensation,
internal CW limit, internal CCW limit, speed
and target position.

Read out alarm code and correct
data accordingly. The error code will
be erased for the next START if
data has been properly corrected.

Interpolation data

5010

Single-axis and interpolation data are
mixed at initialization. This is a prohibited
completion code.

Check the program. This error code
is cancelled at the next data trans-
fer.

Direction reversed

5020

Pulse output is not possible because the
direction was reversed following a continu-
ous positioning action.

CW limit

5030

Pulse output is not possible because the
internal CW limit would be passed.

CCW limit

5031

Pulse output is not possible because the
internal CCW limit would be passed.

Check positioning actions and cor-
rect data.

Present position
undefined

5040

Execution of START, TEACH, or ORIGIN
RETURN is not possible because the pres-
ent position has not been established.

Stopped at CW limit

5060

An attempt was made to feed clockwise

using HIGH-SPEED JOG, LOW-SPEED

JOG, or INCH following RELEASE PRO-
HIBIT after feeding had been stopped at
CCW limit.

Stopped at CCW
limit

5061

An attempt was made to feed counterclock-
wise using HIGH-SPEED JOG, LOW-
SPEED JOG, or INCH following RELEASE
PROHIBIT after feeding had been stopped
at CCW limit.

Execute ORIGIN SEARCH, RESET
ORIGIN, or preset the present posi-
tion with TRANSFER DATA.

Manual CW limit

5070

The internal CW limit was reached and
feeding stopped during execution of HIGH-
SPEED JOG, LOW-SPEED JOG, or INCH.

Feed counterclockwise.

Manual CCW limit

5071

The internal CCW limit was reached and
feeding stopped during execution of HIGH-
SPEED JOG, LOW-SPEED JOG, or INCH.

Feed clockwise.

ORIGIN SEARCH
disabled

5100

ORIGIN SEARCH cannot be executed
because of data for the origin compensa-
tion, search speeds, or backlash com-
pensation that generated an alarm code.

Read out alarm code and correct
data accordingly.
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Section 8-8

Continued . . .
Error Error code Problem Correction
ORIGIN RETURN 5200 ORIGIN RETURN cannot be executed Read out alarm code and correct
disabled because of data for ORIGIN RETURN and correct data accordingly.
speed or backlash compensation that gen-
erated alarm.
HIGH-SPEED JOG | 5300 HIGH-SPEED JOG cannot be executed
disabled because of data for HIGH-SPEED JOG
speed, initial speed, acceleration, decelera-
tion, or backlash compensation that gener-
ated an alarm.
LOW-SPEED JOG | 5400 LOW-SPEED JOG cannot be executed
disabled because of data for LOW-SPEED JOG
speed, initial speed, or backlash com-
pensation that generated an alarm.
INCH disabled 5500 INCH cannot be executed because of data
for backlash compensation that generated
an alarm.
Emergency stop 6000 Feeding has been stopped by emergency | Check wiring. Turn off emergency
executed stop signal input. stop signal and execute RELEASE
PROHIBIT and ORIGIN SEARCH.
CW limit 6100 Feeding has been stopped by CW limit sig- | Check wiring. Execute RELEASE
nal input. PROHIBIT and then feed counter-
clockwise using HIGH-SPEED
JOG, LOW-SPEED JOG, or INCH
(or execute ORIGIN SEARCH after
RELEASE PROHIBIT).
CCW limit 6101 Feeding has been stopped by CCW limit Check wiring. Execute RELEASE
signal input. PROHIBIT and then feed clockwise
using HIGH-SPEED JOG, LOW-
SPEED JOG, or INCH (or execute
ORIGIN SEARCH after RELEASE
PROHIBIT).
No origin proximity | 6200 No proximity signal is detected between the | Check DIP switch setting, wiring of
signal CCW and CW limits even though pin #3 on | proximity signal, and signal type
DIP switch designates a proximity signal. (N.C. or N.O\)).
No-origin flag 6201 The origin signal is not detected between Check wiring of origin signal and
CCW and CW limits. signal type (N.C. or N.O.)
Origin signal posi- 6202 Feeding was stopped by origin signal input | Check position of origin signal and
tion during ORIGIN SEARCH before the prox- proximity signal relative to required
imity speed was reached, i.e., proximity deceleration.
signal and origin signal are too close rela-
tive to time required for deceleration from
high speed to proximity speed.
Counterclockwise 6400 CW limit signal was input while feeding Check wiring of limit signals.
CW limit counterclockwise.
Clockwise CCW 6401 CCW limit signal was input while feeding Check wiring of limit signals.
limit clockwise.
PC mode change 6600 PC mode was changed between MON- Execute ORIGIN SEARCH to

ITOR and PROGRAM during pulse output.

obtain present position.
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Section 8-8

Continued . . .
Error Error code Problem Correction

CHANGE SPEED 6700 Feeding has been stopped during pulse Check speed data. If problem is
output following CHANGE SPEED due to corrected, this error code will be
data for the speed of the next positioning erased by the next START.
action for which an alarm was generated.

Multiple command 8000 More than one command bit has been set | Check program. This error code will
simultaneously. be erased when every command bit

in channel n goes to 0.

Initial positioning 8100 Initial positioning action number contained | Check program. If problem is cor-

action no. in IR area is not between 00 and 19. rected, this error code will be

erased by the next START.

TEACH positioning | 8200 TEACH positioning action number is not Check program. If problem is cor-

action no. between 00 and 19. rected, this error code will be

erased by the next TEACH.

ROMin PC 8210 TEACH cannot be executed because PC Check program. This error code will
user program memory is ROM. be erased by the next TRANSFER

Transferred posi- 8300 Beginning transfer number for TRANSFER DATA.

tioning action no. DATA is not between 00 and 25.

PC beginning word | 8301 Beginning PC word number for TRANS-

number FER DATA is out of range or becomes out
of range when the designated number of
transfers is added. (See 7-4 TRANSFER
DATA for range details.)

PC area number 8302 PC area number for TRANSFER DATA is Check program. This error code will
not between 0 and 4. be erased by the next TRANSFER

DATA.

Number of transfers | 8303 The number of transfers for TRANSFER Check program. This error code will
DATA contains a BCD error or is out of be erased by the next TRANSFER
range. DATA.

Present position 8304 The position preset with TRANSFER DATA | Check program and data in PC.

preset contains a BCD error or is out of range.

TRANSFER DATA 8405 TRANSFER BUFFER executed during Check the program. This error code

timing Transfer buffer. will be erased by the next DATA

TRANSFER.
Transfer buffer tim- | 8306 Transfer buffer executed during TRANS- Check the program. This error code
ing FER BUFFER. will be erased by the next DATA
TRANSFER.

Hardware 9000 LSl initial processing at start-up is not com- | Hardware is possibly faulty.
pleted normally.

9100 Target position for a positioning action has | Hardware is possibly faulty or error
been exceeded. is possibly caused by noise.
9200 Speed for a positioning action has been

exceeded.

187

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




SECTION 9
Programming Examples

O0-1 Example 1. .. ..o e 190
0-2 Example 2. .. ..o e 196
0-3  Example 3. ... e 199
0-4  Example 4. .. ..o e 201
0-5  Example 5. ... e 203
0-6 EXample 6. .. ... e 208
O-7  ExXample 7 . ..ot e 210
0-8 Example 8. .. .. . e 218
0-9  Example 0. .. ..o e 219
9-10 Example 10 . . ..ottt e e 221
O-11 Example 11 .. ..ot e e e e e e 229

189

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



Example 1 Section 9-1

Section Overview This section presents programming examples which illustrate how to use the
many different commands and settings in operating the Position control Unit.

9-1 Example 1

Operation with Minimum Data: Displaying JOG Positions

Wiring The illustration below shows the simplest possible wiring for operation of the
Position Control Unit.

Hand-held Programming Console
Position Control Unit #0 C200H PC C200H-PR027
0/34 | POwer
supply
18 | CW limit
24 VDC+ X axis
17 | CCW limit
Emergency
19 stop
21 | CW limit
Y axis
20 | CCW limit
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Example 1
DM Area Settings The data settings shown below are the minimum required to prevent the alarm/
error LED from flashing.
X axis:
ORIGIN | Initial | Initial
RETURN | speed| position
speed no.
A 1F 0-F | 052
DM 1000 |1]|0f0O (O HIGH- LOW- ORIGIN | ORIGIN
SPEED | SPEED | SEARCH| SEARCH
DM 1001 | 1[2]1]2 JOG JOG speed proximity
\ speed speed speed
1-F 1-F 1-F 1-F

DM 1082 [2 [0 |0 |0 [Speed #1

DM 1083 [0 (5 |0 0 [Speed #2

DM 1098 [0 |0 [0 |6 [Acceleration

DM 1099 (0 |0 [0 |6 | Deceleration

Y axis:
ORIGIN | Initial [ Initial
RETURN | speed| position
speed no.
/ 1-F 0-F 0-52
DM 1100 |1|0]|O |0 HIGH- LOW- ORIGIN | ORIGIN
SPEED | SPEED |SEARCH| SEARCH
DM 1101 |1|2]1)2 JOG JOG speed | proximity
\ speed speed speed
1-F 1-F 1-F 1-F

DM 1182 [2 10 P P [Speed #1

DM 1183 [0 6 P P [Speed #2

DM 1198 [0 [0 P |6 |Acceleration

DM 1199 [0 [0 P |6 |Deceleration
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Example 1

Procedure for the X Axis

1,2 3. 1. Set the PC to PROGRAM mode, and then begin operation from the Pro-

gramming Console.
2. Write data into the DM area and restart.

CLR shiFr | |SONT SHIFT HR | 8 A A MONTR PLAY REC
0 1 0 0 SET RESET

A0100
"“OFF

3. Monitor the present position words.

CH B B D
CLR |—p»| SHIFT — 1 1 3 MONTR
E I |
[ 4 MONTR

B

CH B
1

SHIFT 1
*

S

C114 C113
0999 9911

4. Monitor the RESET ORIGIN command bit.

A 1 (A
[ 0 [ 0 [ 8 HMONTR

SHIFT

CONT B A
7 1

10008 C114 C113
“OFF 0999 9911

5. Reset the present position.

pav | [ REC
SET J_=|RESET

10008 C114 C113
“OFF 0000 0000
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Section 9-1

6. Set LOW-SPEED JOG command bit.

BB

Programming Console Display

10013 C114 C113
“ON 0000 2340

\ |
The values of the present
position increase or decrease.

Indicators on Position Control Unit

NC211
N2 N/
RUN O O, X
N
cw O, Y
\N_ 7
JO, ALARM
A4
ccw JO. ERROR

7. Stop LOW-SPEED JOG.

CW and busy LEDs light.
(with 10012, direction, OFF)

REC 10013 C114 C113
RESET ~OFF 0001 0615
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Example 1 Section 9-1

Procedure for the Y Axis

1,2 3. 1. Set the PC to PROGRAM mode, and then begin operation from the Pro-
gramming Console.

2. Write data into the DM area and restart.
CONT A B A A | PLAY REC
CLR CLR CLR SHIFT | SHIFT HR 0 1 0 0 MONTR <
# SET RESET

A0100
"“OFF

3. Monitor the present position words.

CH B B
CLR |— SHIFT - 1 1 9 MONTR
B
1 I [ 9 HMONTR

CH B
SHIFT 1

S

C119 C118
0999 9911

4. Monitor the RESET ORIGIN command bit.

F 1 (A
[ 5 [ 0 [ 8 HMONTR

CONT B
SHIFT 7 > 1 0

10508 C119 C118
“OFF 0999 9911

5. Reset the present position.

pav | [ REC
SET J_=|RESET

10508 C119 C118
“OFF 0000 0000
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Section 9-1

6. Set LOW-SPEED JOG command bit.

BB

Programming Console Display

Indicators on Position Control Unit
10513 C119 C118 NC211
~ON 0000 2340 RN O° O X
‘ ‘ 2N 2N
N
W Y
The values of the present c 'o‘
position increase or decrease. N
JO, ALARM
A4
ccw /O, ERROR
CW and Y LEDs light.

7. Stop LOW-SPEED JOG.

REC
RESET

10053 C119 C118
“OFF 0001 0615
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Example 2 Section 9-2

9-2 Example 2

Positioning at an Interval: Using RESET ORIGIN
In this example, the Position Control Unit is assumed to be assigned unit number

0. (Single-axis START)

Operation Feeding is executed to positions lying at equal distances in the same direction
from a specific point; it is executed repeatedly using the same positioning action
followed by RESET ORIGIN.

ORIGIN
SEARCH

|0 |
Origin proximity | RESET ORIGIN
signal Origin
(or Z encoder signal)

DM Area Settings for the X Axis

ORIGIN | Initial | Initial
RETURN | speed| position
speed no.
1toF OtoF| Oto 52

N

DM 1000 (1]0]0|O

HIGH- [LOW- [ORIGIN [Origin

SPEED| SPEED [ SEARCH| prox.
JOG  |JOG speed

TwoF 1110F 144F [1t0F

DM 1001 [1]2]1]2

s’

Positioning action no. 0

DM 1022 [1]|0|0|3| —=|Speed|Output| Dwell | Comple-
No. code |[time |tion code
DM 1023 (0)|0]0|0 1toF|0toF [0toF |0to5

DM 1024 (0]|0]|0O (1

Target position

DM 1082 [5[0|0|0| Speed #1
DM 1083 (0]|5(0|0| Speed #2 DM 1021 |0:0'0' E

43210

DM 1097 [0[0|0|0| Speed units

. ZoI1I1I1Io|<—
DM 1098 | 0|00 [8]| Acceleration “T'T'TTT Direction (CW)

. Proximity signal present
DM 1099 |0]0]0 8| Deceleration —— Origin proximity N.O. contact

Origin N.O. contact
No proximity reverse
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DM Area Settings for the Y Axis

ORIGIN | Initial | Initial
RETURN | speed| position
speed No.
1toF OtoF| Oto52

N

DM 1100 (1[0|0 |0

HIGH- |LOW- | ORIGIN |Origin
SPEED | SPEED | SEARCH prox.

JOG  |JOG  fspeed |[speed
ToF (110F 144 F |1toF

DM 1101 [1|2(1 |2

¥

Positioning action no. 0

DM 1122 [1|o|0[3| —|Speed|Output| Dwell | Comple-
No. code |[time |tion code
DM 1123 (0]010 [0 1toF[0OtoF |OtoF |0to5

DM 1124 (0[0]0 |1

Target position

DM 1182 5|00 [0 | Speed No. 1

DM 1183 |0]5[0 [0 | Speed No. 2

DM 1197 |0|0 |0 [0 | Speed units

DM 1198 |0]0 |0 |8 | Acceleration

DM 1199 [0]0 |0 |8 | Deceleration
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Program
X-axis start switch
{} DIFU(13) 3000
Y-axis start switch
{} DIFU(13) 3100
Busy flag
03000 11012
il H 10002) X axis ORIGIN SEARCH
Busy flag
03100 11512
il H 10502) Y axis ORIGIN SEARCH
No origin At origin Busy
10011 11002 11012
—} {} W 10000) X axis START
No origin At origin Busy
11511 11502 11512
—} {} W 10500) Y axis START
X-axis positioning completed flag
11000
0} DIFU(13) 3001
Y-axis positioning completed flag
11500
I DIFU(13) 3101
03001 11002
) 0 o 0300
03002
03101 11502
. 0} ¥ 0310
03102
03002 11012
n i 10008) X axis present position reset
u Al
03102 11512
i e 10508) Y axis present position reset
X-axis operation stop switch .
" 10015) X axis STOP
Y-axis operation stop switch .
| 10515) Y axis STOP
END(01)
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9-3 Example 3

Using the Origin and Origin Proximity Signals
Configuration (mode 0)

Position Control Unit #0 C200H PC

22/34 Power
supply
*e ®— i3 | cW limit

24VDC =
22— 17 | cow limit
X axis
10 Origi
) 1 rigin
[ 7 | Proximity
Emergency
e o—| 19 stop
32
Origin
0—6_6-[ 33 g
29 | Proximity
Y axis
¢e o 21 | CW limit

———0-®_o—| o9 [ CCW limit

DM Area Settings
DM 1021 0:0:0'6

43210

10:0+ 11+ 0| e—
“T'TTT = Direction (CW)
Proximity signal present
Origin proximity N.O. contact

Origin N.O. contact
No proximity reverse
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Operation

{} 10002) X axis ORIGIN SEARCH

)
)

{} 10502) Y axis ORIGIN SEARCH

The possible search patterns for ORIGIN SEARCH using both an origin signal
and an origin proximity signal are shown below.

Origin proximity signal

0 ) )
Pulse output ) !
CCW = : \ > CW
START ! N~ ©
-+ : 0 > CW
cew ' START SN
X . Origin (Stop)
-—
CCW = > CW
—  START CW limit

200
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9-4 Example 4

Positioning After ORIGIN SEARCH

Operation Operation alternates between an initial positioning action and ORIGIN
RETURN, using a point on the X axis as a reference (point A in the diagram
below). After STOP switch input, operation returns to the origin and stops.

Speed No. 1
Positioning action No. 0 (START)
- >
ORIGIN <
SEARCH |,
| 0 10000

Origin proximity | point A
signal Origin

(or Z encoder signal)

DM Area Settings

ORIGIN | Initial | Initial
RETURN | speed| position
speed no.
1toF OtoF| O0to52

N

DM 1000 (1[1]0

HIGH- [LOW- [ORIGIN [Origin
DM 1001 |1]|2]1 (2 SPEED| SPEED| SEARCH| prox.
\ JOG |JOG speed

TtoF 11t0F 144 F 1t0 F

Positioning action no. 0

DM 1022 [1|0|0|3| —|Speed|Output| Dwell | Comple-
No. code |[time [tion code
DM 1023 |0(0]0]0 1toF[0toF |OtoF |0to5

DM 1024 (0|00 (1

Target position

DM 1082 |5|0|0|0]| Speed No. 1
DM 1083 |0|5]|0[0| SpeedNo.2 DM 1021 [0:;0:'0: E

43210

DM 1097 |0]|0|0|0| Speed units

'O 1 1'1 O|<—

I T Direction (CW)

. PrOX|m|tyS|gnaI resent
DM 1099 [0|0|0 |8 Deceleration __ Origin prommﬁy N.O. contact

Origin N.O. contact
No proximity reverse

DM 1098 | 0|0|0|8| Acceleration
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Example 4

Section 9-4

Program

202

Start switch
Il

Busy flag
03000 11012
I1 )

DIFU(13) 3000

U A
No origin At origin

Stop switch 11011 11002
) ) []

@ ORIGIN SEARCH
Busy flag

A A L]

Start completed
I1

10000) START

u
11000
03001 11012

DIFU(13) 3001

[
U Al

10003) ORIGIN RETURN

END (01)
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Example 5

Section 9-5

9-5 Example5

Point to Point Operation on Both the X and Y Axes

1. Independent Operation

DM Area Settings

DM 1000
DM 1001

DM 1022
DM 1023
DM 1024

DM 1082
DM 1083

DM 1098
DM 1099

This example shows how to use ORIGIN SEARCH, present position reset, or
START after present position reset to operate simultaneously on both the X and
Y axes. (Unit No. 0 is used for the purpose of this example.)

CW
B (0, 5000) A (10000, 5000)
— O
Y axis o
pulse .
R

P » CW

Origin X axis pulse

In the diagram above, single axis positioning is executed from the origin (0, 0) to
point B (0, 5000) onthe Y axis, followed by point A (10000, 5000) on the X axis. X
axis START use the Y axis positioning completed flag (bit 00 of word n+15).
When simultaneous operation on both axes is executed with the same DM area
settings, X axis START receives priority. It takes 10-50 ms to process X axis
START, and Y axis START must wait for that processing to finish.

ORIGIN | Initial | Initial

Y axis RETURN [ speed| position
speed No.
1toF OtoF | 0to52

N

0 DM 1100 [1]0]O (O

HIGH- |LOW- [ORIGIN [Origin

ol bm1io1 [1l2]1 ]2 \ SPEED [ SPEED [ SEARCH | prox.

JOG | JOG speed speed
ToF (10F 1446F |1toF

Positioning action no. 0

olo|3 DM 1122 [1|0|0 3| —=|Speed|Output| Dwell | Comple-
No. code |[time |tion code
olojofo| DM1123 |5/0(0|0 1toF[0toF |0toF |0to5
0|00 |1 DM 1124 (0|00 |0

Target position

0 DM 1182 |1|0|0[0| Speed No. 1

0 DM 1183 [0|1|0|0| Speed No.2

5 DM 1198 |00 (0 [5 Acceleration

5 DM 1199 |0|0(0 |5 Deceleration
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Example 5

Program

204

Section 9-5
The following diagram shows a program for executing START independently on
each axis.
Start switch
—{—— DIFU(13) 10500 | Y axis START
Y axis positioning Y axis X axis
completed flag Busy flag Busy flag
11500 11512 11012
{l AF A DIFU(13) 10000 | X axis START

The next diagram shows the program for simultaneous START on both axes.

Start switch
{} DIFU(13) 10000

DIFU(13) 10500

Note When operations are started on both axes simultaneously, the X axis receives
priority. It takes 10-50 ms to process X axis START, and Y axis START must wait
for that processing to finish.
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Example 5 Section 9-5

2. Interpolation Operation with Independent Axis START

cwW No. 1
B (0, 5000) A (10000, 5000) , D .
0o X axis No.0 AN
Y axis = B !> 7 ':CW
ulee Interpolation (=) : B @ Na
p START X . )
' No.0O . '
) L} )
) )
Y axis ;F\ No. 1 ]
> CW ! = CW

Origin/ X axis pulse

The same operation as in Example 1 is possible with interpolation; there are
more DM area settings to make, butthe programitselfis simpler. The completion
code in DM word 1022 changes from #1 (Single) to #2 (Continuous), allowing
continuous operation (shown by the dotted lines in the diagram). For interpola-
tion START, use X axis START.

DM Area Settings

. . ORIGIN | Initial | Initial
X axis Y axis RETURN | speed| position
speed no.
1toF OtoF | Oto52

*
Oy
Oy

DM 1000 (1]0]0|O DM 1100 1|0

HIGH- [LOW- [ORIGIN |[Origin
DM 1001 |1|2]1]|2 DM 1101 [1(|2]1 |2 \ SPEED| SPEED| SEARCH | prox.

JOG  [JOG speed speed
1toF |[1toF

1toF 1toF
T Positioning action no. 0

DM 1022 1|00 |1 DM 1122 (1010 |1 | __[Speed| Output | Dwell | Comple-

__ |INo. |code |[time [tion code
DM 1023 |(0]|o]o]|o DM 1123 [5[0]0 [0 1toF|lotoF |0toF |0t05
DM 1024 (440|0|0 DM 1124 (0]0]0 |0
DM 1025 [1(1]0]3 DM 1125 |1]1]0[3 Target position
DM 1026 (0|00 |0 DM 1126 |0f0(0 |0
DM 1027 |4f0|0[1 DM 1127 (o(o|O |0 Direction

Positioning action no. 1

DM 1082 [1[0]0]0 DM 1182 (1|00 |0 | * Speed No. 1

DM 1083 |of1|ofo DM 1183 |01 |0 o | * Speed No. 2

DM 1098 (0]|0]|0 |5 DM 1198 |0]0|0 [5 | * Acceleration

DM 1099 [0]0]0 (5 DM 1199 (0(0]0|5| * Deceleration
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Example 5 Section 9-5

Program

]. Start switch
| {} DIFU(13) 10000 [ X axis START

(Interpolation)

When the direction of the X axis positioning action is set from 4 to 7, it becomes
interpolation data. The speed, acceleration, deceleration, output code, and
dwell time settings for interpolation become X axis values. Y axis settings

(marked with an asterisk *) are ignored, but data must be input to prevent an
alarm form being generated.

206
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Example 5

Section 9-5

3. Linear Interpolation Operation

Cw
B (0, 5000) A (10000, 5000)
Y axis
pulse
, =CW
Origin X axis pulse

X axis

START

Y axis

i

. /
Interpolation

No. 0

No. 0

/Y

\

CW

CW

In this example, linear positioning is carried out from the origin (0, 0) to point A

(10000, 5000). The speed of interpolation is the speed set for the X axis.

DM Area Settings

DM 1000 (1]0]0 |0

DM 1001 [1]2]1]2

DM 1022 (1|00 (1

DM 1023 (0]|0]|0|O

DM 1024 (4]|0]0|0

DM 1082 (1]0]0 |0

DM 1083 (0[|1]0|0

DM 1098 (0]|0]|0 |5

DM 1099 [0]0]0 (5

Program

DM 1100
DM 1101

DM 1122
DM 1123
DM 1024

DM 1182
DM 1183

DM 1198
DM 1199

Y axis

Oy

[S)
S |© |[Ok

o
o

N

ORIGIN | Initial | Initial
RETURN | speed| position
speed no.
1toF OtoF| Oto52

HIGH- |LOW- | ORIGIN [Origin

SPEED| SPEED| SEARCH | prox.
JOG [JoG speed

TwoF 1110F 1440F |1toF

Positioning action no. 0

Speed| Output | Dwell | Comple-
No. code |[time |tion code
1toF|OtoF [OtoF|Oto5

Target position

Direction

]. Start switch
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Example 6 Section 9-6

9-6 Example 6

Feeding Selectively with START

Configuration The configuration here is the same as that for Example 1. There is no origin or
origin proximity signal used. With the following data and program, the user can
select feeding 4,000, 5,000, or 6,000 pulses at atime at 2,000 pps. The data set-
tings shown below are the minimum required to prevent the alarm/error LED
from flashing. The positioning actions are all CW (incremental) bank completion

actions.
ORIGIN | Initial | Initial
RETURN | speed| position
speed no.
1toF OtoF| Oto 52
DM 1100 [1f{0f0f0O /
HIGH- |LOW- | ORIGIN | Origin
DM 1101 [1[2]1]2 SPEED| SPEED| SEARCH| prox.
\|joa  |JoG speed
ToF J1oF | 440 F 1toF
Positioning action no. 0
Speed| Output | Dwell | Comple-
DM 1122 (2]0(0 [3 No. |code |[time |[tioncode
- 1toF[OtoF [OtoF [Oto5
DM 1123 (400 |0
DM 1124 [2lololo — Target position
DM 1125 (2(0]0 |3
DM 1126 |5(0]0 |0 — Positioning action #1
DM 1127 (2|00 |0
DM 1128 (2[00 |3
DM 1129 [6]0|0|0]| [~ Positioning action #2
DM 1130 [2]0[0 [0 |
DM1182 (200 [0 Speed #1
DM1183 (0|50 [0 Speed #2
pDM1198 |ololo |6 Acceleration
DM1199 |ololo |6 Deceleration

208
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Example 6 Section 9-6

Program With the following program, input A, B or C can be selected and START executed
to feed the desired number of pulses.

Origin reset switch

+—} 10508 Present position reset
25313 (normally ON) S o .
< [ 10501 Valid initial positioning action no.
Input A
+— MOV (21] Selects positioning action #0
#000(
Input B 106
+—} MOV (21) Selects positioning action #1
#0001
1
Input C 08
+—} MOV (21)] Selects positioning action #2
#0002
10§
START input
+— 10500) START
END (01)
CW
Y axis
speed
4000 5000 6000
pulses pulses pulses
2000 +
pps / \ / \ / \
| | 1 -
Input  START Input START Input START ime
A input B input C input
Y
CCW
209
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Example 7 Section 9-7
9-7 Example 7
Using START To Carry Out Positioning Actions
Wiring (Details Omitted)
NC211 D211 ID211  OD211 OoD211  ID211  ID 211 PR027
Position | IN, IN, OuT, OuT, IN, IN, C200H
Control [ 16 points | 16 points | 12 points | 12 points | 8 point 8 point
Unit #0 points points points points points points PC r
Driver ~ Motor 100
O_ words Word 1 | Word 2 Word 3 | Word 4 Word 5 Word 6
Y axis 00 | ORIGIN SEARCH
9191919(1919(9]9 i
| Display 01 | RELEASE PROHIBIT
Thumbwheel switches -
X axis 02 | JOG direction
Driver  Motor Display
Word 6| 03 | HIGH-SPEED JOG
Yaxis | o4 [ LOW-SPEED JOG
The lower 2 digits are used to 05 | START
specify initial positioning action . .
number. 06 Vallld initial positioning
action no.
| 07 | STOP
9 ’ CW limit '
00 | ORIGIN SEARCH
. CCW limit
L N X axis 01 | RELEASE PROHIBIT
+—O Origin 02 | JOG direction
+—0O O—— Origin proximity yg;?: 03 | HIGH-SPEED JOG
Hi4—ee— Emergency STOP 04 | LOW-SPEED JOG
24 VDC ) y CW limit 05 | START
——|| CCW limit Y axis 06 | Valid initial positioning
J Origin action no.
— Origin proximity o7 |STopP
—0O O——~

Program

210

To execute positioning in autoincrement mode, turn
ON 05 only. To forcibly execute the number specified
by the thumbwheel switch, turn ON 06 and then 05.

To execute ORIGIN SEARCH, first turn ON switch
00, and then manually turn ON the origin proximity
signal to stop feeding.
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Example 7 Section 9-7
00500
I} 10002) ORIGIN SEARCH
00501
0 10004 RELEASE PROHIBIT
00502
—} 10012) JOG direction
00503
{ 10011) HIGH-SPEED JOG
X axis
00504
{l 10013) LOW-SPEED JOG
00505
{} 10000) START
00506 Valid initial positioning
{} 10001)  action number
00507
I} 10015) STOP
00600
{f 10502) ORIGIN SEARCH
00601
0} 10504 RELEASE PROHIBIT
00602
0} 10512) JOG direction
00603
[} 10511) HIGH-SPEED JOG
Y axis
00604
[ 10513) LOW-SPEED JOG
00605
| 10500) START
00606 Valid initial positioning
il 10501} action number
00607
0} 10515) STOP
(continues on next page)
211
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Example 7 Section 9-7

25313 (normally ON)

{} MOV (21)
001 Sets initial positioning action no. (00 to 52)
Transfers contents of Word 1 to Word 101
101| Rightmost 2 digits are used.

25313
) | MOV (21)
110| Displays X axis status

003

25313

{l MOV (21)
002 Sets initial positioning action no. (00 to 52)
Transfers contents of Word 2 to Word 106
106| Rightmost 2 digits are used.

25313
} MOV (21)
115| Displays Y axis status

004

END (01)

212
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Example 7 Section 9-7

DM Area Coding Sheet Unit Number: 0
Allocated DM words
DM 1000 through DM 1099

The first two digits of each word number have been eliminated from the tables on
the following two pages. These digits are the same for all words and can be
obtained by computing the first DM word allocated to the Unit, which in this
example is DM 1000. This word, designated m, is equal to 1000 plus 100 times
the unit number.

213
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Example 7 Section 9-7
X axis
Wl 15 00, Function W [15 00 Function W |15 00 Function
oo| 1|0 |1 |2 |mnitial position nos.; Transfer no.—l Transfer no.—l
speed nos.
01| 2(3 |4 |5 34 19| 1| Al 1 67
. Positioning Positioning
Origin com- ; 4 ;
2 3% (0)]0]0]0 68 15
02] 21010 |0 pensation and action #4 action #15
03| 0|o|o [o| direction 36|4|0]| 0|5 69
Backlash com-
04 0(0]0 |0 | pensation 37 [9f1]ofo0 ot 70 oo
ositioning ositioning
05( 000 |0 | cw limit 38 [0[0f0] 0] action #5 5| 7 action #16 | 1©
06| 0|80 |0 39(410]0| 6 72
o7| o|o]o |0 coW limit 40 (8]|1]0]| 2 73
imi e
Positioning Positionin
X 6 g
08| 0|8 |0 [0 a1{o|ofo| 0| action#6 74 ovonay 17
09| 0|50 |0 42 (410]0]| 1 75
Zone 0 CW limit
101 0|0 (0O |O 43 (912] 0] 2 76
Positioning Positioning |18
11| 0[50 |0 44 10| 0]| 0| 0| action#7 7| 77 on #1
Zone 0 CCW limit action #18
12| 110 |0 |O 45(410]0] 2 78
13] 0[0]0 0| " cwiimi 46 (6]3|0| 2 79
one imi Positioning o
- 8 Positioning | 19
14 0 0 O 1 47 0 0 O 0 action #8 80 aCtiOn #19
151 8|0 (0 |O 48 (410] 0] 3 81
Zone 1 CCW limit
16| 00 |0 |O 49 (714]10] 2 82| 5| 0| 0| O Speed #1
Positioni
17| ofo o |0 50 [0|0f 0] o] soonse> | o] &[5] 0| of o Speed#2 |53
Zone 2 CW limit
181 010 |0 |2 51(4])10]0]| 4 84| 0| 5| 0| 0| Speed #3
19| 51010 |O 52 (3]15]0] 2 85(4| 0| o 0| Speed #4
Zone 2 CCW limit Positioning
10
201 ojOo |0 |1 53(2]10]0]0 action #10 86| 0| 3| 0] O] Speed#5 54
Origin
211 0|0 |0 |E Origin proximity 5414101 0] 4 87 (1] 0| o 0| Speed #6
22| 6(0 [0 [0 | positioning 55 [A| 6] 0| 0 88| 2| 0| 0| o] Speed#7
23| 0] oo [o | tion#0 O0lss|ofofo]o0 :gt?c')tfmg 1] 89| 3| o] o] of Speed#8 |55
24| 4|00 |1 57(4]10]0| 6 90| 4| 0| ol 0| Speed #9
251 71010 |0 Positioni 58 (6)10]5]| 1 91| 5| 0] 0] O Speed#10
action #1 1[50 [3]0] 0] o] Postioning 92| 6| of of of Speed#11
26| 0j0]0 0 action #12 [ 12 P 56
271 4100 |2 60(4])10]0]0 93| 7| 0] 0| 0| Speed#12
28| 8|15 |1 Positioni 61(8]10]0]| 1 94| 8| 0| 0] o Speed #13
ositioning 2 o
29| oo |0 |o [ action #2 62|6|0f0]|o0 P°t$'t'°;'1’59 13| 95| 9| of o| 0| Speed#14 |57
action
30| 4100 |3 63[(5]10]0]0 96| 1] 0] 0] 0| Speed #15
311 9|1 |A |1 64 |A| 0] O] 3 97 (8| 0| 0 0] Speed units
32| olofo |o Pc’fitioggng Sles|ofofo]o0 P0t$i“0;i1flg 14| 98] o] 1] o] o] Acceleration |58
action action
33| 41010 |4 66 (4]10]0]0 99| 0| 0| 5| 0| Deceleration
214
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Example 7 Section 9-7
Y axis
wWi| 15 00, Function W |15 00 Function W |15 00 Function
ool 1|1 |1 |2 |Initial position nos.; Transfer no— Transfer no.—
speed nos.
01| 2(31]4 |5 34|91 Al 1 67
. Positioning Positioning
Origin com- ; 4 ;
2 35|5(0[0|0 68 15
02| 2(0|0 |0 pensation and action #4 action #15
03| 0| 0|0 |0 | direction 36|o]|o|o|2 69
Backlash com-
04| 0j0 |0 [O pensation 37|9(1]0|O - 70 o
Positioning 5 Positioning 16
051 0[0]0 O | cw limit 38 10[0|0f O] action #5 4 action #16
06 0|80 [0 39|0(0|0f3 72
07| 0jo0|0 [O COW limit 40 |8 1] 0|2 73
mi e
Positionin itioni
08| 0|8 o |0 a1(5|0| 0| 0| sotonse’ | 6] 74 Positioning | 17
09| 0|5(0 [0 42 |0(0|0fO 75
Zone 0 CW limit
10| 0of{o0 |0 |O 431912|0| 2 76
Positioning Positioning | 18
11| 0|50 |o 44 [0 00| O| action #7 4 i
Zone 0 COW limit action #18
121 1|00 |0 4510 0| 0] 1 78
13| 0({0 |0 |O 2 1 OW limit 46 |6 3| 0| 2 79
one imi Positioning o
14| 0| o o |1 47 |5| 0| 0| 0| action #8 8] 8o z;?géoggngg 19
15] 8(0 |0 |O 48 |00 Of 1 81
Zone 1 CCW limit
16( 0| 0|0 (O 49 17(4(0| 2 82| 5| 0| 0] O] Speed #1
Positioni
17| ofo o |o 50 [0|0f 0] o] soonse> | o] 85| 0f of o Speed#2 |53
Zone 2 CW limit
18] 0f{0 |0 |2 51 (00 |0 |2 84 (0| 5| 0| 0] Speed #3
19] 5(0(0 |0 52 [3]|5]0f 2 85| 4| 0| 0| O] Speed #4
Zone 2 CCW limit Positioning
1
20( 0|0 |0 |1 53 (1]0]0|0 action #10 0] 86| 0| 3| 0] 0| Speed #5 54
Origin
21 0|00 |6 Origin proximity 54 (0] 0] 0| 2 87 (1| 0| o 0| Speed #6
221 6|00 [0 Positioning 55 (A 6] 0| O 88| 2| 0| 0| O] Speed #7
action #0 0 Positioning
23| 5|00 |0 56 (0] 0] 0|0 action #11 11| 89| 3| 0| 0| 0| Speed #8 55
241 0|00 |0 57 (0] 0] 0|3 90| 4| 0| 0| O] Speed #9
251 7|00 [0 L 58 (6] 0] 5| 1 91|5]| 0| 0| 0| Speed#10
Positioning Positioning
26| 0f0 [0 |0 | action #1 T159|1|5|0| 0| sotion#1o | 12] 92| 6| 0| 0| O Speed#11 |56
271 0|00 |1 60 (0] 0] 0|0 93 (7| 0| O O] Speed#12
28| 8|15 |1 L 618100 1 94| 8| 0| 0] O] Speed #13
Positioning o
29| 5| 0|0 |0 | action #2 2| 62 [3]of of o] Positioning | .1 95f 9| of of o Speed#14 |57
action #13
30| 0|00 |1 63[(1]0]0|0 96 (1| 0| 0| 0| Speed #15
311 9|1 |A |1 64 |A| 0] O] 3 97 (8| 0| 0 0] Speed units
Positioning T
32| 0| o |0 [o | action #3 3|e6s5|ofo]of of Positioning f,,1 9g|0o| 1| o] o| Acceleration |58
action #14
33| 0|00 (2 66 (0(0|O0O|O 99| 0| 0| 5| 0| Deceleration
215
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Example 7

Section 9-7

Feeding Pattern

Y axis

10000

5000

Speed
X/Y axis

Y axis

30000
25000
20000

15000

Speed
X/Y axis

No. 1

P4
o
o

10000 20000 "X axis
#1, single
1000
#0, single
(10000, 5000) (20000, 10000)
A A
)
_____________________ I
' No.5,
)
................. ,
' No. 4 : !
___________ ] , ]
+ No.3 : ' :
' ' ! '
' )
No.2 | ! , !
' ' ' '
' ] ' '
i 1 1 >
30000 40000 50000 60000 X axis

#3, pause #4, pause #5, single
T=0.5s T=1.0s T=1.0s
pause
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Example 7

Section 9-7

Y axis &
30000

21000
20000

15000

10000
5000

o
o

Speed
X/Y axis

20000 30000 4OOOOK\42OOO

#6, #7 ! #9
continu-, continuous | #8 ' continuous
ous ' v continuous !

60000

#10
continuous

A (10000,5000) (20000, 10000) (30000, 15000) (40000, 20000) (42000, 21000) (60000, 30000)
Yaxis 4
1500
-6000

Speed
X/Y axis

#14 (last
action)

X axis

- -3000

T=05s

#12, pause

(-6000, -3000)

(3000, 1500)

(0,0)

#13, pause

217
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9-8 Example 8

Setting Speed

Multiplying the Speed Unit This example uses Unit no. 0 and the X axis.
By 10

DM 1003 [X|[X|O[X| Multiplies speed unit by 10

DM 1082 | 2|0(0]0 x10 Speed No. 1 = 20000 pps

DM 1083 | 1] 0(0]0 x1 Speed No. 2 = 1000 pps

DM 1084 [1]|0|0[0| x10 Speed No. 3 = 10000 pps

DM 1097 |0|0|0]A Speed unit

where,

t | M speed No. 1 x 10
speed No. 2 x 1
speed No. 3 x 10

DM 1003 |X|X]|1|X| Multiplies speed unit by 100

Multiplying the Speed Unit By 100

DM 1082 [ 2(0|0]|0 x100 Speed No. 1 = 200000 pps

DM 1083 | 1(0]|0]|0 x1 Speed No. 2 = 1000 pps

DM 1084 | 1({0]|0]|0 x100 Speed No. 3 = 100000 pps

DM 1097 | 0|0|0|A Speed unit

where,

t | M speed No. 1 x 100
speed No. 2 x 1
speed No. 3 x 100

218
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Example 9 Section 9-9

9-9 Example9

Changing the Target Speed Coefficient
Turning ON switches 1 through 3 during operation before a positioning action is
started changes the target speed coefficient, and thus the speed of operation.
This example use Unit no. 0 and the X axis for the purpose of illustration.

CW
A
ope) Target speed
coefficient 1.5
| Target speed
coefficient 1.0
S000 T Target speed
2500 + coefficient 0.5
X axis ] ! i | _
Switch 1 START Switch 2 Switch 3 100000
\ ON input ON ON
CcCw

DM Area Settings

ORIGIN | Initial | Initial
RETURN | speed| position
speed no.
1toF OtoF| Oto 52

DM 1000 (1|00 (O /
HIGH- |LOW- |ORIGIN |Origin
DM 1001 |1)2]1 (2 SPEED| SPEED| SEARCH| prox.
N|joa  |s06 speed
ToF 111oF f1oF [1toF

Positioning action no. 0

DM 1022 |1|0|0|0]| —|Speed| Output| Dwell | Comple-
No. code |[time |tion code
DM 1023 10]0]0]0 1toF[0toF |0toF|0to5

DM 1024 (0|1]0|0

Target position

DM 1082 [5[0|0|0| Speed #1

DM 1083 (0]|5(0|0| Speed #2

DM 1097 [0[0|0|0| Speed units

DM 1098 |[0|0|0|8| Acceleration

DM 1099 | 0(0|0|8| Deceleration
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Example 9

Section 9-9

Program
Start switch
—l DIFU (13) 03000
03000
{} 10000
Switch 1
—it DIFU (13) 03001
03001
—1 MOV (21)
#0005
102
Switch 2
—l DIFU (13) 03003
03002
—1} MOV (21)
#0010
102
Switch 3
—l DIFU (13) 03002
03003
[} MOV (21)
#0015
102
03001
{} 10107
03002
{}
03003
+—l
| END (01) |
same scan.
220

X axis START command

Target speed coefficient 0.5

Target speed coefficient 1.0

Target speed coefficient 1.5

CHANGE SPEED command

Note The START and CHANGE SPEED commands cannot be executed during the
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Example 10

Section 9-10

9-10 Example 10

Changing Positioning Actions and Using TRANSFER DATA with START

DM Area Settings for the X Axis

DM 1000
DM 1001

DM 1082

DM 1083
DM 1084

DM 1085

DM 1098
DM 1099

DM Area Settings for the Y Axis

DM 1100
DM 1101

DM 1182

DM 1183
DM 1184

DM 1198
DM 1199

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

o |J|o|luo |O
o |Oo|o |o
o |Oo|o |o

o
o
]

ORIGIN | Initial | Initial
RETURN | speed| position

speed no.

/ 1toF OtoF | Oto 52
HIGH- [LOW- |ORIGIN |Origin

\ SPEED | SPEED | SEARCH prox.
JOG |JOG speed
TwoF [1oF [1oF |1toF

Speed #1

Speed #2

Speed #3

Speed #4

Acceleration

Deceleration

ORIGIN | Initial | Initial
RETURN | speed| position

speed no.

/ 1toF OtoF| Oto 52
HIGH- [LOW- [ORIGIN [Origin
JOG [JOG speed
ToF 111oF f1toF [1toF

Speed #1

Speed #2

Speed #3

Acceleration

Deceleration
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Example 10 Section 9-10

Note Although the speeds, acceleration, and deceleration for the Y axis are ignored
during interpolation, this data must be input to prevent generation of an alarm.

X Axis Positioning Data

DM 0100 |1]0[0 |1 DM 0112 [3|0]0 |1 DM 0124 |3|0|0|1
o[ 0] 0|0 o[ 0] 0|0 0|l 0] 0|0
6 0] O] 1 6| 0] 0] 1 g 0| 0] 1
DM 0103 |1]0[|0 |1 DM 0115 [3|0]0 |1 DM 0127 |1]0(0(3
Positioning Positioning Positioning
action no. 21 0 09]0 action no. 25 9 09]0 action no. 29 9 0{9]0
6[ 0] 0|0 6| 0] 0|0 7/ 0] O] 1
DM 0106 |2]|0[0 |1 DM 0118 [4|0]0 |1
o[ 0] 0|0 0 0] 0|0
7| 0] O] 1 71 0] Of 1
DM 0109 |2]|0(0|1 DM 0121 (4|0]|0 |1
Positioning ol o] ol 0 Positioning ol o] olo
action no. 23 action no. 27
7|10/ 0|0 DM 1085 (7|0|0|0
Back Panel Switch Settings
ON-=
1]
2]
s [ ]
4[]
5[]
6]
7 E. Expanded DM
8 .:I no. 0-7
ol
Setto 1
10
.:I DM 0100-0299

Note Within the C200H DM area (DM 0000-1999), DM 0000 to DM 0999 are read/
write addresses. DM 1000-1999 is read-only memory. The MOV command can
rewrite the contents of DM 0000-0999, but not contents of DM 1000-1999.

222
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Example 10 Section 9-10

Y Axis Positioning Data

DM 0200 (1|00 (1 DM 0212 (3|00 (1 DM 0224 |3]|0]0 (1
o[ o[ of0 o[ o[ of0 0] 0[O0
2/ 0(0(0 2/ 0[0f0 210(0(0
DM 0203 (1|00 (1 DM 0215 (3|00 (1 DM 0227 |3]|0]0|3
Positioning 3l 0l0]0 Positioning 3l ol olo Positioning 2l ol olo
action no. 21 action no. 25 action no. 29
2/ 0[0f0 2/ 0(0(0 3 0 Of 1
DM 0206 (2|00 (1 DM 0218 (1]0]0 (1
0| o[ ofO o[ o[ of0
2/ 0[0(0 2/ 0[0f0
DM 0209 (2]|0]0 (1 DM 0221 (1]0]0 (1
Positioning 3l 0]l 0]0 Positioning 3l 0l ol0
action no. 23 action no. 27
2/ 0[0f0 2/ 0(0(0
Operation During XY interpolation, the user program changes the X axis data, which is then

sent to the NC buffer. After START is executed the data transferred to the buffer
is reinitialized.

C200H
Buffer RAM
Program changes
positioning data.
TRANSFER Buffer
DATA Transfer

TRANSFER DATA can be executed whether the data flag is ON or OFF.
Buffer transfer can be done only when the busy flag is OFF.

223
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Example 10

Section 9-10

Program

224

Start switch

it

03000

busy
11012

)4
Al

busy
11512

)4
Al

DIFU (13) 03000

0300

03002

03002

p—t

10008

Positioning

11000

completed At-origin

11002

At-origin
11502

11012 11512

10508

O® ®

)74
Al

03100

)74
Al

)74
Al

DIFU (13) 03100

—
03200

0

03100
1

10000

O,

(continues on next page)

Artisan Technology Group - Quality Instrumentation ...

MOV (21)

#6002

DM 0102

MOV (21)

#7002

DM 0108

MOV (21)

#6002

DM 0114

MOV (21)

#7002

DM 0120

MOV (21)

#6002

DM 0126

MOV (21)

#7002

DM 0129

X axis present position reset

Y axis present position reset

Interpolation START

Changes the X axis
positioning data in the
PC
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Example 10 Section 9-10

(continued from previous page)

Transfers positioning data
from the PC to the NC

e 102 Beginning acti
1 eginning action no.
N MOV 21) (positioning action no. 20)
#2000
102
MOV (21) 103 Beginning word no.
#0100 (word No. 100)
103
MOV (21) 103 Number of transfers (10).
#1000 PC data area no. (no.0)
0=DM
104

10010

Interpolation X axis transfer Busy ~ Busy

completed completed flag  flag
11000 11010 11012 11512
— 1} A A 10115
11000 11010 11012 11512
{1 A A A— DIFU (13) 03200

| END (01) |

225

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



Example 10 Section 9-10

Flag Status

/ No. 20 No. 29 \ /  No. 20
X axis pulse output

Y axis pulse output

L) 1 |
' 1 .
' 1 .
' '
' No. 29 \: I
[ i ,
U
' '
' '
'
Interpolation START 1 !
1000 0 X
' ' :
[ i ,
1 ] ' :
! '
X axis TRANSFER DATA 0 ' :
10010 ' ' .
'
1 ' : !
' [ '
X axis transfer buffer 0 : ) |_| '
10115 ] v X
' [ ' '
' ] ' '
1 X .
X axis positioning comp. flag 0 ) X
11000 ' " \
'+ Data [ ,
1 | transfe - '
< > '
X axis transfer comp. flag 0 X . | Buffer '
11010 \ v transfer *
' P o—e
1 ]
X axis busy flag 0 J
11012 , b —
' ' :
1
Y axis busy flag 0
11512
226
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Example 10 Section 9-10

Operating Patterns

Y axis & No. 28
12000 >
No. 27 No. 26
9000
No. 29 No. 25
No. 24
6000
No. 23/ No. 22
3000
No. 21
No. 20
0 10000 X axis
Speed
X axis
2500
2000
1280
1000 1000
500
No. 20 / No. 22 \ No. 24 No. 26 No. 28 No. 29
0 10000 0 10000 0 10000 0
Speed
Y axis
2000
1280
1000 1000
500
No. 21 No. 23 / \ No. 25 No. 27 No. 29
0 3000 6000 9000 12000 0

227
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Example 10 Section 9-10

(after TRANSFER has been started)

Y axis & No. 28
12000 >
No. 27 No. 26
9000
No. 29 No. 25
No. 24
6000
No. 23/ No. 22
3000
No. 21
No. 20
0 20000 X axis
Speed
X axis 2500
2000 1715
1000 1000
500
No. 20 / No. 22 \ No. 24 No. 26 No. 28 No. 29
0 20000 0 20000 0 20000 0
Speed
Y axis 2500
2000
1029
1000
500
No. 21 No. 23 / \ No. 25 No. 27 No. 29
0 3000 6000 9000 12000 0
228
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Example 11 Section 9-11

9-11 Example 11

Using a Multiple Bank Program
In this example, it is assumed that the data from Example 4 has already been
input to Unit #0.

First Bank (X axis) The data for first bank is entered into positioning action numbers 0, 1, and 2.
(Positioning Action
Numbers 0 to 2)
DM 1084
DM 1022 |3|of0]|2 )
o Speed No. 3
Positioning 0 0| 0| O
action no. 0 DM‘1085
0 0| Of 1
#0 Speed No. 4
DM 1025 [4]|0[0|0 START (continuous) Stop
5 ol ol 0 o o\ ' #1 (single) J
: > CW
o of o] 1 A , 10000 % 15000
2
DM 1028 |3[0]0]3 Stop (bank end) START
Positioning 0l 0] 0] O
action no. 2
ol ol o]0 Speed No. 3
First Bank (X axis) The data for the second bank is entered into positioning action numbers 5, 6, and
(Positioning Action 7.
Numbers 5 to 7)
DM 1037 [3|0]0|2 DM 1084
9/ 0|00 4
Speed No. 3
olololo DM‘1085
TART ;
Positioning 5(0]0(0 S (continuous) #6 (single) Stop
action no. 6 cow O\‘ ) g J .
0] 0| 0f1 - ! > CW
A Y1000 9000 X 15000
DM 1043 (3|0|0 |3 Stop 47 START
1l ololo (bank end)
0j 0|00

229

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



Example 11 Section 9-11

First Bank (Y axis) The data for first bank is entered into positioning action numbers 0, 1, and 2.
(Positioning Action
Numbers 0 to 2)
DM 1084
DM 1122 |3|0f0|2 A
Positioning 0 o[ 0|0 Speed No. 3 DM 1085
action no. 0 \
1
9090 #0 Speed No. 4
DM 1125 |4[0[0 0 START (continuous) ' Stop
. .
500D 0\‘ , #1 (single) '/
CCW = . > CW
o of of 1 A 10000 % 15000
#2
DM 1128 |3[ofo|3 Stop (bank end) START
Positioning 0 0100
action no. 2
o ol olo Speed No. 3
First Bank (Y axis) The data for the second bank is entered into positioning action numbers 5, 6, and
(Positioning Action 7.
Numbers 5 to 7)
DM 1137 [3 (0|0 |2 DM 1084
9/ 0|00 )
Speed No. 3
olololo DM 1085
DM 1140 |4]0]0 |0 45 Speed No. 4
Positioning 5(0]0(0 START (continuous) #6 (single) Stop
action no. 6 COW 0\‘ ' /
0] 0| Of1 < : > CW
A Y1000 9000 % 15000
DM 1143 (3|00 [3 Stop 47 START
1lololo (bank end)
00|00
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Example 11

Section 9-11

Program (Unit #0)

This program distinguishes between the two banks shown on the previous two
pages (for either the X or Y axis). The program selects and execute either posi-
tioning action #0 or #5, it turns the valid bit of the initial positioning number ON,
then immediately OFF. To force execution, leave the initial positioning action

Artisan Technology Group - Quality Instrumentation

valid bit ON.
Start switch A
{l DIFU (13) 10000
Start switch B
{} DIFU (13) 10500
11001 (bank end flag)
0} DIFU (13) 03000
10501 (bank end flag)
0} DIFU (13) 04000
#0 assigned
10000 switch 03000 03101
—| {} HF v ( 03100
0%1 00 MOV (21)
N #0000
#5 assigned 101
10000 Sswitch 03000 03100
{} {} HF AF 03101
09','1 01 MOV (21)
i #0005
#0 assigned 101
10500 switch 04000 04101
{} {} ¥ HF 04100
o:lt|1 00 MOV (21)
N #0000
#5 assigned 106
10500 Switch 04000 04100
{} {} HF v ( 04101
04;I1 01 MOV (21)
i #0005
106
03100
{} DIFU (13) 10001
03101
Il
Ul
04100
{} DIFU (13) 10501
04101
Il
Ul

Designates #0 as the
next positioning action
after the bank ends.

Designates #5 as the
next positioning action
after the bank ends.

Turns ON the valid initial
positioning no. flag for 1
scan with the next
START following the
end of the bank.
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Appendix A
Specifications

General
The unit conforms to C-series specifications.

Performance Specifications

Item Specification

Number of control axes 2 axes/Unit
Control system Automatic trapezoidal acceleration/deceleration
Position Data -8,388,607 to +8,388,606 pulses

Data points 53/axis
Speed Range 1 to 250,000 pps (pulses/second)

Data points 15
Speed adjustment rate 2 to0 2,000 pps/1ms
Origin search Origin proximity: selectable

(absent, N.O. input, or N.C. input).

Origin signal: selectable
(N.O. input or N.C. input)

Origin compensation: 0 to +9,999 pulses.

Origin search speed: may be set to high speed or
proximity speed.

Origin search method: may be set to stop upon
origin signal after proximity signal has turned ON,
or to stop upon receiving the origin signal after the
proximity signal has turned OFF.

N.O. = Normally open

N.C. = Normally closed

Backlash compensation 0 to 9,999 pulses

Manual operation HIGH-SPEED JOG, LOW-SPEED JOG, INCH
Internal current 500 mA max at 5 VDC (consumption from Rack).
Dimensions (mm) 35 (W) x 130 (H) x 100.5 (D)

Weight 500g max. (excluding connectors)
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Specifications

Appendix A

Input Specifications

Item

Specification

Voltage 12t0 24 VDC =10%

Current 5mA (at 12V) to 11 mA (at 24V )
ON voltage 10.2 VDC min.

OFF voltage 3.0 VDC max.

ON response time 1 ms max.

OFF response time 1 ms max.

Origin-signal Input Specifications

Item Connection Specification Response Time

Terminal
External signal is | X Axis |10 Input current is 6 mA (at Mode O:
open-collector 11 12 V) to 13 mA (at 24 V); <1ms
signal : other specifications

Y Axis gg remain the same Mode 1, 2:
<0.1ms
External signal is | X Axis |9 Signal is a line-driver
line-driver signal 1 signal corresponding to Mode 3:
33

Output Specifications

Item

Specification

Maximum switching
capacity

30 mA at 5 to 24 VDC +10%\(NPN open collector)

Minimum switching
capacity

7 mA at 5 to 24 VDC £10% (NPN open collector)

Leakage current

0.1 mA max.

Residual voltage

0.6 V max.

External power supply

24 VDC +10% (maximum 30 mA)

234
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Specifications

Appendix A

CW/CCW Pulse Output Specifications

Minimum Pulse Width

OFFj

10%

oN b‘
A—-»

Note: The OFF/ON refers to the transistor.
The output transistor is ON at level “L.”

90%

Open or close current/loaded power-source voltage

__7-30mA__ _7-30mA__ _7-30mA__

5VDC = 10% 12 VDC = 10% 24 VDC = 10%
Pulse
Frequenc A B A B A B
<50 Kpps [>9.9us [>9.5us [>9.9 us [>9.8us [>9.9 us p9.8 us
<100 Kpps |>4.6 us |>4.9us [>4.9us [>4.8us [>4.9 us p4.8 us
<200 Kpps [>2.4 us [>2.1 us [>2.4 us [>2.3us [>2.4us p2.4us
<250 Kpps [>1.9us [>1.5us [>1.9us [>1.8us [>1.9us p1.9us

Note Specifications other than those above correspond to the output specifications of the preceding page.
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Standard Models

Appendix B

Product Name

Description

Model No.

Position Control Unit

2 Axis

C200H-NC211
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absolute target position

alarm code

AR area

backlash compensation

bank

bank end (completion)

BCD

completion code

continuous (completion)

CW and CCW

CW/CCW limits

data area

DM area

dwell time

error code

Glossary

A target position given in respect to the origin rather than in respect to the pres-
ent position.

A four-digit code which is output to a word in the IR Area to identify the type of
alarm which has occurred.

A PC data area which is used for system flags and status information. Data is
retained in this area during a power failure.

Compensation for the amount of mechanical play, or “looseness,” present in
gears. Such play can create positioning inaccuracy when the direction of posi-
tioning changes.

A combination of several positioning actions or sequences. A bank begins when
START is executed for the initial positioning action and ends when a positioning
action with a “bank end” completion code has been executed.

A positioning action completion code that designates the positioning action as
the final one in a bank.

An acronym for binary-coded decimal, which refers to decimal numbers
encoded in binary notation.

A parameter for execution of a positioning action that designates what is to hap-
pen when that positioning action has been completed. The five possible comple-
tion codes are as follows: single, pause, continuous, bank end, extended, and
extended with positioning.

A positioning action completion code that causes the next positioning action to
be executed immediately upon completion of the current one.

Abbreviations for clockwise (CW) and counterclockwise (CCW). CW and CCW
are defined for a motor shaft in reference to a viewer facing the shaft on the end
of the motor from which the shaft extends for connection.

Limits on the CW and CCW sides of the origin which can be internally set to
restrict Position Control Unit operation.

A memory storage area in the PC. Different types of memory blocks, with differ-
ing functions, are stored in the various data areas of the PC. These blocks of
memory are built up from single units, or bits, which are grouped into 16-bit
words.

A PC data area in which general operating parameters, speeds, and parameters
for positioning actions are stored.

A parameter that specifies the period of time during which positioning will stop
before execution of the next positioning action following a positioning action with
a pause completion code.

A four-digit code which is output to a word in the IR Area to identify the type of
error which has occurred.
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Glossary

error counter

external interrupt

flag

host computer

IN refresh area

inching

incremental target position

initial position

IR Area

N.C. contacts

N.O. contacts

open-loop system

origin

origin compensation

origin proximity signal

origin proximity

OUT refresh area

output code

240

A device used to ensure positioning accuracy when positioning via pulse trains.
The error counter receives the target position as specific number of pulses in a
pulse train from the Position Control Unit and outputs analog speed voltages to
drive a servomotor accordingly. The specified number of pulses in the error
counter is counted down by feedback from an encoder measuring actual motor
shaft movement, causing voltage output to stop when the number of pulses
equals zero, i.e., when the target position has been reached.

A function whereby positioning may be stopped or speed may be changed dur-
ing operation in response to an external command.

Abit that is turned ON and OFF automatically by the system to provide informa-
tion.

A computer that is used to transfer data to or receive data from a PC in a Host
Link System. The host computer is used for data management and overall sys-
tem control. Host computers are generally small personal or business comput-
ers.

The lastfive of the ten IR words allocated to each Position Control Unit as refresh
areas.

Manual feeding wherein positioning is executed one pulse at a time.

Atarget position given in respect to the present position, rather than in respect to
the origin.

The present position when START is executed.
A PC data area allocated for inputs and outputs. In the C200H, words 100
through 199 of this area are reserved for Special I/0 Units, including the Position

Control Unit. The Position Control Unit uses these words for 1/0 refresh areas.

Normally-closed contacts. A pair of contacts on a relay that open when the relay
is energized.

Normally-open contacts. A pair of contacts on arelay that close whentherelay is
energized.

A control system in which a particular operation is carried out according to pro-
grammed instructions, but in which feedback is not provided for automatic
adjustments.

The point which is designated as 0 at any given time.

A parameter used to correct the origin from the position determined according to
the origin input signal.

A signal input to indicate when the position is near the origin to enable shifting to
a lower speed.

The region near the origin. When positioning enters this region, a proximity
switch may output a signal for deceleration.

The first five of the ten IR words allocated to each Position Control Unit as
refresh areas.

User-defined codes output following completion of a positioning action.
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Glossary

parameters

pause (completion)

positioning action

present position

proximity speed

pulse rate

pulse train

pulses

Remote I/0 Master Unit

Remote I/O System

Remote 1/0 Units

response time

scan time

semiclosed-loop system

servolock

Data which determines limits and other conditions under which an operation will
be carried out. The Position Control Unit has both general parameters and
parameters specific to individual positioning actions.

A positioning action completion code that creates a pause after reaching the tar-
get position for the positioning action and then automatically begins the next
positioning action. The length of the pause is specified by the dwell time.

The smallestincrement of positioning possible. A positioning action is defined by
its completion code, dwell time, output code, speed number, and target position.
These actions are generally referred to by number and completion code. For
example, “#6, continuous” indicates positioning action #6 with a continuous
completion code.

The numeric value in pulses defined as being the ’location’ of the positioning
system at any one point in time. The present position is not absolute, but rather
can be defined or redefined as required by positioning operations.

A low speed at which positioning is executed near the origin.

The distance moved by an object driven by a motor divided by the number of
pulses required for that movement.

A series of pulses output together.

Discrete signals sent at a certain rate. The Position Control Unit outputs pulses,
each of which designates a certain amount of movement. Such pulses are con-
verted to an equivalent control voltage in actual positioning.

The Unit in a Remote 1/0 System through which signals are sent to all other
Remote 1/0 Units. The Remote /0 Master Unit is mounted either to a CPU Rack
or to an Expansion 1/0 Rack connected to the CPU Rack.

A system in which remote I/0 points are controlled through a Master mounted to
a CPU Rack or an Expansion I/0 Rack connected to the CPU Rack.

Any of the Units in a Remote I/0 System. Remote 1/0 Units include Masters,
Slaves, Optical I/0 Units, 1/0 Link Units, and Remote Terminals.

Thetime ittakes for the PC to output a control signal after it has received an input
signal. The response time depends on factors such as the system configuration
and when the CPU receives the input signal relative to the start of a scan.

The total time required for the PC to perform all of the operations involved in
executing the program in its memory. The duration of the scan time differs
depending on the configuration of the system, the number of |/0 points, the pro-
gramming instructions used, and so on.

A control system in which a PC controls an external process without human
intervention. This system provides feedback (via a tachogenerator and a rotary
encoder) so that actual values (of positions, speeds, and so on) are continuously
adjusted to bring them more closely in line with target values.

An operation whereby a rotary encoder is used to maintain the position of a
motor while it is stopped. Whenever the motor axis moves, the rotary encoder
sends a feedback pulse to an error counter, causing a rotation voltage to be gen-
erated in the reverse direction so that the motor rotates back to its original posi-
tion.
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Glossary

single (completion)

Special 1/0 Unit

speed coefficient

speed number

speed unit

target position

teaching

trapezoidal

acceleration/deceleration

unit numbers

zone

242

A positioning action completion code that causes positioning to stop after the
target position for the positioning action has been reached.

A dedicated Unit, such as a Position control Unit, High-Speed Counter Unit, or
Analog Timer Unit, that is designed for a special purpose.

An IR Area setting which determines the coefficient with regard to the target
speed.

A number used to designate as a parameter for an operation one of fifteen
speeds registered in memory.

Abitinthe DM Area which can be set to multiply the speed to which itis assigned
by a factor of one or ten.

A parameter for a positioning action that designates what position is to be
reached at the completion of the action.

Writing the present position into the DM Area of the PC as the target position for
the designated positioning action.

Accelerating and decelerating in a stepwise pattern such that a trapezoidal fig-
ure is formed.

Number assigned to Position Control Units for the purpose of allocating specific
I/O words to each unit.

Arange of positions which can be defined so that flags are turned ON whenever
the present position is within the range. Up to three zones, each with its own flag,
can be defined.
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A

acceleration, setting for START, 94

alarms, 170
alarm codes, 176, 178
alarm flag, 172, 176
indicators, 172-187

AR Area, restart flag, 50

backlash compensation, setting parameters for, 73
bank end (completion code), 81
banks, multiple, 229

C

C200H-112, differences with C200H-112, 3
cables, 35, 47

CCW limits
internal, 75
recovery from exceeding, 173, 175

CHANGE SPEED. See commands
CHANGE SPEED COEFFICIENT, 5
closed-loop systems, 11

commands, 67
CHANGE SPEED, 146-149
execution example, 146
CHANGE SPEED COEFFICIENT, 147
external interrupt, 131-149
HIGH-SPEED JOG, 127
used to clear CW or CCW limit flag, 175
INCH, 129
LOW-SPEED JOG, 128
manual operations, 125-149
IR Area settings, 126—149
ORIGIN SEARCH
completion examples, 119-124
examples in mode 0, 24
examples in mode 1, 26
examples in mode 2, 28
examples in mode 3, 30
executed after emergency stop, 174
execution examples, 106-124
IR Area settings, 105-124
READ ERROR, 176-187
execution example, 177
reading from the Programming Console, 177
RELEASE PROHIBIT, 173-187
RESET ORIGIN, 130-149
execution examples, 196

Index

commands, continued
START
command bit, 122
DM Area settings, 68-96
executing positioning actions, 210
execution examples, 208, 210
STOP, 134-149
executed during backlash compensation, 73
executed during completion code 5, 144
executed during HIGH-SPEED JOG, 142
executed during LOW-SPEED JOG, 143
executed during ORIGIN SEARCH, 140
executed during pulse output, 123
executed during START, 134
execution examples, 136, 137, 138
TEACH, 151-168
execution example, 155-168
IR Area settings, 153
setting positioning action number, 153
teaching from the Programming Console, 156
TRANSFER DATA, 158-168
and trapezoidal tables, 94
beginning transfer number, 161

beginning word number (for normal transfer), 161

beginning word number (present position preset), 166

data preparation (normal), 159
data preparation (present position preset), 166
execution example (normal transfer), 164

execution example (preset present position), 168

IR Area settings, 161-168

normal transfer, 159-168

PC data areas available, 159

present position preset, 165-168

setting PC data area (for normal transfer), 162

setting PC data area (present position preset), 167

completion codes, 79, 80
cautions for using continuous completion, 88
STOP during completion code 5, 144

components, 9-15
connector pins, arrangement, 34
control system principles, 11-15

CW limits
internal, 75
recovery from exceeding, 173, 175

D

data, writing into DM Area, 50-65
data coding, 54

data flow diagram, 12

data transfer, 2

deceleration, setting for START, 94
delay time, 83

deviation counter reset, 111
wiring, 43

digital-to-analog converters, 11
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dimensions, 48 H
DIP switch
pins 1 and 4, 23 high speed number, setting for ORIGIN SEARCH, 70
pins 2,5, 3 and 6, 23 HIGH-SPEED JOG. See commands
pins 3-7, 23
pins 7-9, 3
settings, 9 I
table of, 22
settings for external interrupt, 132 .
I/O connections, external, 33
DM Area

allocations, 5465 I/O refresh areas, 122

coding sheet, 54, 213 INCH. See commands

fnumum data settings, _191’ 208 indicators (LEDs), alarm/error, 172

positioning data expansion, 3 . .

settings for START, 68-96 inductive loads, 47

transferring data from, 51 initial positioning action number, setting for START, 68, 123
writing data into, 50

writing into with TEACH, 152 initial speed number, setting for START, 69

zones, 76 Input Units, 6
DM area, positioning data expansion, 23 Interpolation, settings, 86
dwell time, 84, 114 interpolation
linear, 207
using STOP during, 139
E F with independent axis START, 205
- IR Area

alarm/error outputs, 172
allocations, 98

data format, 100

settings for external interrupt, 133

emergency stop, 173
flag, 175
recovery after, 174

emergency stop switch, 173 settings for manual operations, 126—149
settings for ORIGIN SEARCH, 105-124
error counters, 12, 15 settings for TRANSFER DATA, 161-168
errors, 170
BCD errors, 170
error code generation, 170 L — N
error code list, 185-187
error codes, 176, 178 LOW-SPEED JOG. See commands
error flags, 176 .. . ..
AR Area, 180 magnetizing distribution circuits, 12
IR area, 172 manual operations. See commands
error list for Special I/O Units, 179-187 modes
error processing, 169 mode 0

indicators, 172

connection, 20
no-data errors, 170

DIP switch settings (example), 24
out-of-range data errors, 170 ORIGIN SEARCH executed in, 106124

extended (completion code), 81 mode 1

connection, 21

extended with positioning (completion code), 82 DIP switch settings (example), 26

external I/O connections, 33 ORIGIN SEARCH executed in, 110
. mode 2
external interrupt commands, 131-149 connection, 21
external interrupt signal, connection for, 132 DIP switch settings (example), 28
ORIGIN SEARCH executed in, 114-124
feedback, 11, 15 mode 3
flags connection, 21
alarm flag, 176 DIP switch settings (example), 30
busy flag, 176 ORIGIN SEARCH executed in, 115-124
emergency stop flag, 175 mode switch, 20, 2448
error flags, 176 mounting, Position Control Unit to CPU Rack, 8
AR Area, 180 .
no-origin flag, 152 N.O. and N.C. inputs, 44
status of, 226 noise (electronic), prevention, 47
244
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O

open-loop systems, 11, 13-15

origin adjustment command, 117
wiring, 43

origin compensation, 119, 120, 121
setting for ORIGIN SEARCH, 71

origin proximity reverse, 106, 108, 110, 112, 115, 117
origin proximity signals, 119, 199
origin signals, 199

output code, 84

P

pause (completion code), 80
positioning accuracy, computation of, 14

positioning actions
bank end, 81
continuous, 80
errors in data for, 170
executed with START, 210
extended, 81
extended with positioning, 82
initial positioning action number, 68, 123
pause, 80
setting positioning action number for TEACH, 153
single, 80

power amplifiers, 12, 15
power lines, 47

power supply, 41, 47
24 VDC, 42
24-VDC, 41

present position
setting for TEACH, 153
when using TEACH, 152

Programming Console
programming examples, 192, 194
reading error/alarm codes from, 176, 177
three-channel change operation, 50
used for teaching, 156
writing data via the, 50-65

programming examples, 189

proximity speed number, setting for ORIGIN SEARCH, 69

pulse frequency, computation of, 14
pulse generators, 12
pulse output, prohibited, 173

pulse trains, 6, 12, 13
counting pulses, 181
detection of abnormalities, 181
measuring frequency, 181

R

READ ERROR. See commands
RELEASE PROHIBIT. See commands
RESET ORIGIN. See commands
resistors, built-in, 40, 41

restart bits, 50, 51
AR area, 180

rotary encoders, 11, 12, 15

S

search patterns, 200
semiclosed-loop systems, 11, 15
servolock, 15

Servomotor driver, connection, 7

servomotor drivers, 2, 6, 11, 12, 15, 32
and origin adjustment, 116

servomotors, 11, 12, 15

Settings, interpolation, 86

signals
origin, 25
origin adjustment, 32
origin proximity, 25, 27, 29, 32
origin proximity signal, 106, 110, 111
origin search completed, 46
origin signal, slit disc used as, 106
positioning completed, 32, 46
Z-phase, 27

single (completion code), 80

slit disc, used for origin signal, 106
solenoids, 47

Special I/O areas, 52

Special I/0 Units
error list for, 179-187
maximum number connectable to PC, 8
maximum number connectable to remote I/O, 8

speed coeffecient, setting for START, 123

speed coefficient, changing, 219

speed number, setting for ORIGIN RETURN, 69
speed units, example of multiplying, 218

speeds
calculating data for, 91
example of setting, 218-231

Stepping motor
connection, 6
with continuous completion, 88

stepping motor drivers, 2, 6, 12

stepping motors, 11, 12, 13
angle of rotation, 13
STOP

See also commands
cautions for using during interpolation, 139
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surge absorbers, 47 V

switches
mO(.le switch, 20, 24-48 valid initial positioning action number, setting for START, 122
settings, 20—48

valid speed coeffecient, setting for STOP, 123

T

table creation, 95

W

tachogenerators, 11, 12, 15 wiring, 3348

target position, setting for START, 85 deviation counter reset, 43
I/O circuit diagrams, 37

target speed number, setting for START, 85 . ;
input connection examples, 44—48

TEACH. See commands origin input, 45
Transfer buffer, 5 origin line driver input, 45
command bit, 163 positioning completed, 46
origin adjustment command, 43
TRANSFER DATA. See commands output connection examples, 40—48
trapezoidal acceleration/deceleration, 94 precautions, 4748

to connectors, 35

troubleshooting, from the PC, 179-187 with multi-core cable, 35

U

Unit number, conflicts between Units, 20

Z

up/down counters, connections to, 182 zones, 76
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W166-E1-2B

|— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

1

July 1989

Original production

2

February 1990

Complete re-organization, and various corrections made.

2A

January 1995

Page 21: Text for operation modes 2 and 3 rewritten.
Page 61: “0000” corrected to “0001” for Speeds #1 to #15.
Page 86: Last paragraph rewritten.

Page 102: Function descriptions for word n+10, bits 13 and 14 have been cor-
rected.

Page 104: Function descriptions for word n+15, bits 13 and 14 have been cor-
rected.

Pages 183, 185: Note added to the top of the page.
Page 186: One page of missing data added.
Page 212: Code for word 00 corrected.

2B

October 1996

Page 114: Last sentence on page removed.

Page 122: Information in START Activation Time replaced.

Page 124: Second sentence of the second paragraph corrected.

Page 183: Problem description for alarm codes 1502 to 1515 corrected.

Page 184: Problem descriptions for alarm codes 2101 to 2152 and 2301 to
2352 corrected.
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