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Introduction

Thank you very much for your purchase of the DD servo actuator DINASERV. The DINASERYV is an outer rotor type
servo actuator that has achieved high torque, high speed, and high precision. It can be used in a wide range of
applicationsin the FA device-related fields, such asindustrial robotics and indexing.

Thistechnical manual explains the DINASERV DM/SR series motors as well as its combinations with the DrvMI|
drivers. Please refer to this technical manual thoroughly when you use the product.

Precautions for Using this Technical Manual

1. Please make sure that this manual is handed out to the end user.

2. Please read this manual thoroughly and understand the contents fully before proceeding to the operation of the
product.

3. Please note that the safety protection may be lost and the proper safety may not be guaranteed if the product is
not used according to the instructions described in this manual.

4. Always make sure that this manual is handy for the operator when using this product. If it is stained or lost, we
will distribute copies upon request, subject to charge.

5. Thismanual explains details of the features included in the product and does not guarantee to meet the specific
purpose of the customers.

6. No part of this manual may be reprinted or reproduced in any form without permission.

The information in this document is subject to change without notice.

The information contained in this document is believed to be accurate at the time of publication, but if you notice

any inaccuracies, errors, or omissions, please contact our sales or service staff.
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Regarding the safe usage of this device

B This product has been marked With& and signs so that it can be used safely. Ignoring precautions and
prohibitions related to these signs and using this product in an incorrect way may cause danger to the life and body
of the operator. Always follow the precautions and observe the prohibitions explained below.

B Please make sure to understand the information given below completely before you start reading the technical
manual.

B Please keep the technical manual and this sheet handy while using the product. In addition, make sure that they are
handed out to the operator of the product.

/\ Warnings

@ Warning about rotation:
The motor periphery part of this device rotates at a high speed. People and objects should not be placed within the
rotational radius when aload is attached to the motor.

@ Warning about electric shock:
Make sure to connect the device to ground to avoid electric shock.
Make sure to turn the power off when connecting cables to the driver part.

Make sure to turn the power off when removing the cover of the driver part while performing adjustment
operations, etc.

@ Fire and electric shock warning:
If any abnormalities such as abnormal noise, bad smell, or release of fumes that coming from the device are
detected while it isin operation, turn the power off immediately, pull out the power supply plug, and contact us.
If the device is dropped or given a strong impact, stop the operation immediately, turn the power off, and contact
us.

Do not operate at power supply voltages other than the one indicated on the device.

@ Fire and electric shock warning:
Avoid dropping or inserting metal shards or combustible materials, or allowing water to get into the opening parts
of the device (e.g., the clearance between the rotor and stator of the motor part, or the air vent of the driver part).
In such an eventuality, turn the power off immediately and contact us.
The cables coming out from the motor part or the bottom of the index part should not be forcibly bent, twisted,
pulled, heated, or placed under a heavy object.
Never try to remodel or repair the device by yourself.




B This product has been marked with& and signs so that it can be used safely. Ignoring precautions and
prohibitions related to these signs and using this product in an incorrect way may cause danger to the life and body
of the operator. Always follow the precautions and observe the prohibitions explained below.

B Please make sure to understand the information given below completely before you start reading the technical
manual.

B Please keep the technical manual and this sheet handy while using the product. In addition, make sure that they are
handed out to the operator of the product.

/\ Precautions

@ Makesureto read the technical manual before using the device.
Operational mistakes and faulty wiring may result in damages and failure of the device.

@ Make sureto check the wiring once more before turning the power on.
Faulty wiring may result in fire, electric shock, or damage of the device.

@ Confirm that the proper combination of motor and driver partsis used. Using the device with an incorrect
configuration may result in failure. (Be sure to confirm the model--M ODEL --on the rating nameplates.)

@ Make sure the conditions of temperature, humidity, dust, etc. are as specified for the installation and storage
environments.

@ Do not block the air vent of the device. Keep the specified open space around the device as well. Poor ventilation
may cause overheating, leading to failure.

@ Some of the motor parts are very heavy; please pay sufficient attention to this when carrying and installing the
parts. If the weight is more than 10kg (22.04 1bs), carrying or lifting tools should be used as much as possible.

@ Both the motor and driver parts should be installed in the specified orientation.

@ Keep the protection cover (transparent plastic plate) attached on the power supply terminal part of the driver. It is
provided to prevent inadvertent electric shock accidents.




Handling Precautions

. Do not install the motor in reverse direction in such away that the rotor of the motor is fixed and the stator rotaes.

. Make sure to turn the power off before removing the side panel of the driver to set jumpers, etc. Touching the high

voltage part inside the driver is dangerous.

3. This motor rotates at a high speed and with a high torque. Take the rotation radius into consideration and pay
special attention to the prevention of any dangerous situations that may occur during the operation when aload is
attached to the motor.

4. Make sure to ground the ground terminal to earth.
5. When attached aload to the rotor, make sure to keep a clearance of 1 mm or more between the load and the upper

surface of the motor in order to maintain the surface precision. Furthermore, never push or sgueeze an object into
the shaft hole. (See the figure below.)

When feeding an object through the shaft
hole, make sure to secure a clearance of
at least 1mm on one side.

Shaft hole

Attached part

1mm or more

Rotor

6. Do not touch the bolts (indicated by the arrow) that fix the
bottom part of the rotor (see the figure to the right). If these bolts
are loosened or tightened, the commutation angle will become
inaccurate, which may result in uneven rotation (this applies only
tothe DM series).

DM series motor

7. The motor surface is magnetized; do not place things that can be affected by magnetism closeto it.

8. The motor part shown in the figure to the right includes a
magnetic resolver. Strong force, impacts, or magnetic fields Bottom cap
should not be applied to the motor part (this applies only to the
DR series).

Magnetic
9. Make sure to use load attachment screws that are shorter than the res%lver
effective depth of the thread in the motor part. Depending on the
model, if a screw exceeds the effective thread depth, the function
may be impaired (this applies only to the DR series).

DR series motor

10. The motor is neither dust-, drip- nor water (oil)-proof; the motor should be installed in carefully chosen
environments.

11. If the motor will be oscillating or rotating at small angles (50° or less), it should be allowed to oscillate at an angle
of 90° or more for approximately 10 times (running-in operation) each time it has made 10,000 small-angle
oscillations in order to prevent poor lubrication of the bearing.

12.1n order for the motor and driver to be compatible with each other, they must be of the same model.




13. Never attempt to disassemble or remodel the motor and driver. If such service is necessary, please contact us. We
assume no responsibility for products t hat have been disassembled or remodeled without permission.

14. For the DYNASERYV DR series motors, a coating has been applied on the load attachment surface of the upper
surface of the motor and the stator on the lower surface in order to prevent rust. When starting to use the product,
wipe off the coating completely with cloth or paper soaked in a petroleum or chlorine solvent before assembling. If
any of the coating remains, it may affect the mechanical precision.

Rust-proof
coated
surface

15. Do not place the mot or on the floor and other surface in the manner shown in the figure below when carrying and
installing the DY NASERYV. The cables are crushed by the motor’s own weight and the copper wires may be broken
inside the cables. If it cannot be avoided to place the motor in such a manner, a support bench should always be
placed so that the cables are lifted. Furthermore, if the cables need to be bent when installed in a device, etc., the
minimum bending radius should be 50 mm or more The cables are not strong enough to live up to robot cable

specifications, so they should not be bent repeatedly.

The minimum
bending radius
should be
50mm or more.

The minimum
bending radius

/ should be
50mm or more.

An example of a DM series motor




16. Do not perform a withstanding voltage test on this device. If such atest is performed without discretion, the
circuits may be damaged. If such test must be conducted, make sure to contact us.

17. When connecting the motor with aload, the centerlines of both cores should be aligned to a sufficient degree.
Please note that if the deviation between the two cores becomes 10 mm or more, the bearings inside the motor may
be damaged.

7 The core deviation should
[ 0] be 10 mmm or less.
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Overveiw of the Product

1.1

About the DYNASERV DM/DR Series

The DYNASERYV servo motor, Yokogawa’s newly developed product, is a high speed, high torque, and high
precision outer rotor type direct drive motor.

The DM series motors are contained in an aluminum chassis and have a built-in optical encoder. There are four
models in the A series with output torques of 50 to 200N-m and five models in the B series with torques of 15 to
75N-m. The outside diameters are 264 mm for the A series and 160 mm for the B series. Each has a shaft hole of
58 mm and 25 mm in diameter at the center, respectively.

The outer shapes of the small-diameter and flat type DM series motors have successfully been made flatter and
smaller in diameter based on the basic performance of the conventional DM/SD series. An outer diameter of 116
mm and a height (thickness) of 45 mm, respectively, are achieved for the DM small-diameter type and the DM
flat type.

Both types are equipped with an optical encoder, which is characteristic of the DM series, and have the added
features of high resolution and high mechanical precision. They are actuators with excellent output-to-space
ratios and the best available option for servos for semi-conductor manufacturing devices, precision test devices,
etc. They can be used in various applications.

The DYNASERYV DR series is a series of operational direct drive motors that was developed based on the
field-proven DM series to satisfy new demands. There are six A type models (50 to 400N-m) with an outer
diameter of 264 mm (10 inches), seven E type models (30 to 250N-m) with an outer diameter of 205 mm (8
inches), and five B type models (8 to 60N-m) with an outer diameter of 150 mm (6 inches). In addition, there is a
DRS5B/DRSE type (consisting of five high-speed type models).

Moreover, in addition to the above standard models, several special type models are also available, such as
light-weight types, types with flanges, types with brakes, and high mechanical precision installation surface

types.
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1.2 About the DrvMIl Type Driver

The DrvMII type driver is a multipurpose driver with a built-in controller developed as the successor to the
conventional M type driver. Not only have the functions been improved, but also the driver box volume has been
made smaller, and it can support the DYNASERV rotation type motors, as well as the LINEARSERYV series
motors that are of the direct drive type.

The features include the following:

(M
2
A3)

“)
)

In addition to the contact I/O, <DeviceNet>, <CC-Link>, and <ProfiBus> can be selected as interfaces
from the field bus. Also, <CANopen> is under development.

With the built-in controller function, the size of the driver is reduced to approximately half of the previous
size (comparison within our company).

The resolution is increased by a factor of four for the DM series and a factor of two for the DR series.

It can now support most of the models of the DYNASERYV and LINEARSERYV series.

A sophisticated utility is now available and an oscilloscope function has been included as well.
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Overveiw of the Product

1.3 Installing the PC Utility on the PC

Components of the Standard Product
The standard set of this product is comprised of the following parts. Please check that the type of product is
correct, whether or not all the standard accessories are included, and also the quantity supplied.

Part name Number Notes

Main body Motor part 1 The shape varies depending on the type.

Driver part 1 The shape varies depending on the type.

Connector for y Made by Honda Tsushin Kogyo (connector) PCR-S20FS

driver CN2 (cover) PCR-LS20LA1

Connector for 1 Made by Honda Tsushin Kogyo (connector) PCR-S50FS
Standard driver CN4 (cover) PCR-LS50LA
accessory | Connector for 1 Made by Phoenix Contact MC1, 5/6-ST-3, 81

driver CN5

gﬁ;”;”gugr 1 Made by Phoenix Contact MC1, 5/2-ST-5, 08

*

Supplied for drivers whose interface type is the 1/0 contact type.
Supplied only for 500W type drivers with regenerative terminals

/ Motor part/DM series

*k

Motor part/DM1B-004

/ Motor part/DM1C-004

Motor part/
DR series

Driver part (2kW type)
With regenerative unit\

S

Connector for CN5
Connector
for CN4

ceceoo

%) e Y

\ Connector

for CN2

Driver part
(500W type)

Note: The exact shape varies depending on the model you ordered. Refer to the figure showing the outer
dimensions for more details.
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following manner.

(1)

Motor
‘Model‘

1.4 Model Symbols

The model symbols for the DYNASERYV, motors of DM/DR series, and DrvMII driver are configured in the

Suffix Code

‘ ‘Addition‘al specification code

DM1A -050 G -1 D 2 A1 G 2 -005 -03 69 /CE /CN

Motor model J

DM1A, DM1B, DM1C, DR1A, DR1B, DR1E,
DR5B, DR5C,DR5E

Maximum output torque
“-050" with a torque of 50 N-m

Construction

C: With flange / D: With mechanical brake / F: With base / G: Standard profil

Drive compatibility
DM motor -1: Compatible

DR motor -1: Compatible with the SR drive, -2: Compatible with the UR drove

Drive current

A:5A/B:6A/C: 15A/D: 20A

Positioning accuracy

2: 15 seconds, 3: 20 seconds, 4: 30 seconds, 5: 45 seconds,

6: 60 seconds, 7: 90 seconds, 9: 150 seconds

Mechanical accuracy
A1: Core run-out / surface run-out 5um or less,

A2: Core run-out / surface run-out 10um or less,
A3: Core run-out / surface run-out 20um or less,

A4: Standard accuracy (Core run-out / surface run-out 100um or less)

Cable exit direction

G: Standard access (bottom surface), S: Horizontal

Cable type

L

dditional specification code
ICE: Support the CE mark,
ICN: Connector attached,,
etc.

Termination option (Encoder cable)
02: Open leads (core wire revealed)
03: With MR-16LM or MR-8LM

made by Honda Tsushin Kogyc
05: With MS3102A18-1P made by JAE
08: With MS3101B18-1P made by JAE (relay terminal)
69: With 172162-1 and 170363-3 made by AMP (Japan)
73: With NJC-2012-AdV

made by Nanaboshi Electric Mfg
79: With PCR-S20FS and -LS20LA1

made by Honda Tsushin Kogyc

Termination option (Motor cable)
-02: Open leads (core wire revealed)
-03: With N2-4 made by J.S.T. Mfc
-05: With MS3102A20-4P made by JAE
-08: With MS3101B20-4P made by JAE (relay terminal)
-20: With GND cable, N1.25-M4 or N2-4 made by J.S.T. Mfg
-60: With N1.25-M4 made by J.S.T. Mfc
-68: With 172159-1 and 170363-3 made by AMP (Japan)
-71: With 3191-06P and 1190-TL made by Molex
-72: With NCS-304-Ad made by Nanaboshi Electric Mfg

1: Robot cable, 2: Fixed cable

(2) Driver

Drive model

Combined motor rating

I

UD1A, UD1B, UD1C, UR1A, UR1B, UR1E, UR5B, UR5C, URSE

Suffix Code

Cable length
3-digit display in units of 10 cm, minimum -030 (30 cm),
maximum -300 (30m)

‘ ‘Additione‘ll specification code

‘Model‘
UD1A -050 N -15 E :g 5 1

“-050" with a torque of 50N-m

Resolution

N: Standard resolution

Basic structure

-2 /CE ICN

Additional specification code
ICE: CE marking
/CN: A set of connectors attached

Filter

-0: none, -1: with Notch filter

-1A: 500W without regeneration resistance terminal,

-1B: 500W with regeneration resistance terminal
-1C: 500W built-in regeneration resistance

-1K: 2kW built-in regeneration resistance

-1L: 2kW without regeneration resistance,

-1M: 2kW regeneration resistance attached

Interface specification
1: Drv Ml|

Interface type

Drive current
A: 5A, B: 6A, C: 15A, D:20A

Power supply voltage
-1: 100 VAC system, -2: 200 VAC system

X: contact I/0, P: PROFIBUS, D: DeviceNet, C: CC-Link, S: Pulse (DrvGlI)

Note: 1. Compatibility between the motor and driver is valid only between the same models.
This means that, for the standard models, the motor and driver are compatible only when the
designations of the five digits in motor type (DMOO-O00O, DROO-O0O0) and driver type
(UDOO-0O000, urROO-0O00) are the same.
2. Separate selection is required for the driver without 2 kW class regenerative unit.




Overveiw of the Product

1.5 Name and Function of Each Part

(1) Motor Part

Shaft hole Load installation screw Encoder cable
'/ 4— Motor cable

Stator installation

Rating l\ //’

\ — amepiate | >~ | )

(Bottom surface)

(Upper surface)
DM
series
. . Load installation
Load installation screw Shaft hole Load installation
Rotor surface
Base part
(stator) =
Rating Z =
nameplate// b/
Motor cable /
S ———  Encoder cable
(DM1C-004) (DM1B-004)
) ’ Motor cable
Load installation screw Encoder cable
Stator installation '/ .
Rating
DR
series
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(2) Driver part
B 500W type

(In case of the DM1B-004/DM1C-004
models, a model with regenerative terminal
is shown)

Mounting bracket
. / 9

<CN1>RS232C
[ connector
Setting switch
and status LED<|
display part <TB2> Sensor brake
I~ terminal

<CN5> Contact I/0
— connector 2

<TB1>
Connection of powe
supply and motor cable

<CN4> Contact I/0
— connector 1

| _—<CN3> Analog monitor connector

“¥~Mounting bracket

<CN2> Encoder resolver connector

W 2kW type

(In case of DM series other than the ones mentioned above and
DM series, a model with a regenerative terminal is shown)

n

Heat smk\

Regenerative unit
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Overveiw of the Product

(2) Details of the Front Panel of the Driver

E500W type E500W type
(with regenerative terminal)  (without regenerative terminal)

Regenerative
termina

Power supply
termina

Power supply
ground termina

gj}}

It
I

[N
&
- ONS -

ﬁ
)

I
)
H

e

e

!
|

Motor cable

A VarY (D)
phase A termina EL@?J..I %ﬁs.f @%‘I

@

@

7
I

Motor cable
phase B termina

gl

i

F‘i
=5

Il
I

r_1
)

(== ==
Motor cable L [@3]! £ 6nD) [@I
phase C terminal ===t ==
~-T1B1~

Motor cable

ground terminal

<CNA>
Regenerative error/
connector

A\ CAUTION &%

HIGH
& TEMPERATURE
LY 2 )

Signal ground
terminal

2

IS

Settling signal
terminal

Il
)

&
@T

=
&

If

e

&

&

€3]]

Il
)

BEE8E

Il

Il

if

|zl

YOKOGAWA®
Made b

ce

Note: (1) All the items shown are of the contact I/O type.
(2) The power supply ground terminal and the motor cable ground terminal are connected
within the driver chassis.
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[Details of Setting Switches and Status Display LEDs]

T Status display LEDs

CRDY CPU ready Indicates that the driver finished its initial
processing and went into its normal status.

SRDY  Servo ready

ERR Error status

, BUSY Busy Indicates that the driver is currently
operating.

AXIS Axis is operating Indicates that the axis is currently operating
(dwell operation)

COIN  Settling status  Indicates that the axis is in its position
settling status.

[

T - CN1 -
4z
~ 00000 )) NI

RS-ID Rotary switch

The communication method of the RS232C interface is set according to the status of this
switch when the power is turned on.

0 Single channel communication
1t09 Multi-channel communication. The value corresponds to the ID of the slave
station.

SRV-DS Servo disable switch

The servo is turned off for as long as this switch is pressed, regardless of the command
status of the RS232C interface and PLC interface.

SW1 Slide switch

When the power is turned on, the operation status of the driver is determined by the status of
these switches.

Normally, bit4 should be set to off. When bit4 is on, the driver is set in maintenance operation
status.

bit1 Reset all If this bit is on when the power is turned on, all driver information is
reset to the default status at shipping.

bit2 Main operation mode setting (PLC main operation mode/RS232C main operation
mode)
If this bit is on when the power is turned on, the driver goes into PLC

main operation mode. If it is off when the power is turned on, the
driver goes into RS232C main operation mode.

bit3  PLC DI emulation setting
If this bit is on when the power is turned on, any input signals from 1

the PLC are ignored and the driver can be operated by the PC utility
as if the input signals are transmitted from the PLC. Normally, this
bit should be set to off.

bit4  Maintenance operation setting
If this bit is on when the power is turned on, the driver is set in
maintenance operation status. Normally, this bit should be set to off.
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Overveiw of the Product

1.6 System Configuration Diagram

PC utility floppy disk
<Utility>

(PLC)

Operation display pendant ;

1/0 monitor
board

LINEARSERYV motor part
<LM series>

DYNASERYV motor part
<DM/DR series>

(Home position
W sensor)
T o
[ t‘%‘i’ (Over travel sensor)
U7
W(Over travel sensor)

Note: The allowable combinations between the DYNASERYV motors and the DrvMll drivers are as
follows.
(1) The 500W type driver can only be used with the DM1B-004/DM1C-004.
(2) All other DM and DR series should be used with the 2kW type driver. Note that they cannot
be used with the 500W type driver.




Chapter 2
Installation

2.1 Installation of the Motor

2.2 Installation of the Driver
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Installation

When you receive the product, you should first verify that the model and type of the product are correct, whether
all the accessories are included, and that the combination of a motor and a driver is correct before you begin
installation and wiring.

2.1 Installation of the Motor

The motor part can be installed and used in either a horizontal or a vertical position. However, if installed in a
wrong way or position, the life of the motor may be shortened or the motor may fail. Always follow the
instructions explained below.

(1) Installation Position

The motor part is designed based on the assumption that it is used indoors. Therefore, choose the location of installation
so that it satisfies the following conditions:

B [t should be indoors and not in a place where it can be exposed to corrosive and/or volatile gases.

B The ambient air temperature should be from 0 to 45 °C.

B There should not be too much dust or particles, the ventilation should be good, and the humidity should
be low.

Note: The DYNASERYV is not drip- or water (oil)-proof. If it is used in such an environment, a proper drip- or
water (oil)-proof cover should be applied.

(2) Mechanical Installation

B When installing a load on the rotor of the motor, make sure to secure a clearance of 1 mm or more
between the upper surface of the motor and the installed part in order to maintain the surface accuracy.

B The clamping torque of the screws used to install the rotor and stator of the motor should be equal to or
less than the value indicated below.

B The surface flatness where the motor is fixed should be 0.01 mm or less.

Rotor mounting screw
Clamping torque (maximum)
AJE type: 21Nm

B type: 11Nm
DM1B-004/DM1C-004: 2Nm

Inmg

-

Stator mounting screw -
Clamping torque (maximum) ‘ | Flatness of fixing surface: 0.01mm
AJE type: 21Nm A\ NN iy N AYSRARELAA

B type: 11Nm { |
DM1B-004/DM1C-004: 2

Note: When tightening the screws, make sure to apply a screw lock using Loctite 601 or equivalent
product.



2.2

Installation of the Driver

The standard installation method for the driver is either to mount it on a rack or a wall.

(1)

()

Installation Position

B If there is a heating source near by, the temperature should be prevented from increasing by installing a
shielding cover, etc.; the temperature around the driver should not exceed 50 °C (Note 1).

W If there is a source of vibration near by, the rack should be installed via a vibration absorption material.

B In addition to the above, it should be avoided to install the driver in surroundings that are high in

temperature and humidity, filled with dust, metal powder, corrosive gas, etc.

Installation Method

B The standard way of installation is to install the driver on a rack, aligning the top and bottom with the
front panel in the front. Do not put the panel surface into a sideways position or upside down (see the

figure below).

B The driver box employs a natural air ventilation system. Make sure to secure space for ventilation above
and below (25 mm or more) and right and left (25 mm or more) (see the figure below).
B Make sure to use the installation holes (four places) of the upper and lower brackets at installation.

(Note: 1)

2 kW type drivers, but not other types, will have the current characteristics shown in the graph below as a
function of the ambient air temperature during operation. Therefore, it is recommended to use the driver in an

Should not be installea ina
sideways position.

Should not be
installed
upside down.

ambient air temperature of 40 °C or less in order to prolong its life.

50%
45%

40% —

Square current duty

10%

0%

Current derating curve

T T T
od 100 200 300 400 500

Ambient air temperature during operation
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Chapter 3
Connection and Wiring

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

Diagram of Overall Connection

Cable Specification List

Connection between Motor and Driver

Wiring of Motor, AC Power Supply, and Ground Cable
Wiring of Encoder Cable

Wiring of Contact I/O (1) Cable

Wiring of Contact I/O (2) Cable

Wiring of Sensor Brake Terminal

Wiring of Regenerative Alarm Contact <CNA>

(For 500W Type Drive Only)
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Connection and Wiring

3.1 Diagram of Overall Connection

* Operation display pendant
(including 1.5 m cable)
[PMOOOAT]

* Toolbox
Utility
| ] .
5]
1) AC I KC 601A
power supply [
cable (Japanese)]
<DrvMII> type drive [KC QOZA
The figure shows a 2kW type. (English)]
* | Line A\ CAUTION %
filter A rm;”;?il'mg || o —— (——— = 5) * RS232C communication
5 cable
4) Sensor cable [CP76758-020 (for DOSV, 2m)]
/ [CP7577S-029 (for PC98, 2m)]
7) Jumper I 11 1] 10 10 11 11 10 | Sensor
cable I Contact
, input 0 (2)=<% | * Cable for I/O
2) Ground L] cable checker
cable [R7327SA]

=

'/ [CP7802S-000]

S i R R T R W S W e e

* Cable for I/O checker
[CP7803-000]

:: A R R W 8) * Analog monitor card

(with cable connector)
[R7033YB]

!II——/

* Regenerative resistance
(with lead wire)

6) * Encoder cable

Motor part
(DM/DR series)

/ 3) * Motor cable

b o e e e e

* Optional parts (see separate wiring section for motor and encoder cables.)
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3.2 Cable Specification List

Cable name Electric cable size Driver | Current (A)
1) | AC power supply 2.0 mm” or more, 30 m or less in length TB1 *
cable
2) | Ground cable (power | 2.0 mm? or more TB1 *
supply)
3) | Motor cable 2.0 mm® or more, 30 m or less in length TB1 *
4) | Sensor brake cable 0.3t0 0.75 mm”’ TB2
5) | RS232C Dedicated cable is required. CN1
communication cable
6) | Encoder resolver 0.2mm? twisted pair, batch shielded cable, outer | CN2 Maximum
cable diameter ¢ 14 mm or less, 10 m or less in length 100 mADC
7) | Jumper cable 2.0 mm” or more TB1 *
8) | Analog monitor card | Dedicated cable is required. [R7033YB] (cable CN3
with connector)
9) | Contact I/0 (1) cable | 0.2 to 0.5mm?, batch shielded cable, outer CN4 Maximum
diameter ¢ 9 mm orless, 3 m or less in length 500 mA DC
10) | Contact I/0 (2) cable | 0.2to 1.5 mm® CN5 Maximum
500 mADC

*

20A for the A (10”) and E (8”) types for both the DM and DR series
15A for the B (6”) type, and 10A for the DM1B-004/DM1C-004 motors
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Connection and Wiring

3.3 Connection between Motor and Driver
Note: Shielding should be applied to each wire.

(1) DM Series (DM1B-004/DM1C-004) motors

Driver part Motor part
<TB1>
VA | O = Red
VB | O : : White
ve | O L Black
|
GN A ! Green
D Yg L L)
Motor cable
<CN2>
Red
+10V/ 1 o = //\\
Black
GND/12 | O L1
psIGo3 | O L A Blue
Il / \ Blue and white
GND/14 | O —+
9 SIG1/5 o [ A Brown
T 1 / \ B )
L | rown and white
GND/16 | O —
ECLK+/ 7 O -] A Orange
ECLK-/18 O : : / \ Orange and white
Fe | o )
_ o—1
Chassis ground
Encoder cable

(2) DM Series motors (models other than the above)

Driver part
<TB1> Motor cable

Motor part

/D Red/\
VA | O — f

[ White
VB | O ™ t

[ Blacl
Ve | O T

| | Greeg
GND +

<CN2> Encoder cable
Hov/1 | O4—f— /’\\
eNp/12 | O4——
65603 | O-— : /’\\
GND/14 | OH——
[ A
0 SIG15 | 04— 7X
GND/16 | O——
zEro+/9 | O : /’\\
ZERO-19 | O4——
I
ECLK+/4 | O4— : //\\ .
1] Orange an§l white
ECLK-13 | O 5
Ty

Chassis ground

Shielded twisted
| pair cable
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DM Series motors

Driver part Motor part
<TB1> Motor cable
Red
VA | O1—F—— O
| | White
VB | O ) O
| Black
ve | O — 'e)
| | Green
GND | Q + O
<CN2> :I: Encoder cable :I:
+S0/ 2 O '/\I /A\ QO | Brown and white
+818011 | O : : O | Green and white
| A
-S0/6 O } QO | Brown
A
-8180/15 O : t O | Green
+C0M0 | O+ //\\ o | orange and white
+C180/20 (e} : : O | Blue and white
co/8 o : ' /\\ o | orange
-C180/17 o+ : O | Blue
FGIM3 | O I~I) o
. O O | Black
Chassis ground
I — )
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Connection and Wiring

3.4 Wiring of Motor, AC Power Supply, and Ground Cable

(1) For the DM1B-004/DM1C-1004 motors (in connection with a 500W type driver)  * In the case
shown, a regenerative resistance is required.

Regenerative ::K)D "
resistance* [ :(:@ N L_I@I

100-

@ 115VAC

LINE

N Sl ———— 1 ©
MOTOR ;

/ -
Ground cable F- Ve ‘

(White)
C
/ (Black) — O < ol
(Green) N y
Motor cable =181 -

Japan Solderless Terminal / Driver side
type (N1.25-M4) (500W type)

(2) For other DM/DR series (other than above) (in connection with 2kw type driver)

N

200 [rEmmE
230VAC l@l @-

LINE[ e,

(CONTH I&I @-N Jumper
@- °A | cable

©mm

Il
I

r—-i
%

10|,/

LINE

Power suppl I
cable el - @ i

1 AN 1GNDI::) ()

P

I
]

ﬁ
<%

I
f

F‘
&

N
MOT!

)
e
e

N

B

VA
(Red)

VB
i (White)

Y

(Black)
GND + GND
(Green) | comaaa )
Motor cable

T8
Driver side
Japan Solderless (2KW type)
Terminal type (N2-M4)

)
]

=
&

Il
]

<
=)

r_1
=

I
]

9©©O@©
ﬁ
Y




Specification

Cable DM1B-004/DM1C-004 Other DM/DR series
2 .
m 0.5 mm?or more, 30 m or less in length Iznzg'?hmm or more, 30 m or less in
Al
Sucpgl(;vgrble m Clamping torque of terminal: 12[kgf-cm2](‘|.‘|8[N~m])
(terminal screw: M4x0.7)
B Power supply filter, recommended part: Tokin Corporation #LF-200 series
Z T
m 0.5 mm?or more, 15 m or less in length I.enzgi?hmm or more, 30 m or less in
Motor cable

E

Ground cable

B 0.5 mm* or more (use as thick cable as

possible)

B 2.0 mm* or more (use as thick cable as
possible)

B Third grade ground (ground resistance 100 or less)

Jumper wire

B 2.0 mm” or more

Regenerative
resistance*

For 100V: 80W 60Q

For 200V: 80W 200

* Only for models with regenerative resistance (500W type)
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Connection and Wiring

3.5 Wiring of Encoder Cable

(1) DM1004B/C motor

(2) DM series motor

(other than the one described to the left)

(3) DR series motor

Pin # Signal Pin # Signal Pin # Signal Pin # Signal Pin # Signal Pin # Signal
name name name name name name
11 +10V 11 - 1] +10V 11 - 1 - 11| +S180
2 - 12| GND 2 - 12| GND 2 +S0 12 -
3| 6SIG0 13 - 3] 6SIGO 13| ECLK- 3 - 13 -
4 - 14| GND 4| ECLK+ 14| GND 4 - 14 -
5| 8SIG1 15 - 5| 6SIG 1 15 - 5 - 15| -S180
6 - 16| GND 6 - 16| GND 6| -SO 16 -
7| ECLK+ 17 - 7 - 17 - 7 - 17| -C180
8 - 18| ECLK- 8 - 18 - 8| -Co 18 -
9 - 19 - 9| ZERO+ 19| ZERO- 9 - 19 -
10 - 20 - 10 - 20 - 10 +C0 20| +C180
Chassis | Shielded Chassis | Shielded Chassis Shi'(:alcjjed
ground | cable ground |cable ground
cable
Terminal for <CN2>
11 20
‘\# = EE #/‘ Insertion
/’ ‘\ surface
1 10 Made by Honda Tsushin Kogyo
Chassis ground 123 Connector: PCR-S20F
(shielded cable) o\ | | Housing: PCR-LS20LA1
[ B e e B
s s [ s [ Soldering
?‘ — == =] surface
I7—_I  — R e— R —| ;I

1

1112 13

20

it

Electric wire m 0.2 mm’ multiple-core twisted pair batch shielded cable, 30 m or
specification less in length*
Cable °

* Within 10 m only for small-diameter/flat types (DM1B-004/DM1C-004).




3.6 Wiring of Contact 1/O (1) Cable

<CN4> terminal

Pin# | Signal name Pin# | Signal name Pin# | Signal name Pin# | Signal name Pin# | Signal name
IN_ERR_RES IN_ROTDIR_S
1| COMP1 11 [ IN_I_CODE.1 21 ET 31 TR OPT1 41| (RESERVE)
IN_ABS_STR_ OuT_
2 |[IN_EMG 12 |IN_I_CODE.2 22 |IN_M_ANS 32 OPT 42 CODE.0
IN_ERRCODE OuT_
3|IN_SERVO 13 |IN_I_CODE.3 23 "REQ 33| (RESERVE) 43 CODE.1
IN_MODE_ST OUT_CPURD OuT_
4 ART 14 |IN_I_CODE.4 24 | (RESERVE) 34 v 44 CODE 2
IN_MODE_ST OuT_
5 oP 15 |IN_I_CODE.5 25|IN_POS_INH 35| OUT_SRDY 45 CODE 3
OUT_MODE_ OuT_
6 | IN_MODE.O 16 | IN_I_CODE.6 26 | IN_JOG_UP 36 EXE 46 CODE 4
OuT_
7 | IN_MODE. 1 17 |IN_I_CODE.7 27 | IN_JOG_DN 37 |OUT_ERR 47 CODE 5
IN_PRG_RE IN_OVERRID OuT_
8 |IN_MODE.2 18 WIND 28 E SEL 38| OUT_ALARM 48 CODE.6
IN_INTERLO IN_SIGN_IND OuT_
9|IN_MODE.3 19 CK 29 EX 39| OUT_M_EN 49 CODE.7
IN_ROTDIR_S OUT_ERRCO
10| IN_I_CODE.O 20| In_ABORT 30 TR OPT.0 40 DE OUT 50 | COMNT1
Terminal for <CN4>
Made by Honda Tsushin Kogyo
Connector: PCR-S50FS
Housing: PCR-LS50LA
26 50
\
\/ﬁmﬁﬁmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁﬁﬁﬁﬁﬁﬁmﬁ\
7 N )
Chassis ground 11 ) s Insertion surface gg
(shielded cable) —\ | \
OO COoOCoO OO CoOCOCacC 3 .3
s R s R s s s s s s ) S— Y S— |
TI;I s s s ) s s ) s s ) s s ) s ) S—

26 2‘7 28 Soldering surface 50

B 0.2 to 0.5 mm® or more, multiple-core batch shielded cable, 3
m or less in length
m Optional cable: C1P-ENN-7802-000

Electric wire
specification
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Connection and Wiring

3.7 Wiring of Contact 1/O (2) Cable

Pin# | Signal name

6 | COMN2

5| OUT_AREA Electric wire B 0.2to 1.5 mm® or more, multiple-core batch shielded cable
specification B Do not solder the core wire (twisted wire). It may cause a

OUT_AREAO contact problem.

N

w

(reserve) See the panel surface of the driver for pin numbers.

N

OUT_COIN

RN

COMP2

<CN5>
Made by Phoenix Contact
(plug: MCl1, 5/6-ST-3, 81)

Blade point of the driver used

Thickness 0.4 mm, width 2.5 mm
/ (clamping torque: 0.22 to 0.25 [N-m]

Direction
of insertion




3.8 Wiring of Sensor Brake Terminal

Pin# | Signal name
7 | XBRKN
6 | XBRKP Electric wire ® 0.3to 0.75 mm?, electric wire coating with 10 mm of the core
specification exposed at the tip
5[ (NC) B [f a twisted wire is used, the diameter of the strand should be
¢ 0.18 or larger.
4|X0TU See the panel surface of the driver for the pin numbers.
3| XOTD <TB2> Made by Sato Parts (ML1900H)
2| XORG
1| COMPO
1) Push down the lever with 2) Insert the wire deeply. 3)Push up the lever
a screwdriver. (until you hear the click)

Example of sensor connection (sensor: EE-SX670 manufactured by Omron)
The recommended sensor logic is B contact.
Set the sensor to OFF when the light is shielded. The sensor described above will be set to OFF when the light is shielded
by the following result.
Signal Pin # ) o
name | ' [Electrical specifications]
1
COMPO| 1 —|2 " Input specifications
3 Home position sensor
XORG 2 2 Rated voltage | 120 24VDCO O+ 100 O
Rated input 4.1 mA/point (at 12 VDC)
XOTD 3 *‘ —1 current 8.5 mA/point (at 24 VDC)
T2 (-) Over travel
XOTU | 4 2 Input 3.0k
impedance
(NC) 5 o 1 Operating voltage | At OFF: 3.0 VDC or less
P (relative to COMP*) At ON: 9.0 VDC or more
XBRKP | 6 3 (+) Over travel Allowable OFF is guaranteed at 1.0
4 leakage current | mA or less.
XBRKN | 7
*DC power Vee
_supply
. 100kQ
COMPO 3
470Q § i 1[5—{ 10kQ
XORG 5 AAA-$ 0.01p F
XOTD 2.7k L =z
XOTU PS2805
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Connection and Wiring

3.9 Wiring of Regenerative Alarm Contact <CNA>
(For 500W Type Drive Only)

This driver (with regenerative terminal) is equipped with a regenerative circuit failure detection circuit. When
connecting the regenerative circuit, build a sequence circuit as shown in the figure below in order to prevent
burnout incidents.

Note: Build a sequence circuit so that it will turn off the power supply at alarm operation.

Driver
MC
<TB1>
[ L
LINE

MC
{1 N

OFF ON MC

—o0, 0 i Regenerative
55 alarm
MC <CNA> 250 V AC 0.1 A
30VDC1A
<CNA>
Made by Phoenix Contact

(plug: MC1, 5/2-ST-5, 08)

Blade point of the driver used

Thickness 0.4mm, width 2.5mm
/ (clamping torque: 0.22 to 0.25 [N-m]

Direction of 7 mm
insertion = l—p| ——
=T

\
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Chapter 4 Basic Operation
(Let’'s Operate First)

This chapter describes an "Example of Stand-Alone Motor
Operation," which should be used as the first step in understanding
the "motor/driver/PC utility." The information is provided progressively,
focusing on motor tuning, homing operation, program creation
(moving to a position of 50 degrees, moving with a velocity of 50
degrees/sec, reciprocating operation), and startup method.

Make sure to perform the operations described in this chapter as a
preliminary step before commencing device production.

4.1 Procedure (Flowchart)
4.2 Preoperation check

4.3 Installing the PC Utility on the PC
4.3.1 Procedure
4.3.2 Startup

4.4 Preparation
4.4.1 Selecting Communication Port
442 Selecting Channels
443 Displaying Communication Strings
444 Main Menu

4.5 Setting the Status to Servo ON
4.6 Auto-tuning
4.7 Performing Homing Operation

4.8 Performing Program Operation
4.8.1 Verifying Operation Conditions
482 Creating a Sample Program
4.8.3 Starting the Sample Program
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Basic Operation (Let's Operate First)

4.1

Procedure (Flowchart)

In this section, we will operate the motor according to the procedure below.

(st )

Preoperation check

Install the PC utility.

Set the status to "Servo
ON."

Auto-tuning

Homing operation

Program operation

=)

Check the installation of the motor, wiring etc.

Install the software PC utility on your PC.

Set the status of the motor to "Servo ON."

Adjust the servo (gain adjustment).

Perform homing operation.

Create a "sample program" and verify that the
motor operates as expected.



4.2 Preoperation check

(1) Items to prepare
e Motor unit/driver/sensor/DC power supply
e PC utility (floppy disk)
e  Level block for fixing the motor
e  PC (with Windows 95/98/98SE/Me/NT4.0/2000 installed)
e  Various cables
(2) Installation and Wiring
PC utility
(software)
6) Sensor wiring 24V DC
(prepared by power supply
customers) 0 1l
\7) 24V DC power supply
' . (prepared by customers) D
Motor part TB 2
(mam bOdy) (prepared by customers)
V MW A DrvMIl \7 RS232C cable (dedicated)
tvoe driver C1P-ENN-7576-020
/ 4) Motor cable yp (C1P-ENN-7577-020)
1) Level block rg TB 1
(prepared by 3) Power supply line
customers)
CN3
\5) Encoder cable
(3) Items to be checked Check
1) Is the main body fixed on the level block? O
2) Is the motor not interfering with peripherals? O
3) Is the power supply line wired properly? (LINE, GND) O
4) Is the motor cable wired properly? (VA, VB, VC. GND) O
5) Is the encoder cable wired properly? O
6) Is the sensor wired properly? (Origin and OT sensor) |
7) s the RS232C cable wired properly? |
8) Is the operation mode set to RS232C? O

(Is bit 2 of SW1 of the driver set to OFF?)
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Basic Operation (Let's Operate First)

4.3 Installing the PC Utility on the PC

4.3.1 Procedure
Installation under Windows 95/98/98SE/Me/NT4.0/2000

The M2 PC utility (hereinafter referred to as the “PC utility”) runs on Windows 95, 98, 98SE, Me,
WindowsNT4.0 and 2000. It can be installed via “Add/Remove Programs” under the “Control Panel” in
Windows. If an older version of the PC utility is present, delete it first and then install the new version.

Display the “Properties of Adding/Removing Programs” dialog box and click “Set Up (1).” Then proceed
according to the instructions displayed on the screen. The PC utility setup program starts up.

Proceed with the setup according to the instructions on the screen. A dialog box for determining the directory in
which to install the PC utility appears (see Figure 4.3.1).

Choosze Destination Location |

Setup will ingtall Drekdll_E in the follawing directon.
T o ingtall to thiz directony, click Mest.

T o ingtall to a different directary, click Browse and select another
directan,.

r'ou can chooze not to install DevklL_E by chicking Cancel to exit
Setup.

C:APragram Files\vPCADredl_E

|' Destination Directory

< Back Mest > Caricel

Figure 4.3.1 “Choose Destination Location” dialog box

Click “Browse” to display the “Select Directory” dialog box and select the desired drive and directory. Click
“Next” to display “Select Program Folder” (see Figure 4.3.2).
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Select Program Folder |

Setup will add program icong to the Program Folder listed belov.
fou may bppe a new folder name, or zelect one from the exizting
Folders list. Click Mext to continue.

Program Falders:

Exizting Folders:

)
ML

CIF Device Driver
FLASH
Hozthd aintenance

[rternet Explorer

Online Services

Startlp

SyCon System Configuratar

< Back I Hest = I Cancel

Figure 4.3.2  “Select Program Folder” dialog box

Select a program folder and click “Next.” The installation begins. Follow the instructions on the screen and
change disks. When the setup is completed, the “Setup Complete” dialog box appear (see Figure 4.3.3).

Setup Complete |

Setup has finished copying files to your computer.
Setup will now launch the program. Select pour ophion below,

™ ez, Launch the prograrm file

Click Finizh to complete Setup.

< Bachk I Finizh I

Figure 4.3.3  “Setup Complete” dialog box

To start the program, select “Launch the program file” and click “Finish.” If you do not want to start the program,
just click “Finish.” If you are prompted to restart the computer, simply follow the message and restart it.

Note: Remove the floppy disk before restarting the computer.
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Basic Operation (Let's Operate First)

4.3.2 Startup

1)  To start the PC utility, click “Start,” “Program (P),” “DrvMII” and then “DrvMIL.”

(Haccessaries 3
am:
(SIntemet Explorer

Favartes Stantp v

»
#5M5-D0S Prompt
@ e v (3 Wwindows Explorer
B Dol | @ ormil
@ Seltings
(] End
@ v

7] Aun.

& Log 0if MD Design Division

@ Shut Down,

| []Sereen Thief 85 ‘ R ed: 239aM

Figure 4.3.4  “Startup”
2)  An “Opening” dialog box is displayed for several seconds and then the PC utility starts up.

Version of PC utility

Dr¥MIl Yersion Infonation I

DryMII Yersion 1,00

Copyright () 2000
Yokogawa Precision Corp,

Figure 4.3.5  “Opening” dialog box

mmLnication mog

Communication string
- 'pr22
<ED:2

# Single charmel

~ Miulti-channe] Add

(b o Iy ol ]
205 Cs8

Face

~DataCtrl

il

Tenminal(T) PasamatextM)
Serv Crtl(9) Progan(G)

ComPortSeleet)

& ComPort] 4
" ComPert2 Oseilloscope(C) Index Comp(H)
€ ComPort3
Action Point Set(E)
" ComPertd
€ ComPorts FarstO)
£ ComPorts
€ ComPoxt? 110 Set(D)
£ ComPort® G
P Exit() AbsdecComp

st | & 2, A% D |[[SHanMenu |EBidbed 1zaaan

Figure 4.3.6  After starting up the PC utility



4.4 Preparation

Connect the serial port of the PC with the serial port of the driver with a dedicated cable. (Do not use
commercial off-the-shelf cables. There is a terminal for which 5V is output from the driver for connecting with
the teaching box.)

441 Selecting Communication Port

When you start the PC utility, the “ComPortSelect” dialog box appears in the left side of the screen (see Figure
4.4.1). Change the setting according to the communication port of the connected PC.

ComPortSelect |

" ComPort2

" ComPort3
" ComPortd
" ComPorts
™ ComPorté
" ComPort?

" ComPort?

Figure 4.4.1 “ComPortSelect”

Note: Settings made in the “ComPortSelect” dialog box are stored in a file. It is not necessary to make settings
from the next time you start the PC utility. Change the setting as necessary.

4.4.2 Selecting Channels
When you start the PC utility, the “Communication mode” dialog box appears in the upper left corner of the

screen (see Figure 4.4.2). If you are using one driver, select a single channel, and if you are using multiple
drivers, select multi-channel addresses. (See Chapter 6 for how to make setting on the driver side.)

Comnmunication mads |

Multi-channel Add

T4 7
Tz 5 5

Ciai s 8

Figure 4.4.2  “Communication mode”

Note: The settings made in the “Communication mode” dialog box are not stored. When the PC utility is started
up, a single channel is always set.
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Basic Operation (Let's Operate First)

443 Displaying Communication Strings

When you start the PC utility, the “Communication string” dialog box appears in the upper right corner of the

screen. (See Figure 4.4.3.) Any strings that the PC utility sends to the driver as well as any strings received from
the driver are displayed regardless of the menu.

Commumcahion string I

-="pri2E - O [String sent]

=-RD :2 / — O [String received]
- @mE0

<- ROD -
- @4
=- RO0
- @&:0
<- R0O0

Figure 4.4.3  “Communication string”
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444 Main Menu

When you start the PC utility, the “MainMenu” dialog box appears (see Figure 4.4.4). See the following chapters
for how to start the actual operation.

4 MainMenu Ed |

—Jperation — Dakakrl
Terminal{T} Paramater([)
Servo Cnklis) Programia)

Dscilloscopel)

Inde:x Compid)

—&ckion Point Sek{F
DrivelLn)
Parts(iC)
I} Sek(D)

Exxit(:)

Figure 4.4.4  “MainMenu” dialog box
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Basic Operation (Let's Operate First)

4.5 Setting the Status to Servo ON

The driver can be put into Servo On status through the following operation.

(1) Click the “I/O Config (I)” button in the “MainMenu” and then the “I/O config (L) button.

Click the 1/0 Config
(L) button.

Click the 1/0 Config (1)
button.

1/0 configuration ... [E}

— Operation

Terminal(T) UpLoad{L}

Servo Cntl(s)

DownLoad(Dy ‘

OscilloscopedCy

flil

I/ configiL)

i~ Action

i

Drive{D)

IO Sek(D) |

(2) Enable Servo ON. Click the checkmark of “1” under DI and then click the Set (S) button.

G Eaelie ° Set Servo ON (DI-1) to “no

Mone  :Megative Selzet check.” (Negative Setting)

o IDDD—DSI
7654321 ;;%m/|
L7202 o2 2 o I e e

VvV

{7 2 Ol T o o vl T
| T Ol 7 g o o e

~DO
76543210

{02 T2 o 2 o o o
{020 T2 0 2 o ) T
(Il ol B o o TS
CErrrrrre

Set(3) |4—\m“°—|—" Set button

A Caution Make sure to click the “Set” button after finishing the setting (the status will become
Servo ON). Verify that the “S-RDY” LED on the front panel is turned on.
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(3) Reset the driver according to the message in the dialog box.

DRVMII =l

: _ : Click OK.
Digcrete configuration completed.
Reset driver. _—

(4) Verify that the driver is reset and the “SRDY” LED on the front panel is turned on.
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Basic Operation (Let's Operate First)

4.6 Auto-tuning
The auto-tuning can be performed according to the following procedure.

(1) Checking the rotation direction
Check the rotation direction (CW/CCW) of the motor.

Load
installation
urface

CcCcw

Look carefully from both sides of the load installation surface to check the CW/CCW

A\ Caution movement. When started, the motor operates in the CCW direction. Take extra care to
ensure that there is no mechanical interference with the rotor, which is currently in the
stop position.

(2) Click the “Servo Cntl (S)” button on the “MainMenu.”

" MainMenu
—Operation —DataCtrl
Terminal(T) Pararmater(t) Click the Servo Cntl

| button

Seryo CRHIE) < =— o

Oscilloscopeio) Index Compif) \|

—hckion———————— Point Set(P)
Dirivee(Dn)
Parts{C)
IjO Set(I)
Exity)
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(3) Click Auto Tuning Start (tuning starts).

(4) Follow the message on the dialog box and click “OK” to start the auto-tuning operation.

Click the Auto Tuning
Start button

Auto Tuning Start(a II

_ {} *0.001Kg Filter(F) |
Inertia Sek Servo Rigidity
|—:D.001Kgm Z _|—3
After the auto-tuning is % . _Ui
performed, the set values

are displayed. | Gain Pos Gain Pos Gain —
I 50 He | 12 b | 704652 LBt

PosFeedFoward  WelFeedFoward AccFeedFoward  TorgLimit
| 90 | % | 100 % | 0 % L0000 g 015

The rotor rotates a maximum of 30° (seven times of reciprocating operation) in the CW
direction. The operation width varies depending on the velocity rating of the motor.
Caution Take extra care not to cause any mechanical interference around the rotor.
A <How to calculate the operation width>

Operation width (degree) = motor velocity rating [rps] x 0.02 x 360

(5) Each parameter setting value is displayed and the auto-tuning is automatically terminated.
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Basic Operation (Let's Operate First)

4.7 Performing Homing Operation

A homing operation can be performed according to the following procedure.

(1) Checking the rotation direction
Check the rotation direction (CW/CCW) of the motor.

Load
installation
surface

CcCw

Look carefully from both sides of the load installation surface to check the CW/CCW
Caution movement. When started, the motor operates in the CCW direction. Take extra care to
A\ ensure that there is no mechanical interference with the rotor.

(2) Check the setting of the homing direction through the PC utility.
Click “Drive” in the Main Menu, then “Homing.”

Click “Drive.” Click “Homing.”

/ Programia) |

Index Compifd) |

— Operation

Terminal{T)

Servo CnklS) | DriveMenu

OstilloscoperC) Harming{ IndexTypeAld)

— Ackion Paink Set(P) |
SignalZearchis) IndexTypeB(E)
Drive(D)
Parts{C)
Jogi 1) ReferenceTable(R)

I/0 Set(D) |

MainMenu DriveMenu
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(3) Set the “homing direction” in the “Homing” dialog box.

1) The current setting values are displayed in the
Setting value box by clicking grid “#20.”

TTTRESELES |

HomingFlagPosition

Measured Yalue I 0 Puls

i | 5456 ~| 21,

Set(s) | Settingvalue T / 2) Enter 1 in the Setting Value box.

Make sure to press the return key;
#1 +HQ’ \EerrEnabIe - . . .
¥2 [Hg YrorEnane = otherwise the entry is not made valid.
#4  [ad kel o
=y bel o . “ .
= \ezaid T The current setting values for the “homing
#3 \ezoid 1000 related” parameters are displayed.
#11 earchi/el 72000
#12 Searchiel 72000+

i
~ Exit() |

3) Click the “Set” button.

/A\ Caution The initial value that should be set depends on the homing direction. Enter “#20 = 1” if
the homing direction is CW and “#20 = 0” if it is CCW.

(4) Click the “Start” button to start the homing operation.

Stark(D) | Abort{gh | Terminal{T) |
; \ ErrResetiR) |
sikion
Click “Start.” plue | b ke
g456 ~ | 7114 pulse
I
Sek(5) | Settingialus I 1l
#1 +HOT_ErrorEnable -~
#2 -HOT _ErrorEnable u]
#4 AccProfesl u]
#5 DecProfies! 0
+7 TaccTrapezoid 1000
#3 Tdec Trapezoid 1000
#11 |[ORG-OT_Searchiel F2000
#12  |ORG-ORG_Searchiel 72000
Exit(x) |

1) The homing operation finishes automatically after the operation is completed.

In the event of
¢ The homing operation does not finish, and
A\ Caution e The motor does not stop even when the home position sensor is detected,

Click “Abort (A)” to stop the motor, then check “wiring” and “auto-tuning” again.

2) If a homing abnormality message is displayed, follow the message to adjust the
flag position using the limit value as a guideline. If an error occurs, press
“ErrReset” as well.
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Basic Operation (Let's Operate First)

4.8 Performing Program Operation

In this section, you will create a sample program and verify that the motor operates as expected.

4.8.1 Verifying Operation Conditions

Upper surface of the motor
(load installation surface side)

Home position
sensor

Homing
N position

The rotor moves 50 degrees away
from the homing position, then
back again.

CW direction -> stops for one
second -> CCW direction -> finish

<Velocity pattern>

Velocity
[mm/sec] A
50
Moving distance
(positive direction)
50 degrees Stop time
0 >
Moving distance
(negative direction) Time
50 degrees [sec]
50
’ 1.0sec
Setting value "#7" Setting value "#8" Setting value "#7" Setting value "#8"

Set the acceleration time (#7) and deceleration time (#8) according to the operation conditions (the initial value
is 1000msec for both #7 and #8). Refer to Section 4.8.3, “Starting the Sample Program, (4) simplified terminal”
for how to set these values.
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4.8.2 Creating a Sample Program

Select “Program” in the “MainMenu,” then “Edit” in the “Program Manager” menu in order to display the
“Program Edit” screen and enter a program.

—Ciperation —Datactt| Click the . Click the “Edit”
e ||| posnssn ||| | *Program’ [ o button.
button. : :
Seryo Crkl(s) | Program(G) l — —| Download(D)
Qscilloscope( 0 | Index Comp(M) |
Edit{E}
—hckion ———— Point Set(f) | -
DrivelD) | Telanitar (T
Parts{ic) | (T ——
1j0 Set(D) | Com Reset(R)
Exiti)
<Program edit screen> Q

Program Edit
L ]
P Program input area
= upper
G92X0 (upper)
G90X50000F50000
G04f1000 ;l
XO Prog Indexil) |
ﬂ _D|j Prog Delete(E)
d Upload(Ly |
DownLoad(D) |
Program input area E—
(lower) Open() |
Savel(A) |
Kl

A\ Caution The program should be entered in the “input area (upper)” at this point. Programs
should be input in half width, case-sensitive letters.

The following is the description of the sample program.

#3=0 Set the cam profile move selection to a trapezoidal move.

G92X0 Coordinate selection (current position = 0)

G90X50000F50000 Move to a position 50 degrees from the home position at a velocity of 50
degrees/sec. (absolute command)

G04f1000 Stop 1 second.

X0 Move from the 50 degrees position to the home position at a velocity of 50

degrees/sec. (absolute command)
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Basic Operation (Let's Operate First)

(2) Press “DownLoad” in order to register the program.

]
#3=0 _I Com Reseb(R)
G92X0
G90X50000F50000 e
G04f1000
X0

Prog IndexiL)

Prog Delete{E)

E
"

Upload{Ln

DownLoad(D!

Click the
pen(0) “DownlLoad”
button.

Saveld)

_mo |
=
[
=N
oo
B
[ e |

E
"l

(3) Enter “1” for the program number and click the “OK” button.

. . This dialog is displayed and
Enter *1” and click “DownLoad” is completed.

the “OK” button.
DRYMI |

Program Ha(H: |1| _I? & Registerad.

OE

[ Serva O necessary
[ Program coordinate necessary

Cancel

(4) Click the “Exit” button on the “Program Edit” screen to return to the “MainMenu.”
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4.8.3 Starting the Sample Program

(1) Click “Program” on the “MainMenu,” and then “Monitor.”

Click “Program” on

“MainMenu.” Click “Monitor.”

— Operation —Datact
Terminal(Th | Paramate UpLoad{Lh
Servo Crt(s) | Programiia) | DownLoad(D)
Oscilloscope(o) | Index Comp(l) |

Edit(E}

hction——————— Point Set(E) |
Drivel(D) | Manitor)
Parts(C) | |

1/ Sek(Dh | Zom Reset{R)

Exit(x)

(2) Leave the Get Prog No. selection at “ALL” in the “Program Monitor Init” dialog box and click “OK.”

Program M onitor Init |

) Click “OK” to accept the “ALL” selection.

et Prog Mo . I.ﬂ.LL :..'I

wa ||

(3) Leave the “Mode” at “Normal” in the “Setting Option” dialog box, and click “OK.”

Setting Dption |

prive Frogram e The initial value of the operation
Program MolP): |9|:| v] & Mormal(t) mode is set to “Normal.” Accept the

" Step(s) value as it is and click the “OK”
Block NalE): I 1 button.

Cancel |
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Basic Operation (Let's Operate First)

(4) Click the “Start” button in the “Program Monitor” screen to start the operation.

The program starts up once and then stops. If you want to stop the program in the middle of the operation,

click the “Stop” button.

<Dialog box before starting>

Program Monitor

— Monitar

Programho: I o

BlockMo:

[ ]
e [ ]

M Stop I L Answerl ) |

r— Terminal

Etrfal
i

L

Click the “Start” button to make

the motor start moving. This is

Stark(s) jl

only in the RS232C main
operation mode.

opkion Set(Q)TI r

<Dialog box during operation>

Program Monitor

F5=0

GE2E0

(RO S0000FS0000
iz04£1000

0

The program being executed is
displayed here (the block currently
being executed is displayed in

The program number and block
number are displayed during
the operation.

— Monitor

BlockHo:

— ]

y J Program being
executed

™~ display

M Stop I M_Answer[ml

— Terminal

Erris]avm
r List(L}

B

=~ Parameters such as
| acceleration time (#7) and

Start(g) |

deceleration time (#8) can be

P— K%m@ | set via the “simplified terminal.

\
Option Set(0) |\ \_‘

The basic operation is now complete. Refer to the Function Manual for details about the actual operation.

motor

| Click the “Stop” button to stop the
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Functions

5.1

Operation Mode

The two interfaces, an RS232C interface and a PLC interface, are available for operation of this driver.

The operation items that are available for these interfaces are not identical, but the main operations of the driver
can be performed with either of the interfaces, such as operating the motor. However, if an operation, which is
incompatible with one of the interfaces, is performed while operating via the other interface, the devices
connected to the operating interface are no longer able to manage the conditions. In order to avoid such
conditions, the driver controls the interfaces through a concept called operation mode, in which the main
operations at run time, such as the operation of the motor, can only be performed via one of the interfaces.

The operation mode is set by the status of the bit 2 of the SW1 switch on the front panel when the power is
turned on. If the switch is ON, the PLC interface is permitted to perform the main operation. If the switch is OFF,
the RS232C interface is permitted to perform the main operation.

The following explains the operation items available in each interface as well as their relationship with the
operation mode. The operation display pendant (TBX) conforms to the RS232C interface.

Command name Main operation permission: RS232C Main operation permission: PLC

| Operation device RS232C TBX PLC RS232C TBX PLC
Emergency stop command - @) @) - @) @)
Servo ON/OFF ON/OFF Allowed/ X ON/OFF

Prohibited

Start @) X X @)
Stop O X X O
Abort @) @) O @)
Error reset @) @) O ©)
Interlock - @) - @)
Velocity override switching - @) - @)
Program auto rewind - (©) - O
Integra}I p03|t]on .control o X X o
operation switching
Homing offset position o ) o )
settings
Coordinate system settings (©) - O -

. According to #102 Enabling the selection of RS232C for the M function interface
M function i

parameter settings.
Jog move command According to #217 Jog move operation: RS232C selection parameter settings.
According to the monitors According to the monitors
Get error code #345 and #346 (©) #345 and #346 (©)
Parameter settings According to parameter (0) According to parameter (0)
command command
Parameter/monitor read According to parameter (0) According to parameter (0)
command command

Note: Iltems marked with (0) may be available depending on the type of PLC interface.




5.2 Parameters and Monitors

The group of variables expressed by #*** is called parameters and monitors. Parameters/monitors are

classified according to their numbers as follows.

Parameter No. Parameter type Backup Comments
0to 199 General parameters Stored Always possible to read and write.
200 to 299 Mechanical setting Stored Reading is a]ways posmblg, but W|j|t|ng is possible only
parameters when operating in mechanical setting mode.
300 to 399 Monitors Reaq only. Read_lng is always possible, but writing is not
possible at any time.
400 to 449 Registration Stored Always possible to read and write. The user can use them
parameters freely.
500 to 549 Volatile parameters Not stored Always possible to read and wrl.te. The user can use them
freely. Set to 0 when the power is turned on.
600 to 699 Point set (value) Stored Always possible _to read and write. Used during table
reference operation.
700 to 799 Point set (option) Stored Always possible .to read and write. Used during table
reference operation.

By referring to any of the parameters/monitors in the form of #%**  their values can be referenced (read) by a
program or command. It is also possible to change (write) their values by a program or command, as long as the
values are within the range allowed for each parameter/monitor.

The following is a list of the setting ranges of the parameters/monitors. General parameters and mechanical
setting parameters are explained separately. Moreover, the setting ranges of the monitors are not listed because

writing is not allowed.

Parameter No. Minimum value Maximum value Initial value
400 to 449 -999999999 999999999 0
500 to 549 -999999999 999999999 0
600 to 699 -999999999 999999999 0
700 to 799 0 7 0

5.2.1 General Parameters

These parameters can be read and written at all times and an operational meaning is assigned to each. The details

of each parameter will be explained separately.

Note that these parameters are stored in the driver; they will not be deleted even if the power is turned off.

5.2.2 Mechanical Setting Parameters

It is always possible to read these parameters, but writing is possible only when operating in mechanical setting
mode. These parameters are set only once when the device is started up. An operational meaning is assigned to
each. The details of each parameter will be explained separately.

Note that these parameters are stored in the driver; they will not be deleted even if the power is turned off.

Note:

If these parameters are changed during execution in mechanical setting mode, the changes made to the
values will not be reflected until the power is turned on again. Therefore, please note that if you try to read

a parameter value after you change the parameter, the value before the change is read until you turn the

power off and on again.
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5.2.3 Monitors

These variables are used to display the driver's status. Only reading is allowed at all times and each has an
operational meaning. The details of each parameter will be explained separately.

5.2.4 Registration Parameters

These variables can be used freely by the user. Reading and writing are always possible. There is no operational
meaning assigned to them.
Note that these parameters are stored in the driver; they will not be deleted even if the power is turned off.

5.2.5 Volatile Parameters

These variables can be used freely by the user. Reading and writing are always possible. There is no operational
meaning assigned to them.
Note that these parameters are not stored in the driver; they are all initialized to 0 when the power is turned on.

5.2.6 Points Set (Value and Option)

These values represent data used in table reference operation. Point set (value) and point set (option) are used in
pairs. The point set (value) obtained by adding 600 to the specified table entry is used as a target value or relative
value for positioning, and the point set (option) obtained by adding 700 to the specified table entry is used as
optional data for the moving method at positioning.

The entries in the point set (value) are given in operation units.
The entries in the point set (option) have the following meaning.
Moving direction for incremental instruction, rotational coordinates is TypeO0.
Moving direction for incremental instruction, rotational coordinates is Typel.
Moving direction for incremental instruction, rotational coordinates is Type2.
(Reserved)
Moving direction for absolute instruction, rotational coordinates is TypeO.
Moving direction for absolute instruction, rotational coordinates is Typel.
Moving direction for absolute instruction, rotational coordinates is Type2.

7 (Reserved)
Note that these parameters are stored in the driver; they will not be deleted even if the power is turned off.

AN AW = O

Note: Regarding the moving direction for rotational coordinates
TypeO Proximity rotational move (multiple rotations are not allowed).
Type1 Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).
Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).
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5.3 Operation Functions

5.3.1

The following operation functions, which can be used as needed, are provided to the driver. Moreover, the status
called the idle status in which no operation is performed is provided to perform jog moves.

The start, end, and stop actions of these operations can be controlled from either the RS232C side or the PLC
interface side, according to the operation mode setting when the power to the driver is turned on. Refer to the
related sections (Section 6.1, "RS232C Interface" and Section 6.2, "PLC Interface") for operation methods.

The methods used to end each operation can be classified into three categories: the self-end type that ends

automatically when the operation is complete, the non-self-end type that cannot end the action by itself, and the
non-end type that cannot be stopped once started. An appropriate end or stop action must be performed for each

type.
Operation N .
No. ame Comment Ending type
0 Test operation ngerates a 2.5Hz square wave position command signal for Non-self-end
adjustment of the control part.
Auto-tuning Makes the rotor oscillate, measures load inertia and load mass, and
1 : . Self-end
operation sets the parameters for the control part automatically.
2 (Reserved) Self-end
Finds the home position using the hardware over-travel signal,
3 Homing move homing sensor, and motor Zero signal to establish the coordinate Self-end
system.
4 Progra_m Runs a program that was already registered. Self-end
operation
Signal search Moves the rotor until it reaches the set signal status and stops it
5 . Self-end
move when it reaches the status.
(Reserved)
7 MDI operation Runs NC executable statemer_1ts and parameter statement input from Non-self-end
RC232C as soon as they are input.
Index Tvoe A Performs index sense action based on equal division of the
8 'yp coordinate system. It can be used when the operation unit is set to Self-end
operation .
index Type A.
Index Tvoe B Performs index sense action based on unequal division of the
9 yp coordinate system. It can be used when the operation unit is set to Self-end
operation .
index Type B.
10 Table r_eference Refers to points set and performs positioning move. Self-end
operation
11t0 14 | (Reserved)
15 Meghamcal Special mode for changing mechanical setting parameters. Non-end
setting mode
Jog Move

The rotor can be moved in the positive (+) or negative (-) direction by issuing a jog move command while in idle

status.

There are three types of jog move commands: (+) direction move, (-) direction move, and stop. Refer to the
sections about the RS232C interface and PLC interface for how to issue a command.
The move can only be trapezoidal but it is possible to set the acceleration and deceleration profile. In addition,
the velocity override does function in real time. The velocity in the jog move is determined by the value in the

#10 Jog Velocity parameter.

If operation is started while the jog move is in progress, the operation is executed as soon as the jog move stops.
The settling wait function is not performed at the end of the jog move.
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5.3.2 Test Operation

This operation generates a 2.5Hz square wave and uses it as position command signal for adjustment of the
control part. Set the analog monitor to test operation response to measure the response waveform on the
oscilloscope.

The position feed forward, velocity feed forward, and acceleration feed forward are set to 0 internally during the
test operation.

The settling wait function is not performed at the end of the test operation.

[Related parameters]

#31 Operation width under testing mode

#50  Position control bandwidth

#51  Velocity control bandwidth

#53  Position integral limiting value

#70  Analog monitor selection

#72  Test operation monitoring gain (analog monitor)

o Obtain the fastest possible rise time of the response waveform and make adjustments so that
overshoot will not occur.
e The closer the position control bandwidth and velocity control bandwidth are, the more the waveform
/\ Caution will oscillate.
o [f the inertia and weight of the load are large, the oscillations may be eliminated by setting the
position integral limiting value to a small value.

CHI=TV 50ms/dv. CHI=TV 50ms /dv. CHI=TV Soms 7dv
oC 10:1 (50ms /div) bC 10:1 (50ms /div) bC 101 (50ms /div)
NORM:20KS /5 NORM:Z0KS /5 NORMIZ0KS /s

FASNA A AR
N

Increase the position control bandwidth. Make adjustments until this waveform If the velocity control bandwidth cannot
is reached be increased any further, the position
control bandwidth should be decreased.

5.3.3 Auto-Tuning Operation

This operation makes the rotor oscillate, measures the inertia and weight of the load, and automatically sets the
parameters for the control part.

It accelerates/decelerates with half the rated torque and rated thrust of the motor, and measures the inertia and
weight of the load from the velocity changes at that time. The result of the measurement is written to the #7155
Load inertia/load mass parameter.

From the measured inertia and weight of the load, it adjusts the position control bandwidth, velocity control
bandwidth, and position integral limiting value according to the setting value of the #38 Servo stiffness
settings parameter. It does not adjust position feed forward, velocity feed forward, and acceleration feed
forward.

The settling wait function is not performed at the end of the auto-tuning operation.

[Related parameters] [Auto-set parameters]

#32  Operation width under Auto-tuning

#33  Maximum deceleration under Auto-tuning #50  Position control bandwidth

#34 Initializing the deceleration time while under #51 Velocity control bandwidth
Auto-tuning #53  Position integral limiting value

#37  Auto-tuning repeat count #155 Load inertia/load mass

#38  Servo stiffness settings




5.3.4 Homing Move

In this operation the rotor is moved according to a preset home position search method in order to establish a
coordinate system. After first moving to the home position determined by the proximity signal and motor Zero
signal, it continues to move an amount further given in the #29 Offset distance from the Home position
parameter's setting value. It then sets the drive coordinate command value to the value set in the #30 Homing
complete operation command value parameter.

There are two ways to generate motor Zero signals (hardware and software Zero signals). The method used
varies depending on the motor. See the explanation given below.

The homing operation is processed in the following order.

The move can only be trapezoidal but it is possible to set the acceleration and deceleration profile. In addition,
the velocity override does function in real time.

The settling wait function is performed at each point during the homing operation.

[Hardware Zero signal]

Applicable motor:

#11  Over-travel search velocity during a homing move DYNASERV

#12  Homing operation: Home sensor proximity signal DM1A and DM1B series
search velocity

#15  Homing operation: Origin position offset feed velocity | [Software Zero signal]

[Related parameters]

#20  Homing direction Applicable motor:
#21  Enable/Disable the over-travel signal under the DYNASERV

homing mode Flat motor (DM1B-004)
#25  Homing operation: Origin inside selection Small-diameter motor (DMC-1004)
#27  Enabling the homing flag position error Standard DR1A, DR1B and DR1E
#29  Offset distance from the Home position series
#30  Homing complete operation command value High-speed DR5B and DRS5E series

#202 Coordinates (+) direction setting

(1) OT search move

The rotor moves until it finds an over-travel (OT) signal in the opposite side of the homing direction and in the
opposite direction of homing direction. It is executed only when the OT signal search move is enabled in #2171
Enable/Disable the over-travel signal under the homing mode parameter.

The moving velocity is set to the value in #11 Over-travel search velocity during a homing move parameter.

(2) Homing search move

The rotor moves until it finds a homing sensor in the homing direction.

The moving velocity is set to the value in #12 Homing operation: Home sensor proximity signal search
velocity parameter.

(3) Moving to outside of home position proximity area

I£#202 = 1, the rotor moves in (+) direction until it is out of the home position proximity area. If #202 = 0, the
rotor moves in (-) direction until it is out of the home position proximity area.

The moving velocity is determined internally by the driver.

(4) First home sensing move

If #202 = 1, the rotor searches and moves the home position proximity signal in (-) direction, identifies the first
Zero signal edge as the home position upon entering the area, and then stops. If #202 = 0, the rotor searches and
moves the home position proximity signal in (+) direction, identifies the first Zero signal edge as the home
position upon entering the area, and then stops.

The moving velocity is determined internally by the driver.

With #25 Homing operation: Origin inside selection, whether the inside Zero signal in the home position
proximity signal is set to the home position or the outside Zero signal is set to the home position can be selected.
If #25 =1, it is set to the inside; if #25 = 0, it is set to the outside.



Functions

(5) Second home sensing move
The second home sensing move is executed in two steps.

1) Preparation move
The rotor moves as far as diametrically opposite the Zero signal edge in the opposite direction of the Zero
signal edge search direction that was used in the first home sensing move.
The moving velocity is determined internally by the driver.

2) Zero signal edge search move
The rotor moves until it finds the Zero signal edge in the Zero signal edge search direction that was used in
the first home sensing move.
The moving velocity is determined internally by the driver.

(6) Home position move

The home position is moved to the detected Zero signal edge position. Motors that use software Zero signals
further perform a second corrective move.
The moving velocity is determined internally by the driver.

(7) Home position offset move

The home position is moved for the distance given by the value set in #29 Offset distance from the Home
position parameter, after which the operation coordination command value is set to the value given in #30
Homing complete operation command value parameter.

The moving velocity is set to the value in #1565 Homing operation: Origin position offset feed velocity
parameter.

For the homing move to be completed normally, the distance between the home position proximity area and the
Zero signal edge must be within a specific range based on the value of #358 Z-phase signal pulse interval
monitor. The reference value differs depending on the method by which the Zero signal (hardware or software
Zero signal) is generated.

At the first home sensing move, the distance to the first Zero signal edge after passing through the home position
proximity area (pulse amount) has been measured and written in #3718 Homing operation: The measured
value monitor. If this value does not satisfy the equations below, an error or warning will occur. In that case, the
home position proximity dog should be adjusted and the homing move should be performed again. Repeat these
steps until the operation is completed normally.

[Hardware zero signal type]

0 318 value a 0.05*[ 358 value error
0.05*0 358 value ad 0318 value 0O 0.1 *0O 358 value warning
0.1 *[0 358 value 0 1318 value 0 0.7 *0 358 value normal
0.7 *0O 358 value d 0318 value 0O 0.75*0 358 value warning
0.75*0 358 value O 0 318 value error
[Software zero signal type]

0 318 value a 0.05*0 358 value error
0.05*0 358 value ad 0318 value 0O 0.1 *0O 358 value warning
0.1 *[0 358 value 0 1318 value 0 0.4 *[1] 358 value normal
0.4 *00 358 value d 0318 value 0O 0.45*0 358 value warning
0.45*0 358 value O 0 318 value error
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- Operation example 1 -

#20=0 Homing direction (-) direction
#21=0 Enable/disable the over-travel Not used
2) — * H®) signa}l under thg homing mode .
(4) h . Homing from #25=1 Homing operation: Inside
(512 — VG- utside of the Origin inside selection
2C T T, f i #29=0 Offset distance from the Home 0
Q (6) proximity area position
#202 =1 Coordinate (+) direction setting

Home position
proximity signal

A
Zero signal

~ (+) direction (Initial value setting)

@c * N (3) _ R -
" (51 Homing from #20=0 Homing direction (+) direction
— ) B .
(5)-2 ( N outside of the #21=0 Enable/dlsable the ov_er-travel Used
«6) proximity area signal under the homing mode
#25=1 Homing operation: Inside
Origin inside selection
. #29 = positive Offset distance from the Home
- Operation example 2 - value position
#202 =1 Coordinate (+) direction setting
(1 >
R @)
(4) « R (©)
«t 01
( Ly -
7 - «—®) (-) direction over
Y _ travel signal
— (+) direction ‘ Home E(OS'_“O“ |
i proximity signa
T Zero signal
- Operation example 3 - #20=0 Homing direction (-) direction
‘ #21=0 Enable/disable the over-travel Not used
i signal under the homing mode
#25=1 Homing operation: Inside
@ /(3) @ Origin inside selection
> #29 = negative Offset distance from the Home
(5)2¢ ‘*f (51 value position
D (6) #202 =1 Coordinate (+) direction setting
0T
‘ Home position (+) direction —
i proximity signal
T Zero signal
- Operation example 4 -
2) * 3) 4) .
Y2 C_ ] ()1
- —
«— ) (®)
— (+) direction ‘ Home position ‘
proximity signal

h
Zero signal inside W Zero signal outside

#20=0 Homing direction (-) direction

#21=0 Enable/disable the over-travel Not used
signal under the homing mode

#25=0 Homing operation: Outside

Origin inside selection

#29=0 Offset distance from the Home 0
position

#202 =1 Coordinate (+) direction setting
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5.3.5 Program Operation

Program that have already been registered can be executed.

In a program, it is possible to use parameter statements to change parameters, control parameters for
expressing branches and loops, and comment statements for explaining the program in addition to NC
executable statements that directly operate the motor. Also, it is possible to call another program from a
program as a subroutine.

A program can be registered by the PC utility. Refer to Chapter 7, “M2 PC Utility” for an explanation of how to
register a program. Program properties can also be set for the program at registration. In doing so, an error check
is performed according to the program properties when the program is executed.

Program can be registered as user programs numbered from 0 to 89. The capacity is 1000 blocks in total for user
programs. Moreover, 10 programs are available from numbers 90 to 99 as built-in programs. The built-in
programs cannot be overwritten.

The program with number 0 is a special program; it is started automatically when the power is turned on.

When the positioning operation is completed during program operation, the settling wait function is performed
according to the #7106 Settling wait enable parameter settings.

Note: The block number is the number of NC executable statements, parameter statements, control parameters,
comment statements, etc. in the program. Normally one line makes up one block, but when a comment
statement is added to an NC executable statement, parameter statement, or control parameter in one line,
it is counted as two blocks.

(1) [Start-up options]

When starting a program operation, the action changes depending on which start-up option is given. Refer to
Section 6.1, “RS232C Interface” and Section 6.2, “PLC Interface” for an explanation of the start-up options.

1) Start-up option 1
Specify a program number. If a program number is not specified, the program whose execution program
number is stored will be executed.

2) Start-up option 2
Specify a block number. If a block number is not specified, the execution starts from the top line if a program
number is specified, and the stored execution program line if a program number is not specified.

(2) [Step execution, repeat execution, program stop, and optional stop]

When step execution is enabled by #82 Enabling the Program step execution parameter, the operation
finishes when one line is executed at each start-up. Thus, if the program is started repeatedly without specifying
start-up options 1 and 2, it can be executed line by line.

When the last line of a program has been executed, the program will be executed from the first line again if
program auto-rewind is enabled by the PLC interface.

The operation is stopped when M code 0 is executed in the program (program stop).

If optional stop is enabled with the #703 Optional stop enable parameter, the operation is stopped when the
execution of M code 1 is completed in the program.

(3) [Program properties]

The following two items can be defined in the program properties. A program can then only be executed under
conditions where each check box is enabled.

1) Servo ready necessity

2) Drive coordinate necessity
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(4) [Start-up program]

If you register a program to program number 0, that program will be executed automatically when the power of
the driver is turned on. This is convenient if you make a program that should always be performed after the
power is turned on, such as a homing operation. This function can be switched between enabled and disabled by
the #92 Start-up program enable parameter. When it is disabled, program number 0 is treated in the same way
as programs with other program numbers.

[Related parameters]

#82  Enabling the program step execution

#83  ABS in program/MDI operation

#92  Start-up program enable

#100 M function enable in program/MDI operation
#103 Optional stop enable

5.3.6 Signal Search Move

This operation moves the rotor until the status reaches the preset signal status, and decelerates and stops when
the status reaches the preset signal status.

There are three kinds of signals that can be set: (+) direction hardware over-travel signal, (-) direction hardware
over-travel, and home position proximity signal. For each of them, it can be set whether to search for detection
or for non-detection status. Moreover, if two or more signal detection are specified, the motor decelerates and
stops when any one of the signals reaches the status in question.

The move can only be trapezoidal but it is possible to set the acceleration and deceleration profile. In addition,
the velocity override does function in real time. The velocity during the signal search move is determined by the
value in the #9 feeding velocity parameter.

After the signal search move is completed, the settling wait function is performed according to the setting of
#106 Settling wait enable parameter.

[Related parameters]

#9 Feeding Velocity

#39  Signal search direction

#42  Enabling the proximity signal during homing

#43  Enabling the (+) direction over travel signal
during the signal search mode

#44  Enabling the (-) direction over travel signal
during the signal search mode

#47  Logic for the proximity signal during homing

#48  Logic for the (+) direction over-travel signal
during the signal search mode

#49  Logic for the (-) direction over-travel signal
during the signal search mode

5.3.7 MDI Operation

This operation runs NC executable statement and parameter statement input from RC232C as soon as they

are input. Unlike the program operation, control parameters and comment statements cannot be executed.

After the positioning operation is completed by MDI operation, the settling wait function is performed according
to the setting of #7106 Settling wait enable parameter.

[Related parameters]

#83  ABS in program/MDI operation
#100 M function enable in program/MDI operation
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5.3.8

Index Type A Operation

This operation performs an index sense action based on equal division of the coordinate system. It can be used
only in a rotational coordinate system. It can be used when the operation unit selected by the #7108 Operation
unit selection parameter is set to index Type A.

The number of index points that the coordinate system should be divided into is determined by setting the #7109
Index Type A divisions setting parameter. Refer to Section 5.4, “Coordinate System” for an explanation of the
operation units, including how to set them.

In an index Type A operation it is possible to execute the M function after a positioning operation is completed
by enabling the M function in the #7071 M function enable during index point operation parameter. The M
function takes the value of the operation command at the positioning location as its M code. Using this function,
the host system can confirm the positioning location.

In addition to the trapezoidal move, a cam profile move can be used for the move. The velocity override does
also function in real time. Refer to Section 5.5, “Acceleration/Deceleration Function” for details on how to
determine the velocity and profile during the move.

After the index Type A operation is completed, the settling wait function is performed according to the setting of
#106 Settling wait enable parameter.

(1) [Start-up option]

When starting an index Type A operation, the action changes depending on which start-up option is provided.
Refer to Section 6.1, “RS232C Interface” and Section 6.2, “PLC Interface” for an explanation of how to give
start-up options.

1) Start-up option 1
Specify an index number. When the incremental instruction is performed, a value relative to the current
operation command value is set, and when the absolute instruction is performed, the target operation
command value is set. This number must be always set.

2) Start-up option 2
Specify either an incremental instruction or an absolute instruction. If this is not specified, it is assumed that
an incremental instruction is specified. However, if a start-up option dependence is not set in the #7104
ABS/INC setting during table index operation parameter, the value specified becomes invalid.

3) Start-up option 3
Specify a moving direction option. If this is not specified, it is assumed that Type 0 is specified as the
moving direction type. However, if a start-up option dependence is not set in the #705 Moving direction
option for rotational coordinates parameter, the value specified becomes invalid.

Note: Regarding the moving direction for rotational coordinates
TypeO Proximity rotational move (multiple rotations are not allowed).
Type1 Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).
Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).

[Related parameters]

#101 M function enable during index point operation

#104 ABS/INC setting during table index operation

#105 Moving direction option for rotational
coordinates

#108 Operation unit selection

#109 Index Type A divisions setting
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5.3.9

Index Type B Operation

This operation performs an index sense action based on unequal division of the coordinate system. It can be used
only in a rotational coordinate system. It can be used when the operation unit selected by the #708 Operation
unit selection parameter is set to index Type B.

The number of index points that the coordinate system should be divided into is determined by setting the #7170
Index Type B divisions setting parameter. Refer to Section, 5.4 “Coordinate System” for an explanation of the
operation units, including how to set them.

In an index Type B operation it is possible to execute the M function after a positioning operation is completed
by enabling the M function in the #1071 M function enable during index point operation parameter. The M
function takes the value of the operation command at the positioning location as its M code. Using this function,
the host system can confirm the positioning location.

In addition to the trapezoidal move, a cam profile move can be used for the move. The velocity override does
also function in real time. Refer to Section 5.5, “Acceleration/Deceleration Function” for details on how to
determine the velocity and profile during the move.

After the index Type B operation is completed, the settling wait function is performed according to the setting of
#106 Settling wait enable parameter.

(1) [Start-up option]

When starting an index Type B operation, the action changes depending on which start-up option is provided.
Refer to Section 6.1, “RS232C Interface” and Section 6.2, “PLC Interface” for an explanation of how to give
start-up options.

1) Start-up option 1
Specify an index number. When the incremental instruction is performed, a value relative to the current
operation command value is set, and when the absolute instruction is performed, the target operation
command value is set. This number must be always set.

2) Start-up option 2
Specify either an incremental instruction or an absolute instruction. If this is not specified, it is assumed that
an incremental instruction is specified. However, if a start-up option dependence is not set in the #704
ABS/INC setting during table index operation parameter, the value specified becomes invalid.

3) Start-up option 3
Specify a moving direction option. If this is not specified, it is assumed that Type 0 is specified as the
moving direction type. However, if a start-up option dependence is not set in the #7105 Moving direction
option for rotational coordinates parameter, the value specified becomes invalid.

Note: Regarding the moving direction for rotational coordinates
TypeO Proximity rotational move (multiple rotations are not allowed).
Type1 Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).
Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).

[Related parameters]

#101 M function enable during index point operation

#104 ABS/INC setting during table index operation

#105 Moving direction option for rotational
coordinates

#108 Operation unit selection

#110 Index Type B divisions setting
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5.3.10 Table Reference Operation

This operation references the points set, and performs the corresponding positioning move.

A point set item consists of a value (#600 to #699) and an option (#700 to #799). The point set (value) obtained
by adding 600 to the specified table number is used as a target value or relative value for positioning and the
corresponding point set (option) obtained by adding 700 is used as optional data for the moving method, etc. at
positioning.

For details of points set, refer to Section 5.2.6, “Points Set (Value and Option).”

In addition to the trapezoidal move, a cam profile move can be used for the move. The velocity override does
also function in real time. Refer to Section 5.5, “Acceleration/Deceleration Function” for details on how to
determine the velocity and profile during the move.

After the table reference operation is completed, the settling wait function is performed according to the setting
of #106 Settling wait enable parameter.

(1) [Start-up option]

When starting table reference operation, the action changes depending on which start-up option is provided.
Refer to Section 6.1, “RS232C Interface” and Section 6.2, “PLC Interface” for an explanation of how to give
start-up options.

1) Start-up option 1
Specify a table number. The point set value and option are obtained based on this number. The point set
value obtained is set as a value relative to the current operation command value in case of an incremental
instruction, and as the target operation command value in case of an absolute instruction. This number must
always be specified.

2) Start-up option 2
Specify either an incremental instruction or an absolute instruction. If this is not specified, it is assumed that
an incremental instruction is specified. However, if a start-up option dependence is not set in the #7104
ABS/INC setting during table index operation parameter, the value specified becomes invalid.

3) Start-up option 3
Specify a moving direction option. If this is not specified, it is assumed that Type 0 is specified as the
moving direction type. However, if a start-up option dependence is not set in the #7105 Moving direction
option for rotational coordinates parameter, the value specified becomes invalid.

Note: Regarding the moving direction for rotational coordinates
TypeO Proximity rotational move (multiple rotations are not allowed).
Type1 Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).
Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).

IRelated parameters]

#104 ABS/INC setting during table index operation
. #105 Moving direction option for rotational
; coordinates

5.3.11 Mechanical Setting Mode

This is a special mode for changing parameters related to the mechanical settings. Parameters #200 to #299 can
be changed only when this operation is being executed. In addition, once started, this operation cannot be
stopped. After you finish changing the necessary parameters, turn the power to the driver off and on again.
Note that if you change these parameters, the changed values are not reflected until after the power is turned on
again. Therefore, please note that if you try to read a parameter value after you change the parameter, the value
before the change is read until you turn the power off and on again.
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5.4 Coordinate System

The driver controls the position of the motor by three coordinate systems with different units: an operation unit
coordinate system, a command unit coordinate system, and a pulse coordinate system.

The pulse coordinate system manages the coordinate values in units of pulses that can be detected by the encoder
resolver. The position control part of the driver controls the motor based on these coordinate values. It has a
command value and a current value, and they are always updated and displayed in the #320 Pulse position
command value monitor and #321 Pulse position current value monitor, respectively.

The command unit coordinate system manages the coordinate values in command units specified by the user.
The acceleration/deceleration control part of the driver performs computation based on these coordinate values.
It has only command values, which are always updated and displayed in the #323 Command unit command
value monitor.
The operation unit coordinate system is used for the positioning commands by the user. This coordinate system
has only command values, which are updated and displayed in the #326 Operation command value monitor
when the user makes positioning commands and coordinate system settings.

These coordinate systems can be used in two ways: rotational coordinates and linear coordinates. They are

switched by the #212 Straight line coordinate selection parameter.

Scaling Conversion (Conversion from Command Units to Pulse Units)

The scaling of values can be converted by setting #208 Command unit selection parameter. The meaning hereof
is not identical in the rotating type motor (DYNASERV) and linear motor (LINEARSERV) contexts. They are
hereby explained separately.

In case of the rotating type (DYNASERYV), the conversion works as follows with respect to the value set in #208.
The value of the #324 Scaling data (command unit side) monitor is set as follows according to the setting of
#208. The value of the #325 Scaling data (pulse side) monitor is set to the value of the #2710 Scaling data (pulse

side) parameter as it is regardless of the setting of #208.

#208 Function #324 Remark
The command unit is given in pulse units that can be detected by the
0 Pulse #210 . .
encoder/resolver as in the pulse coordinate system.
1 Angle (1/1000 degree unit) 360000 328rgzgrees correspond to #210. The command unit is 1/1000
Angle (1/100 degree unit) 36000 360 degrees correspond to #210. The command unit is 1/100 degree.
. #209 corresponds to #210. The command unit is the value set in
3 Scaling #209 #2909
Angle (1/10000 degree 360 degrees correspond to #210. The command unit is 1/10000
4 : 3600000
unit) degree.

In case of the linear type (LINEARSERYV), the conversion works as follows with respect to the value set in #208.
The value in the #324 Scaling data (command unit side) monitor is set as follows according to the setting of
#208. The value of #325 Scaling data (pulse side) monitor is set to the value of the #2710 Scaling data (pulse
side) parameter as it is regardless of the setting of #208.

#208 Function #324 Remark
The command unit is given in pulse unit that can be detected by the
0 Pulse #210 . )
encoder/resolver as in the pulse coordinate system.
1 Length (1 um unit) 1000000 | 1 m corresponds to #210. The command unit is 1 um.
2 Length (10 um unit) 100000 | 1 m corresponds to #210. The command unit is 10 um.
. #209 corresponds to #210. The command unit is the value set in
3 Scaling #209 #209
4 Length (0.1 um unit) 10000000 | 1 m corresponds to #210. The command unit is 0.1 um.

When converting command values given in command units to pulse units, if the conversion results become
smaller than -2147483648 or larger than 2147483647, a coordinate system error occurs.

[Related parameters]

#208 Command unit selection
#209 Scaling data (command unit side)
#210 Scaling data (pulse side)
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5.4.2 Conversion from Operation Units to Command Units

There are three types of operation units: command unit, index Type A, and index Type B. Switching among
them can be done by setting the #7108 Operation unit selection parameter. In a linear coordinate system, only
command units can be used.

If a command unit is selected as operation unit, the unit of a positioning command becomes the command unit as
it is.

If index Type A is selected as operation unit, the unit of the positioning command becomes the index point
number obtained by equally dividing one rotation of rotational coordinates defined by #324 Scaling data
(command unit side). The number of divisions is set by the #7109 Index Type A divisions setting parameter.
The setting can be done in two ways: the number of divisions can be set directly (1 to 100) or indirectly by
selecting an index compensation file that defines a compensation value for each index point (-1: index
compensation file A, 0: index compensation file B). The range of divisions is 1 to 100 for both methods. Note
that when index compensation file A or B is selected, the file must be registered to the driver, otherwise the
positioning command cannot be made.

If index Type B is selected as operation unit, the unit of the positioning command becomes the index point
number obtained by equally dividing one rotation of rotational coordinates defined by #324 Scaling data
(command unit side). The number of divisions is set by the #7170 Index Type B divisions setting parameter.
The setting is made indirectly by selecting an index Type B file that defines command unit command values for
each index point (-1: index Type B file A, 0: index Type B file B). The range of divisions is 1 to 100 for both
methods. Note also that the selected index Type B file must be registered to the driver, otherwise the positioning
command cannot be made.

(1) [Index compensation file]

In an index compensation file, the number of index divisions and compensation data for each index point are
registered. The unit of compensation data is command unit. Refer to Chapter 7, “DrvMII PC Utility” for how to
register a file.

(2) [Index Type B file]

In an index Type B file, the number of index divisions and command unit command value data for each index

point are registered. The command unit command value data should be given in command units. Refer to
Chapter 7, “M2 PC Utility” for how to register a file.

Compensation

LT

Compensation 1 JA/ Compensation

<

Compensation

[Index compensation file image] [Index Type B file image]

[Related parameters]

#108 Operation unit selection
#109 Index Type A divisions setting
#110 Index Type B divisions setting
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5.4.3 Rotational Coordinates

In a rotational coordinate system, the command unit coordinate system and the pulse coordinate system are each
normalized using the values found in the #324 Scaling data (command unit side) and #325 Scaling data
(pulse side) monitors respectively as one full rotation. If the value in #325 is the same as the value found in the
#355 Motor resolution monitor, the coordinate value after one rotor rotation is the same as the coordinate value
before the rotation. In rotational coordinates, the coordination system does not overflow even if the rotor is kept
rotating in the same direction. In addition, the software limit function available in linear coordinates is not
provided.

In rotational coordinates, the following three moving direction options for rotational coordinates are available
for determining the moving direction for a positioning move. The options are furthermore set as follows.

(1) [Moving direction for rotational coordinates]

TypeO Proximity rotational move (multiple rotations are not allowed).

Typel Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).

Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).

(2) [Operation method and moving direction options for rotational coordinates]

Program operation, MDI operation
The moving direction is determined by the #7056 Moving direction options for rotational coordinates
parameter.

Table reference operation
The moving direction is determined by the #7105 Moving direction options for rotational coordinates
parameter.
If the setting value is “3,” the moving direction is determined by a start-up option.
If the setting value is “4,” the moving direction is determined by the point set.

Index Type A operation, index Type B operation
The moving direction is determined by the #7105 Moving direction options for rotational coordinates
parameter.
If the setting value is “3,” the moving direction is determined by a start-up option.

[Related parameters]

#105 Moving direction options for rotational coordinates

5.4.4 Linear Coordinates

In linear coordinates, the range that commands can be given in is 2999999999 to +999999999 command units.
When a command value in command units exceeds this range during the operation, either a + or — direction soft
over-travel error occurs regardless of the settings of the #85 Enable the (+) direction soft limit error and #86
Enable the (-) direction soft limit error parameters.

In linear coordinates, two software limit functions are available. Set the limit amounts in the #87 (+) direction
soft limit settings and #88 (-) direction soft limit settings parameters, then enable the error for each direction
in #85 and #86. By doing so, a soft over-travel error occurs when a command unit command value exceeds the
specified range.

[Related parameters]

#85  Enable the (+) direction soft limit error
#86  Enable the (-) direction soft limit error
#87  (+) direction soft limit settings
#88  (-) direction soft limit settings
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5.4.5 Operation Coordinates Unsettled Status

The operation coordinates unsettled status refers to a condition where the match between an operation command
value and the command unit command value is lost. When the power is turned on, the status is unsettled.
Incremental instruction is prohibited in unsettled status.

To recover from unsettled status to settled status, either of the following operations is required.

e Normal completion of homing move

¢ Coordination system settings

e Absolute instruction

Furthermore, when one of the following operations is performed the status becomes unsettled.

Servo OFF

Starting a jog move, homing move, and signal search move

Stopping positioning move (including test operation, auto-tuning operation)

Changing operation units

Changing #109 Index Type A divisions setting parameter when operation unit is index Type A.
Changing #110 Index Type B divisions setting parameter when operation unit is index Type B.
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5.5 Acceleration/Deceleration Function

The velocity profile of the driver can largely be classified into frapezoidal moves and cam profile moves.
In addition, it has a velocity override function for switching velocity during a move, which works in real time
even during the move (real time velocity override function).

The maximum velocity of the motor is defined in #2713 Maximum velocity, but is limited by the maximum
velocity defined within the driver. The limited value is displayed in the #357 Maximum velocity monitor.

5.5.1 Velocity Override Function

Three values, the values in the #76 Velocity override percentage 1 and #17 Velocity override percentage 2
parameters, and 0, are selected for the velocity override value by the PLC interface. Refer to Section 6.2, “PLC
Interface” for how to select them. Of course, if the values of #16 and #17 are directly changed, the velocity
override value is changed when the values are selected.

The velocity override value can be set in increments of 0.01% from 0 to 200%. Please note that if a value greater
than 100% is set, the velocity during the move may exceed the maximum velocity, which may cause an error.
How the velocity override is applied differs for the trapezoidal move and cam profile move.

[Related parameters]

#16  Velocity override percentage 1
#17  Velocity override percentage 2

5.5.2 Trapezoidal Motion Profile

In a trapezoidal motion, the acceleration of the moving part follows the acceleration type set by the #4
Selecting acceleration type parameter until it reaches the feed velocity. Hereafter, the move is continued with
the feed velocity, then decelerates and stops according to the deceleration type set by the #5 Selecting
deceleration type parameter. By default, the feed velocity is equal to the velocity set by the #9 Feeding
Velocity parameter.

The acceleration and deceleration types can be selected separately. There are two options for acceleration and
deceleration: a constant acceleration type and an S-shaped type (where the acceleration/deceleration follows
a second order spline). Generally, the S-shaped type can limit vibrations in the machine better, but the peak
torque or peak thrust at acceleration/deceleration become greater and a correspondingly larger motor torque or
motor thrust will be required.

The acceleration/deceleration time can also be selected separately. The values of the #7 Acceleration time
during a trapezoidal move and #8 Deceleration time during a trapezoidal move parameters are set to
values equivalent to the maximum velocity shown in the #357 Maximum velocity monitor. The actual
acceleration/deceleration time becomes the value obtained by multiplying the maximum velocity by the velocity
ratio during a trapezoidal move. By doing so, the same acceleration can be maintained without changing #7 and
#8 even when the velocity setting is changed at a positioning command.

Waiting for trigger Waiting for trigger
3

200ms/div o . 200ms/div
NORM:5kS/s P . NORM:5KS/s

#8 Deceleration time during a

#7 Acceleration time during a -
1 trapezoidal move |
1

trapezoidal move

- : Maximum velocit Maximum velocit)
Actual acceleration time ~ : i4 _ i Y

Actual deceleration time

[Constant
acceleration]

Feeding Velocity Feeding Velocity

[Acceleration] [Deceleration]
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Waiting for trigger
3

#7 Acceleration time during a
..... |trapezoidalmove ... ... .. ..

Actual acceleration time

[S-shaped]

200ms/div
. _NORM:SkS/s

Maximum velocity

Feeding Velocity

Waiting for trigger

Maximum velocity

Feeding Velocity

200ms/div
NORM:5kS/s

#8 Deceleration time during a

Actual deceleration time

[Acceleration] [Deceleration]

The feed velocity during a move becomes the commanded velocity multiplied by the velocity override value.
If the velocity override value is changed during a move, the moving part is accelerated at the same acceleration
profile and acceleration as the normal acceleration time when the velocity override value is increased. In the
same way, the moving part is decelerated at the same deceleration profile and deceleration as the normal
deceleration time when the velocity override value is decreased.

Waiting for trigger Waiting for trigger
3 R
500ms/div 500ms/div
NORM:2kS/s NORM:2kS/s
150%

[Acceleration: s-shaped, deceleration: constant acceleration]

[Related parameters]

#3 Selecting the type of cam profile move

#4 Selecting the acceleration type

#5 Selecting the deceleration type

#7 Acceleration time during a trapezoidal move
#8 Deceleration time during a trapezoidal move
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5.5.3 Cam Profile Move

In a cam profile move, the acceleration/deceleration is performed according to the cam profile set by #6
Selection of the cam profile parameter.

If the #84 Enabling the peak velocity during a cam profile move parameter is enabled during a cam profile
move, the moving part is accelerated/decelerated so that the maximum velocity during the move becomes the
commanded feed velocity. If it is disabled, the moving part is accelerated/decelerated so that the move time
becomes the value of the #79 Move time during a cam profile selection parameter. At this point, if the move
time setting is short enough to make the maximum velocity during the move exceeds the maximum velocity, the
move time is extended so that the maximum velocity during the move becomes equal to the maximum velocity.
The cam profile can be chosen from eight standard built-in cam profiles, as well as from eight user registered
cam profiles. Refer to Chapter 7, “M2 PC Utility” for how to create and register a user registered cam profile.

Waiting for trigger Waiting for trigger
3 3

200ms/div : : : 200ms/div
NORM:5kS/s : : : NORM:5kS/s

Maximum velocity

Commanded move time Commanded move time

[Cam profile specified by move time] [Cam profile specified by move time]
Limited by the maximum velocity

The velocity override value acts as a ratio by which the elapsed time in the acceleration/deceleration control is
multiplied. In other words, if the commanded move time is 1000msec and the velocity override value is 200%
the move is finished at 500msec, and if the velocity override value is 50% the move is finished at 2000msec.

If the velocity override value is changed during a move, the velocity override value within the driver to which
the acceleration/deceleration control refers is updated gradually. If the velocity override value is changed to a
bigger value, the value of the #80 Acceleration time during a cam profile selection parameter is used to
update the velocity override value within the driver. If it is changed to a smaller value, the #87 Deceleration
time during a cam profile selection parameter is used. Since both values are defined as a time equivalent by
which to change the velocity override value at 100%, the actual change time changes according to the amount of
velocity override change.

Stopped Stopped
- [ —— j— ]
1s/div : 1s/div
(1s/div) : (1s/div)

NORM:1kS/s : NORM:1kS/s

velocity override
value increases
J|gradually. ..,

The velocity ovefrride
value decreases
gradually.

50% ;

100% | 1 50% 100%
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Waiting for trigger
3

200ms/div
NORM:5kS/s

Commanded velocity

[Cam profile specified by peak velocity]

[Standard built-in cam profile]

Non-dimensi | Non-dimensi
onal onal

Non-dimensi | Non-dimensi

Non-dimensi | Non-dimensi onal onal

onal starting | onal terminal

maximum minimum : : maximum minimum
Number Name velocity velocity vel\cl)glty vel\%:lty acceleration | acceleration
Vmax Vmin Amax Amin
1 Constant velocity 1.000000 1.000000 1.000000 1.000000 0.000000 0.000000
2 Constant acceleration 2.000000 0.000000 0.000000 2.000000 2.000000 2.000000
3 Second order spline 2.000000 0.000000 0.000000 2.000000 3.000000 0.000000
4 Sinusoidal curve 1.570796 0.000000 0.000000 0.000000 4.934803 -4.934803
5 Cycloid 2.000000 0.000000 0.000000 0.000000 6.283184 -6.283184
6 Trapecroid curve 2.182160 0.000000 0.000000 0.000000 6.170441 -6.170441
7 Modified sinusoidal curve | 1.759603 0.000000 0.000000 0.000000 5.527958 -5.527958
8 Modified trapezoid 2.000000 0.000000 0.000000 0.000000 4.888123 -4.888123

4

Vlocity

Positio
Position

L~

[1 Constant velocity] [2 Constant acceleration]

] ~]_F]

efration / ><

(:g

Velgcity Velocity
.-""/
Positign Ppsition Acceleration
[3 Second order spline] [4 Sinusoidal curve]
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[5 Cycloid] [6 Trapecroid curve]
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/ < / \
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<

elocity

N / \ /

Positiol I/ Position \AuLciclaﬁ n /
IAcceleration / \ /
./ ,—’/
[7 Modified sinusoidal curve] [8 Modified trapezoid]

[Related parameters]

#3 Selecting the type of cam profile move

#6 Selection of the cam profile

#79  Move time during a cam profile selection

#80  Acceleration time during a cam profile selection

#81 Deceleration time during a cam profile selection

#84  Enabling the peak velocity during a cam profile
move
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5.6

5.6.1

Programming Language

The programming language is a language used by program operation and MDI operation. In this section, the
language specification is explained.

The programming language statements are classified into four types: NC executable statements, parameter
statements, control parameters, and comment statements. Among them, the control parameters and
comment statements cannot be used in MDI operation.

NC Executable Statements

An NC executable statement expresses an action with a combination of one English character and one or more
numerical values. In addition to direct numerical values, the numerical value part of the statement may contain
parameter/monitor variables referred to by #***.

All the English characters may only appear once in one line. Furthermore, only one of the characters “F,” “A,”
“f,” or “@” may appear in one line.

(1) [G] preparation function
Group 0 (not stored)

e  G04 dwell
Waits for the amount of time specified.
Usage — GO4f*** (*** {5 the dwell time [msec])

e (327 hardware homing
Performs a homing operation.
Usage — G27X

e (28 software homing
Moves to the home position of the operation unit coordinate system.
Usage — G28X

e (92 coordinate system setting
Sets the operation unit coordinate value to a specified value.
Usage — G92X*** (*** is the operation unit coordinate value)

Group 1 (stored)

e GO0 positioning
Sets the operation unit coordinate value to a specified value.
Usage — GOOX*** (*** ig the positioning value, the target value in an absolute instruction and the
relative value in an incremental instruction)

Group 2 (stored — saved in #83 ABS in program/MDI operation)
e (90 absolute instruction
Sets the operation to absolute instruction mode
Usage — G90
e (91 incremental instruction

Sets the operation to incremental instruction mode
Usage — G91
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(2) [X] axis specification

Specifies an axis. The expression method changes depending on the preparation function.

Usage
— Positioning XFE* (F%* {5 the positioning value [operation unit])
Coordinate system setting XH*E (¥%* g the operation unit coordinate value [operation unit])

Hardware homing, software homing X (simply an axis specification)
(3) [F, A] velocity specification

Specifies the feeding velocity. The #9 feeding velocity parameter is changed. Also, when a cam profile
move is selected in the #3 selecting the type of cam profile move parameter, #84 enabling the peak
velocity during a cam profile parameter is changed to enabled.
Usage — F*** (*** {5 the feeding velocity [command unit/sec])

AF*E (¥%% g the feeding velocity [command unit/sec])

(4) T[f, a] time specification

Specifies time. In a positioning move, the #79 move time during a cam profile selection parameter is
changed. Also, when a cam profile move is selected in the #3 selecting the type of cam profile move
parameter, the #84 enabling the peak velocity during a cam profile parameter is changed to disabled.
Moreover, only f can be used in the dwell status.

Usage — £**% (¥** is time [msec]), a*** (*** is time [msec])

(5) [M] signal code for external devices

Specifies the value of the M function, which is used as a signal code for external devices. M code 0 and 1
have special meaning.

Mcode 0 Program stop

Mcode 1 Optional stop

Usage —» M*** (*** i M code 0 to 99)

5.6.2 Parameter Statements

In a parameter statement, it is possible to assign numerical values and variables (simple assignment
statement) and assign results of arithmetic operations on numerical values and variables (calculation result
assignment statement) to parameters. The left side must be a variable. The right side can contain numerical
values or variables such as values in parameters/monitors referred to by #***.

[Simple assignment statement]

#400 = 100 Assigns 100 to variable #400.
#400 = #401 Assigns the value stored in #401 to variable #400.

[Calculation result assignment statement]
The following operands can be used:

+ Addition
- Subtraction
* Multiplication
/ Division
% Remainder at integer division
#400 = 100 + 200 Assigns the result of adding 100 and 20 to variable #400.
#400 = #401 - 20 Assigns the value obtained by subtracting 20 from the value stored in #401 to variable
#400.
#400 = 100 * #401 Assigns the result of multiplication of 100 and the value stored in #401 to variable
#400 = #400/#401 #400.
Assigns the value obtained by dividing the value stored in #400 by the value stored in
#400 = 100%30 #401 to variable #400.
Assigns the remainder of 100 divided by 30 to variable #400.
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5.6.3 Control Parameters

Control parameters control the entire flow of a program. By using these statements, branches (IF statements) and
loops (WHILE and FOR statements) can be built into the program.
The following relational operators can be used.

< The left-side value is smaller than the right-side value.
<= The left-side value is equal to or smaller than the right-side value.
> The left-side value is greater than the right-side value.
>= The left-side value is equal to or greater than the right-side value.

== The left-side value is equal to the right-side value.
1= The left-side value is not equal to the right-side value.
The maximum nesting depth that can be achieved with the control parameters is 15.

(1) [IF statements] IF, ELSEIF, ELSE, END

The format is as shown below. The variable part must be a variable referred to by #***. The relational operator
part must be one of the relational operators described above. The comparison data part can be numerical values
or variables referred to by #***,
Note that the ELSEIF and the ELSE statements may be omitted.

IF:variable:relational operator:comparison data

ELSEIF:variable:relational operator:comparison data

ELSE

END

[Example]
IF: #400: > : 5

2?800 < Execute this part If the value of #400 is greater than 5.
ELSEIF: #400: > = : #401 Execute this part If the previous IF statement was not satisfied and
23300 < the value of #400 is greater than or equal to the value of #401.
ELSE Execute this part if neither the previous IF statement nor the

G28X < ELSEIF statement was satisfied.
END

(2) [WHILE statements] WHILE, END

The format is as shown below. The variable part must be a variable referred to by #***. The relational operator
part must be one of the relational operators described above. The comparison data part can be numerical values
or variables referred to by #***.
The WHILE statement performs a condition check and executes the block if the condition is true. After the block
is executed, it checks the condition again. If the condition remains true, it executes the block again. If the
condition is not true, it jumps to the next line after the END statement.

WHILE:variable:relational operator:comparison data

END

[Example]

#400=0
WHILE: #400: <:7 _| Executes this part if the value of #400 is smaller than 7
X1000 < J (if it is not smaller, jump to the next line after END).

M10
#400 = #400 + 1

END Checks the condition again (jump to the WHILE statement).
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(3) [FOR statements] FOR, END

The format is as shown below. The variable part must be a variable referred to by #***. The relational operator
part must be one of the relational operators described above. The initial value, comparison data, and step number
parts can be numerical values or variables referred to by #***.

In a FOR statement, the initial value is assigned to the variable first. Secondly, a condition check is performed
and the block is executed if the condition is true. After executing the block, the step number is added to the
variable and the condition is checked again. If the condition remains true, the block is executed again. If the
condition is not true, the program jumps to the next line after the END statement.

FOR:variable:initial value:relational operator:comparison data:number of steps
END

[Example]

FOR: #400: 0: <: 7:1 This example expresses the WHILE statement example shown
X1000 in the previous example using a FOR statement instead.
M10 f

END

(4) [P] program call
This statement calls other programs. The nesting depth (i.e., the number of other programs called from a
program) can be up to 15.

Usage — P*** (*** i3 program number between 0 and 99)

The following shows a program example using only NC executable statements.

G27X Hardware homing
G04f1000 1000msec wait
G92X90000 Sets the current position to operation unit coordinate value 9000.
G90 Sets the operation to absolute instruction mode.
Positioning move at a velocity of 90000 to operation unit coordinate value 180000
X180000F90000 Switches to incremental instruction mode, and make a positioning move to a position -180000 from the current
G91X-180000 position.
F#400 Sets the feeding velocity to the value set in #400.
G90X#401 Switches to absolute instruction mode, and make a positioning move to the position given by the value in #401.
G04f#400 Waits for a time equal to the value in #401.
G28X Software homing

5.6.4 Comment Statements

Comment statements are used to explain a program. Note that only half-width characters can be used. Up to 40
characters can be registered.

One comment statement can form one line by itself, or it can be attached after an NC executable statement,
parameter statement, or control parameter.

[']
All characters after a single quotation mark [ | are treated as comments.

[Example]

An independent comment statement.

A comment statement combined with an NC executable
statement.

A comment statement combined with a parameter statement.

'"This is comment.
| G9O "This is comment.
#400=100 'This is comment.
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5.6.5 Explanation of Built-in Programs

The driver contains the 10 built-in programs numbered 90 to 99. This part is fixed and cannot be overwritten.
In this section, the built-in programs are introduced and explained so that you may use to reference them as
program examples.

90 In case of a rotating motor  Index Type A demo.

In case of a linear motor Reciprocating operation demo.
91 In case of a rotating motor ~ Reserved

In case of a linear motor Reciprocating operation demo.
921094  (Reserved)
95 Coordinate system clear
96 Store the current position
97 Move to a stored position

98t099  (Reserved)
(1) No. 90 (for a rotating motor) index Type A demo.

This program is executed when #210 (scaling data pulse count) remains as the initial value and a rotational
coordinate system is used.

The operation unit is set to index Type A and divided into eight (equal divisions).

It moves the rotor step by step in the positive direction, eight times in total, and then two steps at a time in the
negative direction four times in total. This process is repeated five times.

The positioning moves are performed as cam profile (trapecroid) moves. After each positioning, the rotor dwells

for 500ms or 200m:s.
'Rotating motor: index Type A demo. i
IF:#210:==:#355 'Only when the scaling pulse value is the same as the resolution !
IF:#212:==: 'Only in rotational coordinates 3
#109=8 'Set to Index A 8 divisions i
#108=1 'Set the operation unit to index A |
#3=1 'Cam profile move |
#6=6 '"Trapecroid |
G92X0 ‘Clear the coordinate system 3
FOR:#549:0:<:5:1 'Repeat 5 times |
FOR:#548:1:<=:#109:1 'Step by step in + direction 3
G90X#548f500 'Move for 500ms !
G04f500 'Dwell for 500ms !
END !
#547=#109-2 'Store 6 in #547 |
FOR:#548:#547:>=:0:-2 'Two steps at a time in - direction ‘
G90X#548f1000 'Move for 1000ms
G04f200 'Dwell for 200ms
END
END
END
END
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(2) No. 90 (for a linear motor) reciprocating operation demo.

This program is executed when #210 (scaling data pulse count) remains as the initial value. Make sure not to
execute the program until after setting the slider at the center of the stroke.

It moves the motor 10cm in the positive direction twice and returns to the starting position, then moves 10 cm in
the negative direction twice and returns to the starting position. This process is repeated five times.

The positioning moves are performed as trapezoid moves. After each positioning, the motor dwells for 200 ms,
500 ms or Is.

'Linear motor: demo
IF:#210:==#355  'Only when the scaling pulse value is same as the resolution

#108=0 'Set the operation unit to index A

#3=0 "Trapezoidal move

#9=#213/10 "The moving velocity is 10% of the maximum
velocity

#546=#324/10 'Value equivalent to 10cm
#547=0-#546 'Value equivalent to -10cm

G92X0 'Clear coordinate system
FOR:#549:0:<:5:1 'Repeat 5 times
G91X#546 '10cm INC move
G04f200 'Dwell for 200ms
G91X#546 "10cm INC move
I G04f200 ‘Dwell for 200ms
| G90X0 "To the original position |
§ G041500 '‘Dwell for 500ms |
P GO1X#547 '-10cm INC move i
i G04f200 ‘Dwell for 200ms
1 GO1X#547 ~10cm INC move
| G04f200 'Dwell for 200ms i
1 G90X0 "To the original position i
I G04f1000 'Dwell for 1s !
! END !
LEND !

(3) No. 91 (for a linear motor) reciprocating operation demo.

This program is executed when #210 (scaling data pulse count) remains as the initial value. Make sure not to
execute the program until after setting the slider at the center of the stroke.

It moves the motor 10cm in the positive direction twice and returns to the starting position, then moves 10cm in
the negative direction twice and returns to the starting position. This process is repeated five times.

The positioning moves are performed as trapezoid moves. After each positioning, the motor dwells for 200ms,
500ms or 1s.

'Linear motor: demo
IF:#210:==:#355 'Only when the scaling pulse value is same as the
resolution
#108=0 'Set the operation unit to command unit
#3=0 "Trapezoidal move
#9=#213/10 'The moving velocity is 10% of the maximum velocity
#546=#324/10 'Value equivalent to 10cm
#547=0-#546 'Value equivalent to -10cm
G92X0 'Clear coordinate system
FOR:#549:0:<:5:1 'Repeat 5 times
G91X#546 '10cm INC move
G04f200 'Dwell for 200ms
G91X#546 '10cm INC move
G04f20 'Dwell for 200ms
G90X0 'To the original position
G04f50 'Dwell for 500ms
G91X#547 '-10cm INC move
G04f200 'Dwell for 200ms
G91X#547 '-10cm INC move
G04f20 'Dwell for 200ms
G90X0 'To the original position
G041000 'Dwell for 1s
END
END
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5.7

(4) No. 95 coordinate system clear

This program sets the current position to the home position of the operation unit coordinate system.
It can be operated regardless of the value of the operation unit selection (#108).

! "Clear coordinate system |
| 692X0

(5) No. 96 store current position

This program stores the current command unit command value to the storage variable #449.

]
"Store command unit command value !
|
|
I

(6) No. 97 move to a stored position

This program moves to the position stored in program No. 96.
It can be executed only when the operation unit selection (#108) is set to command units.

§ "Restore stored position

1 IF:#108:==: "Only when the operation unit is 0
1 GOOX#449 "Move to the position stored in #449
i END

M Function

The M function expresses the execution status of the driver in numerical values called M codes, and notifies
them to the above layer (RS232C interface and PLC interface). The M function can be used in program
operation, MDI operation, index Type A operation, and index Type B operation.

In program operation and MDI operation, it is possible by giving a command of the form “M**” (where ** is a
numerical value or variable) in an NC executable statement, to notify the numerical value or variable value
expressed as ** to the above layer as an M code. Values from 0 to 99 can be notified. M codes 0 and 1 have
special meanings in program operation. M code 0 has a program stop function and M code 1 has an optional
stop function. For the detail of each, refer to Section 5.3.5, “Program Operation.”

In index Type A and B operations, the operation command value at the positioning location is notified to the top
as an M code.

[Related parameters]

M function enable in program/MDI operation
M function enable during index operation
Enabling the selection of RS232C for the M
function interface

Optional stop enable
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5.8 Control System

In this section, the position control part, velocity control part, and feed forward of the driver are explained.
The block diagram of the control system is shown below.

Position Velocity
Feed forwar
‘ control part ~ control part
) #56 | i
_»Acceleranon feeq
forward
; #364
! elocity command
: #55 ' alue after filtering
’» Velocity feed (digital)
forward
i
i
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450 value (digital) (digital) #155 y
4320 o #221 #361<- #51 #152 #153, #154 #360 po;:?orn
. O Proportic 0 Velocity 0 Velocity [First order dela / Motor
Pulse position |
command va\tF_N )—— nal # command proportional compensation - Notch filter 2Ch—» mechanical #
A control O filter gain device setting : system
o O #53
0 inegral |y Position #366 Velocity | o Velocity
b control | nteg Velocity feedback filter [V sensor
— o limiting value current value #365
after filtering Velocity #356
#219, #220 current value
Differential L
feedback
D I #355
Pulse position Position
current value ; sensor
#59
#322 . #362
- osition iti
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5.8.1

Velocity Control Part

The velocity control part calculates the #3671 Velocity proportional gain monitor value from the #1565 Load
inertia/load mass parameter value, which is measured and set by the auto-tuning operation or set directly as a
numerical value, according to the #571 Velocity control bandwidth parameter value. At this point, the notch
filter frequency characteristics are not considered but the frequency characteristics of the velocity feedback filter
and first order delay compensation device are considered in the calculation of the velocity proportional gain.
The first order compensation device can be set in four ways via the #152 First order delay compensation
device setting parameter. The first order delay compensation device has the effect that it improves the gain
characteristics of the velocity control part. The frequency characteristics for each setting of the first order
compensation device is shown below. Note that there is no frequency dependency when the first order
compensation is not set.

There are two channels available for the notch filter (optional). The central frequency value can be set
independently for each channel via the #7153 Notch filter: Frequency selection 1 and #154 Notch filter:
Frequency selection 2 parameters. The notch filter has the effect that it improves the gain characteristics of
mechanical systems that tend to resonate.

The velocity feedback filter can be enabled or disabled by setting the #2719 Enable/Disable velocity feedback
filter parameter. When enabled, the filter bandwidth can be set in the #220 Velocity feedback filter bandwidth
parameter. The velocity feedback filter is effective in eliminating noise at motor operation, but with a small
bandwidth the velocity control part tends to oscillate.

The filter bandwidth of the velocity command filter can be set in the #2271 Velocity command filter bandwidth
parameter. The velocity command filter helps achieving smoother acceleration/deceleration, but with a small
bandwidth the position control part tends to oscillate.

[Related parameters]

#51  Velocity control bandwidth ol
#152 First order delay compensation device setting
#153 Notch filter: Frequency selection 1

20Hz/80Hz -

Gain dB

#154 Notch filter: Frequency selection 2 1o ig:iﬂég:i}*

#155 Load inertia/load mass er

#219 Enable/Disable velocity feedback filter B p e ~
#220 Velocity feedback filter bandwidth Frequency(Hz)

#221 Velocity command filter bandwidth o ‘

20Hz/80HzZ -~ <>
30Hz/120Hz~"" .-~
40Hz/160Hz -~

Phase deg

1’ 10’ 10* 10°
Frequency(Hz)
[Frequency characteristics of the first order

delay compensation device]
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5.8.2 Position Control Part

The position control part calculates the proportional control gain, integral control gain, and differential feedback
gain based on the #50 Position control bandwidth parameter value.

The position integral limiter set by the #53 Position integral limiting value parameter is effective in suppressing
integrator windup due to motor torque and thrust saturation. Decrease the value in order to suppress windup
further. On the other hand, if you set the value too small, the motor torque and thrust are limited; set a value as
large as possible in the range where windup does not occur.

The integral operation of the position control part can also be set either to be active (allow) or inactive (prohibit).
If you clamp the motor with an external device when the motor is stopped, the integral operation should be
prohibited after clamping in order to prevent overloading the controller. Refer to Section 6.1, “RS232C
Interface” and Section 6.2, “PLC Interface” for details of the operation.

Though not related directly to the position control part, the position deviation filter outputs the result of filtering
the position deviation to the #362 Pulse position deviation after filtering monitor. The filter bandwidth can be
set in the #59 Position deviation filter frequency parameter. The filter output can be used as a signal source
when generating a position settling status signal. For details about this, refer to Section 5.9.1, “Settling Wait,
Position Settling Status, and Positioning Status.”

[Related parameters]

#50  Position control bandwidth
. #5653  Position integral limiting value
| #59  Position deviation filter frequency

5.8.3 Feed Forward

Three types of feed forward functions are available: position feed forward, velocity feed forward, and
acceleration feed forward. Feed forward function is effective for quick positioning.

The position feed forward can be set by percentage in the #54 Position feed forward percentage parameter.
The position feed forward makes the position deviation at equal velocity move smaller and helps to achieve a
smooth settling at acceleration/deceleration.

The velocity feed forward can be set by percentage in the #55 Velocity feed forward percentage parameter.
The acceleration feed forward calculates the acceleration feed forward gain from the #7155 Load inertia/load
mass parameter values, which are measured and set by the auto-tuning operation or set directly by numerical
values, based on the #56 Acceleration feed forward gain parameter. #56 parameter is given as a percentage.

[Related parameters]

. #54  Position feed forward percentage

. #55  Velocity feed forward percentage

| #56  Acceleration feed forward percentage
| #155 Load inertia/load mass

5.8.4 Servo Stiffness Parameter

The #38 Servo stiffness settings parameter is for general settings for the control system. The control
parameters are set based on this parameter after measuring the load inertia/load mass in the auto-tuning

operation.

If #38 is changed, the position control bandwidth (#50) and the velocity control bandwidth (#51) are set, so the
gain of the control system is automatically set. The position integral limiting value (#53) is also automatically set

to the minimum position integral limiting value that can generate the maximum torque and maximum thrust in

motor lock status. It is not necessary to set parameters related to feed forward and filter again.

:[Related parameters]

 #38  Servo stiffness settings

. #50  Position control bandwidth

i #51  Velocity control bandwidth

| #53  Position integral limiting value
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5.9 Other Functions

5.9.1 Settling Wait, Position Settling Status, and Positioning Status

Position settling status refers to the status where the position deviation (in pulse coordinates) is within the
prescribed range in the pulse coordinate system. The prescribed range is set by #568 Position settling width in
command units. The #362 Pulse position deviation after filtering monitor value or the #322 Pulse position
deviation monitor value are used for the evaluated position deviation depending on whether the #60
Enable/Disable filter at position settling signal generation parameter is set to enable or disable, respectively.
Position settling status is displayed in the #328 Position settling status monitor. The “COIN”: position settling
status LED on the front panel also turns on and indicates the position settling status. In addition, it is output to
“COIN” of the CN3 analog monitor interface as a digital signal.

Positioning status is the status where an acceleration/deceleration command for a move is completed and in
position settling status. The positioning settling status is displayed in the #329 Positioning status monitor.
Settling wait is a function invoked to keep on waiting until the positioning status is reached at the end of a move.
Settling wait can be made in three ways depending on the operation: never perform settling wait, always perform
settling wait, or follow the setting of the #7106 Settling wait enable parameter.

Operation

Never perform Jog move, test operation, auto-tuning operation

Always perform Homing move

Program operation, signal search move, MDI operation, index Type A

Follow #106 setting operation, index Type B operation, table reference operation

[Related parameters]

#58  Positioning settling width

#60  Enable/disable filter at position settling signal
generation

#106 Settling wait enable
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5.9.2 Velocity Monitor and Analog Monitor

The current velocity value of the motor is output to “VEL” of the CN3 analog monitor interface as the velocity

monitor signal.

The signal sensitivity of the velocity monitor ([V/rps] in case of a rotating DYNASERV motor and [V/mps] in
case of a linear LINEARSERYV motor) can be obtained by multiplying the #69 Velocity monitor gain parameter
setting by the #356 Digital velocity sensitivity monitor value. For example, if the setting of #69 is 6.55V/8192
digits and the value of #356 is 4800 [digit/rps] in a rotating motor, the signal sensitivity of the velocity monitor is
3.84 [V/rps]. The velocity monitor signal is output in the range of £ 6.55V.

Moreover, it is possible to output only the AC element of the current velocity value of the motor via the setting

of the #75 Velocity monitor selection parameter.

One of the data items below is output to “AMON” of the CN3 analog monitor interface as an analog monitor

signal.

The content of the analog monitor can be selected by the #70 Analog monitor selection parameter. Depending
on the selected content, the signal sensitivity is adjusted using the corresponding monitor gains #71 to 74. The

analog monitor signals are output in the range of + 6.55V.

Analog monitor selection Unit Monitor gain
Position deviation Pulse | #71 Positioning error monitoring gain (Analog monitor)
Test operation response Pulse | #72 Test operation monitoring gain (Analog monitor)
Pos!t!on command value Pulse #73 Position monitoring gain (Analog monitor)
Position current value Pulse
Position command differential value pps #74 Position differential value monitor gain (Analog
Position current differential value pps monitor)

[Related parameters]

#69
#70
#71
#72
#73
#74

#75

Velocity monitoring gain

Analog monitor selection

Positioning error monitoring gain (Analog monitor)
Test operation monitoring gain (Analog monitor)
Position monitoring gain (Analog monitor)
Position difference value monitor gain (Analog
monitor) #74

Velocity monitor selection

5.9.3 Brake Signal

BRK+ and BRK- are output to the TB2 external sensor interface as brake signal outputs that operate linked to the
Servo ON status. The brake signal is a relay contact output. The contact opens when the brake should be applied
such as when the power is disconnected or the driver is in Servo OFF status, and the contact short circuits when

the brake should be released.

The Servo ON status and the brake signal operate according to the timing diagram shown below via the #89
Brake turn OFF delay time upon Servo ON and #90 Advanced brake turn ON before Servo OFF

parameters.

Servo ON status ON f SS —I—
OFF

Brake signal

Open-circuit—

[Related parameters]

#89
#90

Advanced Brake turn ON before Servo OFF

Brake turn OFF delay time upon Servo ON
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5.9.4 Area Signals

The area signals display whether or not the motor is within the pre-set range. Two channels are available.

The range is set by setting the coordinate value at which to turn on the signal in the #7167 Area signal 0 On and
#163 Area signal 1 On parameters in command units. In addition the coordinate value at which to turn off the
signal in the #7162 Area signal 0 Off and #164 Area signal 1 Off parameters in command units. How the
signal is output with respect to the motor position depends on whether the coordinate value to turn on is greater
or smaller than the coordinate value to turn off. The figure below shows each case in linear coordinate and
rotational coordinate systems.

The status of the area signal is displayed in #3371 Area signal 0 status and #332 Area signal 1 status
monitors. It is also output to the PLC interface. Refer to Section 6.2, “PLC Interface.”

The area signal
is in On status

ON 0 OF

. \ \ i -
\ \ \
On position < Off
position

The area signal The area signal
is in Off status is in On statuspy

OFF 0 ON

o
| | |

Off position < On position

[Linear coordinate system]

The area signal
is in On status

ON OFF

OFF The area signal ON
is in On status

On position < Off position Off position < On position

[Rotational coordinate system]

[Related parameters]

Area signal 0 On
Area signal 0 Off
Area signal 1 On
Area signal 1 Off
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5.10 Special Parameter Processing

The setting values of the parameters listed below are automatically changed inside the driver by the operation of
the driver.

5.10.1 Internal Generation of Parameter Initial Values

The initial values of all of the following parameters when they are reset will be generated internally by the
motor:

Related parameters]

#9 Feeding velocity Value obtained by converting the motor rating
velocity into command units.
#10 Jog velocity Value obtained by converting the motor rating
velocity into command units.
#11 Over-travel search velocity during a homing Value obtained by converting the motor rating
move velocity+0.1 into command units.
#12 Homing operation: Home sensor proximity Value obtained by converting the motor rating
signal search velocity velocity+0.1 into command units.
#15 Homing operation: Origin position offset Value obtained by converting the motor rating
move feed velocity velocity+0.1 into command units.
#31 Operation width under testing mode Value obtained by converting the motor rating
velocity*0.002 into command units.
#32 Operation width under Auto-tuning Value obtained by converting the motor rating
velocity*0.02 into command units.
#209 Scaling data (command unit side) Motor resolution
#210 Scaling data (pulse side) Motor resolution
#212  Straight line coordinate selection Select rotation coordinates for rotation type, and
straight line coordinates for linear type.
#213 Maximum velocity Value obtained by converting the motor rating
velocity into command units.

5.10.2 Limiting and Checking the Maximum Velocity When Changing Scaling Data
and Maximum Velocity Parameter

The following maximum velocity limiting and checking are performed during processing when the power is
turned ON after data related to scaling is changed:
Limit item 1) A limit is set when the maximum velocity in command units [unit/s] exceeds 9999999.
2) A data checksum error is generated when the maximum velocity in pulse units [pls/s] exceeds
8000000.
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5.10.3 Auto Conversion and Clear Functions When Changing Scaling Data

When scaling data is changed, the following parameters are automatically converted:

[Related parameters]

#9 Feeding velocity

#10  Jog velocity

#11 Over-travel search velocity during a homing move

#12  Homing operation: Home sensor proximity signal search velocity
#15  Homing operation: Origin position offset move feed velocity
#29  Offset distance from the Home position

#31  Operation width under testing mode

#32  Operation width under Auto-tuning

#58  Positioning settling width

#87  (+) direction soft limit settings

#88  (-) direction soft limit settings

#161 Area signal 0 ON

#162 Area signal 0 OFF

#163 Area signal 1 ON

#164 Area signal 1 OFF

#213 Maximum velocity

When coordinates (rotation/straight line) scaling data is changed, the following parameters will be cleared:

[Related parameters]

#161 Area signal 0 ON
#162 Area signal 0 OFF
#163 Area signal 1 ON
#164 Area signal 1 OFF

5.10.4 Limiting the Maximum Parameter Values

Limit processing is performed for the following parameters related to velocity at the time of parameter entry and
when the power is turned ON.

[Related parameters]

#9 Feeding velocity

#10  Jog velocity

#11 Over-travel search velocity during a homing move

#12  Homing operation: Home sensor proximity signal
search velocity

#15  Homing operation: Origin position offset move
feed velocity

[At the time of parameter entry]

If a parameter value exceeds #357 Maximum velocity monitor value when it is set by the user, it will be
processed as out of range data. However, limit processing is not performed in the hold-on state (while
downloading parameters), when changing data related to scaling, or when changing the maximum velocity data.

[When the power is turned ON]

A limit is applied using the value equivalent to #357 Maximum velocity monitor value during processing
when the power is turned ON after data related to scaling or maximum velocity data is changed.
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Control Interfaces

6.1

6.1.1

RS232C Interface

Overview

The CN1 RS232C communication connector is provided in order to make connection with host devices such as
PCs and PLCs via the RS232C. The operation display pendant (abbreviated as TBX, optional device) can also
be connected to this connector. Refer to Chapter 8, “Operation Display Pendant” for a description of how to use
the operation display pendant. This chapter explains how to connect the CN1 RS232C communication connector
to devices other than the operation display pendant.

In the RS232C interface, two communication modes are available. The first is a single channel
communication where the connection is made 1:1 with the host device, and the other is a multi-channel
communication where 1:N communication can be performed by connecting one host device with several of
these drivers (a maximum of nine). Please note that the connection and operation methods are different for each
communication mode.

In addition, the PC utility (optional) running under Windows can also be connected to the drivers via the
RS232C interface in order to support setting, operation, and maintenance work on the drivers. Refer to Chapter 7,
“DrvMII PC Utility” for a description of how to use the PC utility.

6.1.2 Connection and Setting

(1) [Connectors and terminal assignment]

Made by Japan Aviation Electronics
DELC-J9SAF13L6 (9 pins)

01 |FG
2 TR0 06 | XTBXON Do not use these
X - -
07 | XTBXEMG connections, since Fhey are
03 | TxD used for the operation
08 | +5V display pendant.
04 | (NC)
09 |SG
05 |SG

(2) [Single channel]

The connection cables (optional) are available according to the PC to be connected (DOS/V, NEC PC98).

Driver DOS/V PC

RxD [02 ) 503 TxD o "
ption cable
SG 1088 208 SG C1P-ENN-7576-020
TxD |08 © o 02, RxD 2m)
SG 09 o o
D-sub 9-pin male D-sub 9-pin female
Driver PC98 PC
RxD [02 3 (502 ™D
SG 105 o 007 sG Option cable
TxD |08 © o 03} RxD C1P-ENN-7577-020
SG 09 o = 04 RTS 2m)
""" o 05 CTS
D-sub 9-pin male D-sub 25-pin male

In order to set the communication mode to the single channel mode, the rotary switch RS-ID on the front panel
should be turned to “0.” This setting should be made before turning the power on.



(3) [Multi-channel]

When preparing for multi-channel communication, connect the host device and a maximum of nine drives in a
loop shape as shown in the figure below.

¢ o 10303 \ G2 R
SG 505 o—ﬂ—/ 05, SG
RxD |02 | A\ =0 03 TxD
i /7‘009 SG D-sub 9-pin male
D-sub 9-pin female \ng‘oz‘ RxD Driver 2
DOS/NV \——0 05! sSG
’7—0 03! TxD
/7_009 SG p_sub 9-pin male
&
‘ _002 RXDDriverQ
L& 05 SG
o 03 TxD
009 SG D-sub 9-pin male
T Driver 1
¢ 1o 2 \ ©02 ReD
SG E07 O—ﬂ—/ 05 SG
RxD {03 | A\ ‘o 03] TxD
RTS 04 0—] ‘009 SG D-sub 9-pin male

CTS 05 o

D-sub 25-pin male PC98

_002 RxpDriver 2
‘o 05/ SG
=0 03! TxD
0 09 SG

D-sub 9-pin male

_002 RxpDriver 9
005 SG
o 03 TxD
009 SG

FHLW sl

D-sub 9-pin male

In multi-channel communication, the host device is assigned to host ID “0.” The drivers should be set as slave
stations and the IDs should be set for each driver from “1” to “9” in such a way that the station numbers do not
overlap, using the rotary switch RS-ID on each driver’s front panel. The order of the IDs does not need to be the
same as the order of connection. This setting should also be made before turning the power on.
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6.1.3 Communication Specifications

(1) [Communication parameters]

Communication method | Start-stop system, text communication
Communication speed 9600 bps

Stop bit 1 bit

Data length 8 bits

Parity None

Terminate CR (both transmission and reception)
Flow control None

(2) [Single channel and multi-channel]

Single channel Multi-channel
Topology Cross Ring
ID Unnecessary Host device 0

Drivers 1to 9

Destination specification | Unnecessary Add the destination ID at the beginning of the packets

From the host device to drivers: n****CR (n: slave station ID)
From drivers to the host device: On****CR (n: slave station
ID)

(3) [Transmission from the host device to drivers]

The number of characters to be transmitted should be 128 letters or less, including the slave station ID,
recognition key, transmission character string, and CR.

Recognition

Single channel key ‘ Transmission character string ‘ CR ‘
Multi-channel Slave Recognition [ e mission character string CR
station ID key

(4) [Response from drivers to the host device]

The number of response characters should be 128 letters or less, including 0, slave station ID, recognition key,
transmission character string, and CR.

Single channel Recig;mon ‘ Response character string ‘ CR ‘
Multi-channel 0 Slave Recognition Response character string CR
station ID key

(5) [Recognition key]

The recognition key is a function provided so that the host device can recognize that a response is a reply to a
specific transmission by the host device. A maximum of 15 “!”” characters can be included in the recognition key
part. If more than 15 are added, the remainder of the number divided by 16 is processed as the actual recognition
key number.

When the host device transmits a message to a driver and attaches N recognition keys to the transmission
character string, the driver will send a response message back in which it attaches N recognition keys to that
transmission character string. If, for instance, the host device issues a transmission character string to a driver
that does not generate an immediate response, the host device may issue the next transmission character string
before the response is returned. In such cases, it becomes difficult for the host device to recognize to which
transmission character string the response character string returned afterward is issued. In this case, by issuing
transmission character strings with different recognition key numbers, it becomes possible to judge to which
transmission character string a particular response corresponds, simply by obtaining the recognition key number
as the response is received.
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(6) [Transmission character string]

Transmission character strings are classified as follows. The details about the @ commands and parameter
commands will be explained separately in Section 6.1.4, “@ Commands” and Section 6.1.5, “Parameter
Commands.”

Explanation Receivable status

Receivable status changes

@ commands | Commands for operating the driver depending on the command.

Parameter Commands for setting parameters and Receivable status changes
commands reading parameter/monitor values. depending on the parameter.
Parameter Statements for setting parameters in

Receivable at program

statements program operation and MDI operation. - . .

- - registration and during MDI
NC executable | Statements for operating the motor in operation )
statements program operation and MDI operation. ' Refe“r to Sechoq
Control Statements for controlling the flow of a 5.6, Progr?mmlng
parameters program during program operation. Language.

Receivable only at program

Statements for making the content of a registration.

program easy to understand, not related
to operation.

Comment
statements

(7) [Response character string]

A response character string is structured as follows.

Response

. Header \ \ Prompt | :Field1 |:Field2 |:Field3
character string \ i | |

L Space, one character

Response character strings are classified as follows.

sTri?:?:rre O part u part Explanation
Normal response character strings to a
General | ROm Number of For the field expression | transmission character string.
fields method; see the note. The number of fields changes depending on

the content of the response.

Response character string to a transmission
Error/alarm code (sub) | character string at error and alarm.

Fields never exists.

Error ERROO. W
Error/alarm
Alarm ALMOO.m | code (main)

Note: In case of a general response the B part of the field is expressed in one of the following ways:
In case there is no field

Character string expressed in decimal

Binary expression (8, 16, 32 digits)

Hexadecimal expression (2, 4, 8 digits)

Character string

Other than above (character string, etc.)

NOIWO

The following shows some examples of response character strings.

R0OO

R1D Position control bandwidth: 12

R1B  Sensor group signal status: 00010000
ERR30.0 Servo not ready

ALM60.0  Cannot interpret command
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6.1.4 @ Commands

Some of the @ commands may not be controlled because of the operation mode setting. Refer to Section 5.1,
“Operation Mode” for an explanation of the operation mode.

Command format (0] Comand | :Field0 | :Field1 | :Field2 |
Command name Con,:lrg.and No. of fields nolfrizil)ggzerza?iton

Abort 1 0

Stop 2 0

Start 3 Maximum of 4

Error reset 4 0

Servo ON/OFF 8 1

M answer 9 0 R00
Homing offset position setting 10 1

Jog move command 11 1

Integral position control

operation switching 12 !

Coordinate system settings 13 1

(1) Servo ON/OFF @8: Field 0

The Servo ON/OFF command can be issued via the RS232C interface when the setting of the operation mode

has given the main operation authority to the RS232C interface rather than the PLC interface.

The servo goes into the ON status when field 0 contains “1,” and OFF when it contains “0.” In addition to this
command, the actual Servo ON/OFF status is affected by the Servo ON enable/disable command of the PLC
interface and the Servo ON disable setting of the SRV DS switch on the front panel. Refer to the table below.
Moreover, the initial Servo ON status is determined by the setting of the #2176 Servo ON status upon power
up during RS232C operations parameter.

A response is issued immediately regardless of whether or not the motor actually went into the servo ready status.
If the next command requires that the motor is in the servo ready status, make sure to check the #305 Servo
ready monitor before sending that command.

Servo ON/OFF PLC interface Front panel SRV DS Actual servo status
@8: 0 Servo ON enable/disable Servo ON disable
Disabled
Disabled
OFF Enabled
@8:0 Disabled
Enabled
Enabled Servo OFF
Disabled
Disabled
ON Enabled
@3:1 Disabled
Enabled
Enabled Servo ON
[Related parameters]
#216 Servo ON status upon power up during RS232C
operations
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(2) Start @3: Field O: Field 1: Field 2: Field 3

Start commands begin operating actions other than jog moves. They can be issued via the RS232C interface
when the setting of the operation mode has given the main operation authority to the RS232C interface. They are
only executable while in the idle status.

The number and content of fields vary depending on the operations to run. They are summarized in the table
below. The program operations, index Type A operations, index Type B operations, and table reference
operations are explained in detail because it is different how the fields are assigned in these cases.

A response is issued when the corresponding operation is completed. In case of test operations, MDI operations,
etc. that do not end by themselves, the next operation can be performed without waiting for the response.

Operating action name Command No. of fields
Test operation @3:0 1
Auto-tuning operation @3:1 1
Homing move @3:3 1
Program operation @3:4:start-up option 1:start-up option 2 1t03
Signal search move @3:6 1
MDI operation @3:7 1
Index Type A operation @3:8:start-up option 1:start-up option 2: start-up option 3 2to 4
Index Type B operation @3:9:start-up option 1:start-up option 2: start-up option 3 2to 4
Table reference operation | @3:10:start-up option 1:start-up option 2: start-up option 3 | 2to 4
Mechanical setting mode @3:15 1

[Program operation]

Start-up options 1 and 2 provide the program number and block number, respectively. There are three ways to
provide a command: provide neither start-up option 1 nor 2, provide only start-up option 1, and provide
both start-up options 1 and 2.

The commands that provide only start-up option 1 are the most commonly used commands. The execution
begins from the top of the program with the number specified by start-up option 1 and runs from there
[@3:4:program number].

In case of a command that does not provide neither start-up option 1 nor 2, the program with the execution
program number stored is run from the block with the stored block number [@3:4].

In case of a command that provides both start-up options 1 and 2, the program with the number specified by
start-up option 1 is run from the block with the block number specified by start-up option 2 [@3:4:program
number: block number].
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[Index Type A Operation, Index Type B Operation]

Start-up option 1 provides the index number, start-up option 2 provides the selection of absolute or incremental
move, and start-up option 3 provides the moving direction option. There are three ways to provide a command:
provide only start-up option 1, provide start-up options 1 and 2, and provide start-up options 1, 2 and 3.
Start-up option 1 must always be provided.

Start-up option 1 (index number) becomes the relative value to the current operation command value in case of
an incremental move, and the target operation command value in case of an absolute move.

Start-up option 2 (selection of absolute move/incremental move) selects an incremental move when the field
contains 0 and an absolute move when the field contains 1. If the #7104 ABS/INC setting during table index
operation parameter is set to anything other than start-up option dependence, the specification of start-up option
2 is invalid. When #104 is set to start-up option dependence, start-up option 2 must be set. If start-up option 2 is
not set at this point, it is assumed that 0 is set and an incremental move is performed.

Start-up option 3 (moving direction option) selects Type O if the field contains 0, Type 1 if the field contains 1,
and Type 2 if the field contains 2. If the #7105 Moving direction option for rotational coordinates parameter is
set to anything other than start-up option dependence, the specification of start-up option 3 is invalid. When
#105 is set to start-up option dependence, start-up option 3 must be set. If start-up option 3 is not set at this point,
it is assumed that 0 is set and Type 0 is selected.

Note: Regarding the moving direction in rotational coordinates
TypeO Proximity rotational move (multiple rotations are not allowed).
Type1 Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).
Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).

[Related parameters]

#104 ABS/INC setting during table index operation
#105 Moving direction option for rotational coordinates

[Table reference operation]

Start-up option 1 provides the table number, start-up option 2 provides the selection of absolute or incremental
move, and start-up option 3 provides the moving direction option. There are three ways to provide a command:
provide only start-up option 1, provide start-up options 1 and 2, and provide start-up options 1, 2 and 3.
Start-up option 1 must always be provided.

The table data value and option are obtained based on the number specified in start-up option 1 (table number).
The table data value obtained is set as a value relative to the current operation command value in case of an
incremental move, and as the target operation command value in case of an absolute move.

Start-up option 2 (selection of absolute move/incremental move) selects an incremental move when the field
contains 0 and an absolute move when the field contains 1. If the #7104 ABS/INC setting during table index
operation parameter is set to anything other than start-up option dependence, the specification of start-up
option 2 is invalid. When #104 is set to start-up option dependence, start-up option 2 must be set. If start-up
option 2 is not set at this point, it is assumed that 0 is set and an incremental move is performed.

Start-up option 3 (moving direction option) selects Type 0 if the field contains 0, Type 1 if the field contains 1,
and Type 2 if the field contains 2. If the #7105 Moving direction option for rotational coordinates parameter is
set to anything other than start-up option dependence, the specification of start-up option 3 is invalid. When
#105 is set to start-up option dependence, start-up option 3 must be set. If start-up option 3 is not set at this point,
it is assumed that 0 is set and Type 0 is selected.

Note: Regarding the moving direction in rotational coordinates
TypeO Proximity rotational move (multiple rotations are not allowed).
Type1 Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).
Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).

[Related parameters]

#104 ABS/INC setting during table index operation
#105 Moving direction option for rotational coordinates
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(3) Stop @2

Stop commands are used to end operating actions other than jog moves. They can be issued via the RS232C
interface when the setting of the operation mode has given the main operation authority to the RS232C interface.
The driver’s response to stop commands varies depending on the current operating action. Refer to the table

below.

The response is issued immediately.

Operating action name

Driver response

Test operation

Ends the operation when the motor returns to the start position.

Auto-tuning operation

Ends the operation when the oscillation command to the motor is
completed.

Homing move

Immediately decelerate and stop the move, and ends the operation.

Program operation

Ends the operation when a block is executed and completed.

Signal search move

Immediately decelerate and stop the move, and end the operation.

MDI operation

Ends the operation when execution of the current NC executable

statement or parameter statement input via RS232C is completed.

Index Type A operation Invalid (ignored)

Index Type B operation Invalid (ignored)

Table reference operation | Invalid (ignored)

Mechanical setting mode | Invalid because this operation cannot be completed (ignored).

(4) Abort @1

The abort command stops operating actions other than jog moves. It functions irrespectively of the operation
mode.

Unlike with the stop commands, the motor immediately decelerates and stops, and the operating action is ended
even during an operation that involves movement. When the M function is being executed, the abort command
stops the execution and ends the operating action.

The response is issued immediately.

(5) Errorreset @4

The error reset command cancels error statuses of the driver. It functions irrespectively of the operation mode. It
can only be run while in the idle status.

Depending on the error content, there are errors that cannot be canceled or errors that cause the same errors again
immediately after being canceled.

The response is issued immediately.

(6) Integral position control operation switching @12:field 0

The integral position control operation switching command switches the operation status of integral operation in
the position control part. It can be issued via the RS232C interface when the setting of the operation mode has
given the main operation authority to the RS232C interface.

When field 0 is “1,” integral operation is executed, and when it is “0,” integral operation is not executed. When
the power is turned on, the integral operation is in the executable status by default.

The response is issued immediately.




Control Interfaces

(7) Homing offset position setting @10: Field 0

The homing offset position setting command instructs the #29 Offset distance from the home position
parameter to auto-set so that the current motor position will become the position after homing is completed from
the next time. It functions irrespectively of the operation mode. It can only be run while in the idle status.

Field 0 provides the method by which to determine the #29 parameter in a rotational coordinate system. In linear
coordinates, the method to determine the parameter is unique, so the setting of field 0 is ignored.

When the command is issued, the current command unit command value and the value of the #29 parameter at
that point are added. This value is temporality stored in the #29 parameter. In a linear coordinate system, this
temporary value is used as the setting value as it is. In a rotational coordinate system, the temporary set value is
processed by the setting of field 0, then stored in the #29 parameter.

In rotational coordinates, the temporary set value is standardized so that it becomes 0 or more and less than the
#324 Scaling data (command unit side) monitor value. The set value of the #29 parameter is generated from
the standardized value and the setting of field 0.

o Iffield 0is “0”
If the standardized value is 0 or more and less than half of the value of #324:
#29 is set to the standardized value.
If the standardized value is more than half of the value of #324:
#29 is set to the value of #324 minus the standardized value.
o Iffield 0is “1”: #29 is set to the standardized value.
o Iffield 0is “-1”: #29 is set to the value of #324 minus the standardized value.

The response is issued immediately.
(8) Manswer @9

The M answer command is a response command to an M code notification from the driver. This command can
be issued when the #7102 Enabling the selection of RS232C for the M function interface parameter is set in
such a way that the M function communicates with the host device via the RS232C interface and a response
character string of the form “M**” is notified as M code to the host device from the driver. Issuing this
command to the driver completes the M function.

There is no response to this command.

(9) Jog move command @11: Field 0

The jog move command is for performing jog operations. This command can be executed in the idle status when
the #217 Jog move operation: RS232C selection parameter is set so that operations are performed via the
RS232C interface.

When field 0 contains “1” a move in the + direction is commanded, when it contains “-1”” a move in the -
direction is commanded, and when it contains “0,” a stop command is issued.

In the idle status, a jog move is performed as commanded by this command. If a start command is issued during
a jog move, the move is immediately decelerated and stopped, after which the operation is started. If the
operation is ended after that, the motor remains stopped regardless of the jog move status before starting the
operation.

The response is issued immediately.

(10) Coordinate system setting @13: Field 0
The coordinate system setting command is for setting the current operation command value to the value

specified by field 0. It functions irrespectively of the operation mode. It can only be run in the idle status.
The response is issued immediately.
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(11) Other convenient commands

Command name Command No. Number of fields Responsa a.t
normal operation
Status request 0 1 R3H
Software driver reset 96 0 None

[Status request] @0:0

This command notifies the status of the driver. It functions irrespectively of the operation mode. The response is
issued immediately.

Response character string: R3H:driver status:execution program number:execution block number

Driver status

Bit No. Content Value
0 1
0 Operation mode PLC RS232C
1 Servo ready Not ready Ready
2 Operation is being executed Not being executed Being executed
3 Axis operation is being Not being executed Being executed
executed
8 Program is being executed Not being executed Being executed
9 Eﬂeeir?gaer:gztf:étmg mode is Not being executed Being executed
16 Error status Not in error status Error status
17 Alarm status Not in alarm status Alarm status
Others | (Reserved)

[Software driver reset] @96

This command is software equivalent to turning the power to the driver off and on.
There is no response.
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6.1.5 Parameter Commands

Through the use of parameter commands, it is possible to refer to values of parameters and monitor (reference
commands), assign numerical values and variables to parameters (Simple setting commands), and assigning
results of arithmetic operations on numerical values and variables to parameters (calculation result setting
commands). The response is issued immediately.

A reference command issues a transmission character string simply containing a variable given directly by #***.
At normal operation, if a response is generated, a response character string that begins from “R10” and one data
is returned.

In simple setting commands and calculation result setting commands, the left-hand side must be variables
expressed by #***. The right-hand side can be direct numerical values, or it can contain variables such as a
parameter/monitor referred to by #***. The response at normal operation is “R00.”

[Reference commands]

Response character string: R1D position control
bandwidth:12

Response character string: R1B sensor group
signal status:00010000

#50 Reads the value of parameter #50

#337 Reads the value of monitor #337

[Simple setting commands]

#400=100 Sets 100 to variable #400.
#400=#401 Sets the value stored in #401 to variable #400.

[Calculation result setting commands]

The following operands can be used:

+ Addition
- Subtraction
* Multiplication
/ Division
% Remainder at integer division
| #400=100 + 20 . Sets the result of adding 100 and 20 to variable #400.
400=#401 - 20 . Sets the value obtained by subtracting 20 from the value stored in #401 to variable #400.
400=100 * #401 . Sets the result of multiplication of 100 and the value stored in #401 to variable #400.
400=#400 / #401 . Sets the value obtained by dividing the value stored in #400 by the value stored in #401
 to variable #400.
. #400=100%30 . Sets the remainder of 100 divided by 30 to variable #400.




6.2 PLC Interface

6.2.1 Overview

The PLC interface for this driver can be chosen from a list of selectable options. It is possible to select a contact
I/O interface, a CC-Link interface (under development), a PROFIBUS interface, and a DeviceNet interface
(under development).

The contact I/0O interface is an I/O interface with 32 input points (sink type output support photo coupler inputs)
and 20 output points (sink type open collector output).

In this technical manual, only the contact I/O interface is explained.

6.2.2 Connection, Setting, and I/O Mapping

[Connectors and terminal assignment]

CN4
Made by Honda Tsushin Kogyo CN5
Connector PCR-S50FS Made by Phoenix Contact
Cover PCR-LS50LA Plug MC1,5/6-ST-3,81

26 | DI_24 01 | COMP1 01 COMP2
27 | DI_25 02 | DI_O 02 DO_16
28 | DI_26 03 | DI_1 03 DO_17
29 | DI_27 04 | DI_2 04 DO_18
30 | DI_28 05 | DI_3 05 DO_19
31 DI_29 06 | DI_4 06 COMN2
32 | DI_30 07 | DIL5

33 | DI_31 08 | DI_6

34 | DO_O 09 | DI_7

35 | DO_1 10 | DI_8

36 | DO_2 11 | DI_9

37 | DO_3 12 | DI_10

38 | DO_4 13 | DI_M

39 | DO_5 14 | DI_12

40 | DO_6 15 | DI_13

41 | DO 7 16 | DI_14

42 | DO 8 17 | DL15

43 | DO 9 18 | DI_16

44 | DO_10 19 | D17

45 | DO_M 20 | DI_18

46 | DO_12 21 | DI_19

47 | DO_13 22 | DI_20

48 | DO_14 23 | DI_21

49 | DO_15 24 | DI_22

50 | COMN1 25 | DI_23

6-13




Control Interfaces

[Electrical specifications]

Input specifications Output specifications
Rated voltage 12 to 24 VDC (x10%) Rated voltage 12 to 24 VDC (x10%)
Rated input current | 4.1 mA/point (at 12 VDC) Maximum load current | 0.1A/point, 0.5 A/common
8.5 mA/point (at 24 VDC) ON voltage 0.5VDC or less
Input impedance 3.0 kQ Leak current at OFF 0.1mAor less

Operation voltage At OFF 3.0VDC or less
(relative to COMP*) | At ON 9.0VDC or more

Allowable leak OFF is guaranteed at 1.0 mA or
current less
Vce Vce
MA8330
,,,,,,,,,,,,,,,,, 470Q 15kQS J + 0 COMP*
COMP*0 ¢ 3 MAB8330 .
47OQ§ % 1!4—{ 1kQ i 1[7'{ 2SD1820A »—o0 DO
DI * o0—AN\—* 0.1y F L
- 2.7 kQ
PS2805 g7 {9 %7 PS2805 »——0 COMN*

10 kQ

Note: COMP1 and COMP2 are independent, as are COMN1 and COMNZ2; they are not short circuited within the

driver.
[1/O map]
DI 7 6 5 4 3 2 1 0
IN_MODE | IN_MODE | IN_MODE | IN_MODE | IN_MODE | IN_MODE | IN_SERV
Block0 '3 '2 ! " oo | START > INEMG | DI_7toDI_0
Biokq N_I_CODE|IN_I_CODE|IN_I_CODE|IN_I_CODE IN__CODE|IN_I_CODE|IN_{_CODE|IN_I_CODE| | ..\ ¢
7 6 5 4 3 2 1 0 - s
IN_PRG
IN_POS IN_. | IN_M_AN | IN_ERR | IN_ABOR | IN_INTER | -
Block2 INH reserve ER'T??E%DE S RESET T LOCK _REE\)NIN DI_23to DI_16
IN.ABS | IN_ROT | IN_ROT IN_OVER
Block3 | reserve | STR OP | DIR.STR_ | DIR_STR ININ?DIS)T RIDE_SE 'N—SﬁG 'N—dge DI_31 to DI_24
T OPTA | OPTO | - L - -
DO 7 6 5 4 3 2 1 0
ouT ouT
- | outmM_| ouT_ | ouTER — | ouT_ | out.
Block0 reserve ERROCUC_)I_DE EN ALARM R MODE SRDY CPURDY DO _7toDO_0
R EXE
ouT ouT ouT ouT ouT ouT ouT ouT
Block® |4 cODE.7| 0_CODE.6 | 0 CODE.5| 0 CODE.4|0_CODE.3|0 CODE.2|0 CODE.1|0 _copg.o| PO-19t0DO8
Block2 - - - - OuT_ OuT_ reserve OUT_COI DO_23 to DO_16

AREA1 AREAO N
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6.2.3 Operation 1

Some of the operations commanded by input signals via the PLC interface may not function depending on the
operation mode setting. Refer to Section 5.1, “Operation Mode” for an explanation of the operation mode,
In this section, the operations that are common regardless of the type of the PLC interface will be explained.

(1) Explanation of signals

[Input signals]

Abbreviated name Signal name Contact I/O
IN_EMG Emergency stop input DIO
IN_SERVO Servo command input DI_1
IN_MODE_START Operating action start command input (start) DI_2
IN_MODE_STOP Operating action end command input (stop) DI_3
IN_MODE [3..0] Operation mode number input (binary) DI_7to4
IN_I_CODE [7..0] Code input (BCD) DI_15t0 8
IN_PRG_REWIND Program auto-rewind input DI_16
IN_INTERROCK Interlock command input DI_17
IN_ABORT Operating action abort command input (abort) DI_18
IN_ERR_RESET Error reset command input DI_19
IN_M_ANS M answer input DI_20
IN_ERRCODE_REQ Error code request input DI_21
IN_POS_INH Integral position control operation disable input DI_23
IN_JOG_UP Jog + command input DI_24
IN_JOG_DN Jog — command input DI_25
IN_OVERRIDE_SEL Velocity override selection input DI_26
IN_SIGN_INDEX Index sign input during index operation DI_27
IN_ROTDIR_STR_OPT Moving direction at rotational coordinate
[1..0] start-up option input (binary) DI_291t0 28
IN_ABS_STR _OPT ABS/INC start-up option input DI_30

[Output signals]

Abbreviated name Signal name Contact I/O
OUT_CPURDY CPU ready output DO 0
OUT_SRDY Servo ready output DO_1
OUT_MODE_EXE Operation under execution output DO 2
OUT_ERR Error status output DO_3
OUT_ALARM Alarm status output DO_4
OUT_M_EN M code enable output DO_5
OUT_ERRCODE_OUT Output during error/alarm code output DO_6
OUT_O_CODE [7.] Code output (BCD) DO_15t0 8
OUT_COIN Position settling status output DO_16
OUT_AREAO Area signal 0 output DO_18
OUT_AREA1 Area signal 0 output DO_19
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(2) /O logic setting

It is possible to set the logical relationship between the contact status and the driver signal status for all input and
output signals separately in contact units.

The input signals IN*** are processed via the I/O logical conversion and are then expressed as a logical input
signal ***_ If the signal status is reached, it is expressed as 1 and if the status is not reached, expressed as 0.

A logical output signal *** is expressed as | if the status is reached and 0 if the status is not reached. After
conversion via the I/0 logical setting, it becomes an output signal OUT _***,

The I/O logical settings at the time of shipment from the factory are set to positive logic for all input and output
signals. In other words, the internal input and output signals are set to 1 when the corresponding contact points
are turned ON. By setting the I/O logical setting for IN_SERVO to negative logic using the PC utility, it is
possible to connect a PLC interface in the same state as it was shipped from the factory. As a result, an RS232C
interface can be used to confirm basic operations.

Refer to Chapter 7 “DrvMII PC Utility” for a description of how to set the I/O logic.

(3) Servo ON/OFF (SERVO)

The function of SERVO, the servo command input, changes depending on whether the main operation authority
by the operation mode is given to the RS232C interface or the PLC interface.

If the operation mode is set to the RS232C interface, the servo command input functions as the Servo ON
enable/disable function. Servo ON is enabled in the status 1. Servo ON is enabled at contact ON by positive
logic setting for the input signal IN_SERVO (the setting at shipment). By negative logic setting, Servo ON is
enabled at contact OFF. Refer to Section 6.1.4, “(@ Commands” for an explanation of how to use the Servo
ON/OFF command in the RS232C interface operation mode.

If the operation mode is set to the PLC interface, the servo command input functions as the Servo ON/OFF
command function. It becomes a Servo ON command when in the status 1. As for the input signal IN_SERVO,
the Servo ON command will be enabled at contact ON by positive logic setting (factory setting). By negative
logic setting, the Servo ON command is enabled at contact OFF. Other than by this command, the actual Servo
ON/OFF status is also affected by the setting of the Servo ON disable switch SRV DS on the front panel. See the

table below.
SRV DS Servo ON
Servo ON/OFF .
SERVO disable on the front Actual servo status
panel
Disabled
Status 0
as Enabled Servo OFF
Status 1 Disabled
Enabled Servo ON
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(4) Startand stop (MODE_START MODE_STOP MODE [3..0])

The MODE_START and MODE_STOP commands start and stop operating actions other than job moves. They
can be issued via the PLC interface when the setting of the operation mode has given the main operation
authority to the PLC interface rather than the RS232C interface.

The operating action start and stop commands are issued in the status 1.

When a start command is issued by MODE_START it depends on the operating action which signals (start-up
options) that must be preset. When issuing a MODE [3..0] command, the number of the operating action you
wish to perform must be always set. See the table below.

Moreover, if high-speed processing is not selected in the setting of the #215 PLC operation: Start signal
processing speed selection parameter, the processing of start commands by MODE [3..0] and start-up options
takes place at the next 10ms scan. In this case, the content of each signal is read and processed after 10ms has
passed after the start command was issued. If the time delay between outputs by the PLC is in the order of
several ms, the commands will function properly provided that they are set to the same time or before the start
command is issued by MODE START. However, the time wasted with respect to issuing the start command
should be added (10ms) instead. The total amount of wasted time until the motor start is thus 10ms (scan time) +
10ms (read delay) + internal delay time.

When high-speed processing is selected in the #215 parameter setting, the processing of the start command takes
place at the next 2ms scan. In this case, the content of each signal when the start command is issued is read and
processed. The time lag between outputs must be taken into consideration on the PLC side and set that much
earlier. On the other hand, the time wasted with respect to the start command itself can be eliminated. The total
amount of wasted time until the motor start is the 2ms (scan time) + internal delay time.

In MODE_STOP, the driver response to a stop command varies depending on the operating action. See the table
below. Note furthermore that operations of the self-end type, which end automatically when the operation is
completed, do not require a stop command. Operations of the non-self-end type, which cannot complete the
operation by itself, must be ended by a stop command by MODE_STOP. In case of operations of the non-end
type, which cannot be stopped once started, the stop command issued by MODE_STOP is invalid. Refer to
Section 5.3, “Operation Functions” for a listing of the end types of the different operations.

Outputs during MODE_EXE operation execution maintain their under-execution status during MODE _START
command status (during status 1) after the operation is started, even after the operation is over.

No. Name Start-up option End type Response to stop command
1 | Test operation Non-self-end | ENd the operation upon returning to the
start position.
2 | Auto-tuning operation | None End the operation wheq the oscillation
command to the motor is completed.
. Immediately decelerate and stop the
3 | Homing move .
Self-end move, and end_the operation. _
4 |Program operations |1_CODE [7..0] End the opere}tlon when execution of the
current block is completed.
. Immediately decelerate and stop the
5 | Signal search move .
move, and end the operation.
N End the operation when execution of the
one
7 | MDI operation Non-self-end current NC executable statement or
parameter statement input via RS232C is
completed.
8 Index Type A |_CODE [7..0], SIGN_INDEX,
operation ROTDIR_STR_OPT [1..0]
(when necessary),
9 L”pdeerg tiTgrﬁ’e B ABS_STR_OPT (when
necessary) . I
| CODE [7.0], Self-end Invalid (ignored)
ROTDIR_STR_OPTI[1..0]
Table reference
10 operation (when necessary),
P ABS_STR_OPT (when
necessary)
15 Mechanical setting None Non-end Invalid t_Jecause the operation cannot be
mode ended (ignored).

[Related parameters]

215 PLC operation: Start signal processing speed
selection
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[Self-end type]

Status 1
MODE_START s S
Status b
<—7> 0 or mor
MODE_STOP / e%
Not necessa ot necessary( Not necessary
MODE [3..0] to consider >< >€to consider SS to consider
. Not necessa ot necessary( Not necessary
Start-up option to consider > < >§to consider SS to consider
MODE EXE Status 1 % SS —M\—
Status 0 Skew time between signals or more in case
%

[Non-self-end type]

high-speed processing /
0 or more in case of low-speed processmg

At the end of processing -

Status 1 : 0 or more
MODE_START ! SS >
Status h !
< > 0 or mor (x
MODE_STOP e% [
Not necessar ot necessar Not necessar;/
MODE [3..0] to consider )/\ < ><\‘to consider )SS ito co1siderf
: Not necessar§< ot necessary| ot
Start-up option to consider >§to consider %S ‘:nefff;z o
Status 1 ot
MODE_EXE aus
Status 0 Skew time between signals or more in case of
< high-speed processing
0 or more in case of low-speed processing
[Non-end type]
Status 1
MODE_START 28
Status 3
<—> 0 or more
MODE_STOP i
Not necessa ot necessa
MODE [3"O] to consider > < ><‘to ccnsiderry
. Not necessa ot necessa
Start'uD option to consider > < ><‘to ccnsiderry
Status 1
MODE_EXE aus
Status 0

Skew time between signals or more in case of
high-speed processing
0 or more in case of low-speed processing
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[Start-up option at program operation]

The program number to be started at program operation is provided by the I-CODE [7..0] code entry.

In a setting where it is properly read as a BCD code, the program with the set number is executed from the top.
In a setting where it is not properly read as a BCD code, the program with the stored execution program number
is executed from the block with the stored block number.

[Start-up options at index Type A operation and index Type B operation]

In index Type A and B operations, the index number is provided by the I CODE [7..0] code entry and the
SIGN_INDEX sign entry at index operation, the choice between absolute or incremental move is provided by the
ABS _STR_OPT ABS/INC start-up option entry, and the moving direction option is provided by
ROTDIR STR OPT [1..0].

I CODE [7..0] must be set so that it can be read properly as a BCD code. When SIGN_INDEX is the in status 1,
the value read by I CODE [7..0] is treated as a negative value, and when in the status 0, treated as a positive
value. In case of an incremental move the value is treated as a value relative to the current operation command
value and in case of an absolute move, it is treated as the target operation command value.

ABS STR OPT indicates an absolute move in the status 1 and an incremental move in the status 0. When the
#104 ABS/INC setting during table index operation parameter is set to start-up option dependence, the
option specification given by ABS_STR_OPT is invalid.

ROTDIR_STR_OPT [1..0] indicates Type 0 when O or 3 is provided by binary code, Type 1 when 1 is provided,
and Type 2 when 2 is provided. When the #105 moving direction option for rotational coordinates parameter
is set to Start-up option dependence, the option specification given by ROTDIR_STR _OPT [1..0] is invalid.

[Related parameters]

#104 ABS/INC setting during table index operation
#105 Moving direction option for rotational coordinates

[Start-up option at table reference operation]

In table parameter operations, the table entry is provided by the I CODE [7..0] code entry, the choice between an
absolute and incremental move is provided by the ABS STR_OPT ABS/INC start-up option entry, and the
moving direction option is provided by ROTDIR_STR OPT [1..0].

I_CODE [7..0] must be set so that it can be read properly as a BCD code. The table data value and option are
obtained based on the specified number. The value of the obtained table data is treated as a value relative to the
current operation command value in case of an incremental move and in case of an absolute move it is treated as
the target operation command value.

ABS _STR OPT indicates an absolute move in the status 1 and an incremental move in the status 0. When the
#104 ABS/INC setting during table index operation parameter is set to start-up option dependence, the
option specification given by ABS STR_OPT is invalid.

ROTDIR_STR_OPT [1..0] indicates Type 0 when O or 3 is provided by binary code, Type 1 when 1 is provided,
and Type 2 when 2 is provided. When the #105 Moving direction option for rotational coordinates parameter
is set to start-up option dependence, the option specification given by ROTDIR_STR_OPT [1..0] is invalid.

[Related parameters]

#104 ABS/INC setting during table index operation
| #105 Moving direction option for rotational coordinates

Note: Regarding the moving direction in rotational coordinates
TypeO Proximity rotational move (multiple rotations are not allowed).
Type1 Does not cross the rotational coordinate’s home position (multiple rotations are not allowed).

Type2 Calculates the target position relative to the current rotational coordinate’s home position and
determines the direction (multiple rotations are allowed).
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(5) Abort (ABORT)

An operation abort command, ABORT, stops any operation other than a jog move. It functions irrespectively of
the operation mode.

The operation abort command is issued as the status 1.

Unlike MODE_STOP, the operating action stop command, the motor immediately decelerates and stops and
ends the operation even during an operation involving movement. In case the M function is being executed, the
execution is aborted and the operation is stopped.

< > 0 or more

Status

Status 1
Status 0

MODE_EXE

(6) Error reset (ERR_RESET)

The error reset command, ERR_RESET, cancels an error status in the driver. It functions irrespectively of the
operation mode. It can only be executed while in the idle status.

The error reset command is issued as the status 1.

Depending on the error content, there are errors that cannot be canceled or errors that cause identical errors
immediately after canceling. Avoid creating a program that maintains ERR_RESET and waits until ERR, the
error status output, is canceled.

< ~; 50 ms or more
ERR_RESET ~ OauUS ;—,—|—
Status
(7) Interlock and velocity override selection (INTERLOCK OVERRIDE_SEL)
Both the interlock command INTERLOCK and the velocity override selection OVERRIDE SEL select a
velocity override value of the driver. They function irrespectively of the operation mode.

The relationship between the INTERLOCK and OVERRIDE_SEL status and the velocity override value can be
seen in the table below.

Interlock Velocity override selection Selected velocity override value
INTERLOCK OVERRIDE_SEL Y
Status 0 Status 0 #16 Velocity override percentage 1
Status 1 #17 Velocity override percentage 2
Status 1 Status 0 0
Status 1

[Related parameters]

#16  Velocity override percentage 1
#17  Velocity override percentage 2
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(8) Program auto-rewind (PRG_REWIND)

The program auto-rewind PRG_REWIND is a signal that specifies whether or not to repeat the program from the
top block when the execution of the last block of the program is completed in program operation. If the program
is repeated, it also monitors the signal status each time execution of the last block is completed and judges
whether or not to repeat again. It functions irrespectively of the operation mode.

The program is repeated if the status of the signal is 1.

(9) Integral position control operation inhibition (POS_INH)

The integral position control operation inhibition POS_INH is a signal that prohibits the integral operation at the
position control part. It can be issued via the PLC interface when the setting of the operation mode has given the
main operation authority to the PLC interface.

Integral operation is inhibited in the status 1 and allowed in the status 0.

(10) Function (M_ANS, M_EN, O_CODE [7..0])

The M function operates under the PLC interface when the #7102 Enabling the selection of RS232C for the
M function interface parameter is set in such a way that the M function communicates with the host device via
the PLC interface. See Section 5.7, “M Function” for details about the M function.

The notification from the driver takes place through the use of M_EN and O_CODE [7..0]. In O_CODE [7..0],
the M function is expressed by a two-digit BCD code. It notifies that an M code is issued by setting M_EN to the
status 1. The host device connected via the PLC interface, upon detecting the notification of the M code from the
driver, performs the necessary processing on its own side, then responds to the driver by setting M_ ANS to the
status 1. The driver sets M_EN to 0 when receiving this response. Hereafter, the driver detects when M_ ANS is
set to the status 0 and completes the rest of the M function interface.

O_CODE [7..0] is a shared property of the M function and error code request function; when the error code
request function is being executed, the M function is in the wait status.

M function
M_ANS Status 1 complete
Status O
O_CODE [7..0] Not determined Not determined
M_EN Status 1 J
Status 0—— -
< 5ms or more

5 ms or more
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(11) Jog move command (JOG_UP and JOG_DN)

A jog move command via the PLC interface functions in the idle status when the #2717 Jog move operation:
RS232C selection parameter is set so that operations are performed via the PLC interface.

A jog move is executed by JOG_UP and JOG_DN as explained in the table below.

In the idle status, a jog move is executed according to the command as it is. If a start command is issued during
the jog move, the jog move is immediately decelerated and stopped, after which the operation is started. After
that, when the operation ends, the jog move is performed according to the jog move command after stopping.

209 Sgecig[r\jnand Jog Sgéiggand Jog move command
Status 0 Status 0 Stop command
Status 1 (+) direction move command
Status 1 Status 0 (-) direction move command
Status 1 Stop command
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6.2.4 Operation 2
This section explains operations unique to the contact I/O interface.
(1) Error code request function (ERRCODE_REQ, ERRCODE_OUT, O_CODE [7..0])

The error code request function operates irrespectively of the operation mode.

The error code request function starts when the host device connected to the PLC interface sets
ERRCODE_REQ to the status 1. The driver notifies about the presence of the error code using ERRCODE_OUT
and O_CODE [7..0]. In O_CODE [7..0], an error code is expressed as a two-digit BCD code. It notifies that an
error code is issued by setting ERRCODE_OUT to the status 1. If no error has occurred, the error code is output
as 0. The host device sets ERRCODE_REQ to the status 0 upon detecting the notification of an error code from
the driver. The driver detects that ERRCODE_REQ is set to the status 0, sets ERRCODE_OUT to the status 0,
and completes the rest of the error code request function.

O _CODE [7..0] is a shared property of the M function and the error code request function; when the M function
is being executed, the error code request function is in the wait status.

1 (=
ERRCODE REQ  1AtuS B |
Status ;
Not Not
O_CODE[7.0] determined §< >§etermined

Status 1 (el
ERRCODE_OUT N
Status 0 T ‘\L;i

> 5 ms or more < 5 ms or more
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DrvMIl PC Utility

7.1

7.11

7.1.2

7.1.3

Overview

The DrvMII PC Utility consists of three components that are accessed from the following menus: “operation
menu,

action menu,” and “data management menu.”

Overview of the Operation Menu

The operation menu contains the following three functions

Terminal:

This menu allows you to send and receive character strings to/from the M2 driver (hereinafter referred to as
the “driver”), monitor parameters/monitors as well as errors/alarms, and use parameter/command help.
Servo control:

This menu allows you to adjust the servo parameters of the motor through auto-tuning and manual tuning. It
also allows you to adjust various compensation filters.

Oscilloscope:

Thisfunction displays graphs of time-series of parameter/monitor values.

Overview of the Action Menu

In the action menu, you can set and display parameters, display monitors, and start or stop actions related to the
operations listed below.

“Homing move,
reference operation,” and “jog move.”

index Type A operation,

signal search move, index Type B operation,” “table

Overview of the Data Management Menu

The data management menu contains the following seven functions:

Parameter:

Thisfunction allows you to save all the parametersto files and register them from files. It also allows you to
edit the machine setting parameters.

Program:

Thisfunction allows you to edit, register, and save the programs necessary for “program operation.” In
addition, you can start or stop a program and monitor the program block currently being executed.

Index compensation:

Thisfunction allows you to edit, register, and save data necessary for “index Type A operation” and “index
Type B operation.”

Point set:

Thisfunction allows you to edit, register, and save data necessary for “table reference operation.”

Parts:

Thisfunction allows you to edit (universal cam), register, and save parts necessary for cam profile moves.
I/O set:

Thisfunction allows you to set the logical setting of 1/0 points.

Absolute precision compensation:

Thisfunction allows you to edit, register, and save absolute precision compensation data.

(Thissetting isvalid if the absolute precision option is set to“yes,” with which the absol ute precision of the
motor is compensated for the entire circumference.)



7.2 Installation

7.2.1 Installation under Windows 95/98/98SE/Me/NT4.0/2000

The DrvMII utility (hereinafter referred to as the “PC utility”) runs on Windows 95, 98, 98SE, Me, NT4.0 and
2000. It can beinstalled via*“ Add/Remove Programs” under the “ Control Panel” in Windows. If an older version
of the PC utility is present, deleteit first and then install the new version.

Display the “Properties of Adding/Removing Programs” dialog box and click “Set Up (1).” Then proceed
according to the instructions displayed on the screen. The PC utility setup program starts up.

Proceed with the setup according to the instructions on the screen. A dialog box for determining the directory in
which to install the PC utility appears (see Figure 7.1).

Choose Destination Location |

Setup will ingtall DirvbdlL_E in the following directon,
T o ingtall to thiz directony, click Mest.

To inztall to a different directary, click Browse and zelect another
directarny.

You can chooze not ta install DrvkIL_E by clicking Cancel to exit
Setup.

— Destination Directon

C:APragram FilezhyPCADredlL_E

< Back et » Cancel

Figure 7.1 “Choose Destination Location” dialog box

Click “Browse” to display the “ Select Directory” dialog box and select the desired drive and directory. Click
“Next” to display “ Select Program Folder” (see Figure 7.2).
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Select Program Folder |

Setup will add pragram iconz to the Program Faolder lizted below.
You may tepe a new folder name, or select one fram the existing
Folderz list. Click Mest to continue.

PBrogram Faolders:

[ =X

CIF Device Driver
FL&SH

Hosgthd sintenance
Internet Explarer
Online Services
Startlp

SyCon System Configuratar

< Back I Hext » I Cancel

Figure 7.2 “Select Program Folder” dialog box

Select aprogram folder and click “Next.” The installation begins. Follow the instructions on the screen and
change disks. When the setup is compl eted, the “ Setup Complete” dialog box appear (see Figure 7.3).

Setup Complete |

Setup has finished copying files to your computer,
Setup will now launch the program. Select pour option below,

™ ez, Launch the prograrm file

Click Finizh to complete Setup.

< Bachk I Finizh I

Figure 7.3 “Setup Complete” dialog box

To start the program, select “ Launch program file” and click “Finish.” If you do not want to start the program,
just click “Finish.” If you are prompted to restart the computer, simply follow the message and restart it.
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71.2.2

Starting the PC Utility

In order to start the PC utility under Windows, click the “ Start” button, “Program,” “ Specified program folder,”
and then“YOKOGAWA_E’ The“Opening” dialog box (see Figure 7.4) is displayed for several seconds, and the
PC utility starts up. (By default, the specified program folder is* YOKOGAWA_E’)

Version of the PC utility

DrvMIl ¥ersion Infonation I

Dy MII Yersion 1,00

Copyright £C) 2000
Yokogawa Precision Corp,

Figure 7.4 “Opening” dialog box
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7.3 Preparation
Connect the serial port of the PC with the serial port of the driver with a dedicated cable.
(Do not use commercial off-the-shelf cables. Thereis aterminal for which 5V is output from the driver for
connecting with the teaching box.)

7.3.1 Selecting a Communication Port

When you start the PC utility, the “ComPortSelect” dialog box appearsin the left side of the screen (see Figure
7.5). Change the setting according to the communication port of the connected PC.

ComPort5elect |

" ComPort2
" ComPortd
i~ ComPortd
" ComPorts
" ComPorté
" ComPort?

" ComPortd

Figure 7.5 ‘ComPortSelect”

Note: Settings made in the “ComPortSelect” dialog box are stored in a file. It is not necessary to make settings
from the next time you start the PC utility. Change the setting as necessary.

7.3.2 Selecting Channels
When you start the PC utility, the “Communication mode” dialog box appearsin the upper |eft corner of the
screen (see Figure 7.6). If you are using one driver, select asingle channel, and if you are using multiple drivers,

select multi-channel addresses. (See Chapter 5 for how to make setting on the driver side.)

Cornriunication mode |

=Multi-channel &dd —

B o
G SC S

i3 ig e

Figure 7.6 “‘Communication mode”

Note: The settings made in the “Communication mode” dialog box are not stored. When the PC utility is started
up, a single channel is always set.



7.3.3 Displaying Communication Strings

When you start the PC utility, the “Communication string” dialog box appears in the upper right corner of the

screen. (See Figure 7.7.) Any strings that the PC utility sendsto the driver aswell as any strings received from
the driver are displayed regardless of the menu.

Comnurication st MU

- [String sent]
- "prizE / ~ [String received]
=-RD:2

== &0 -
- R00
@4

<- R00
== @a0
<- RO0

Figure 7.7 “Communication string”
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7.3.4

Main Menu

When you start the PC utility, the “MainMenu” dialog box appears (see Figure 7.8). See the following chapters

for how to start the actual operation.

4 MainMenu
—Cperation — Datakrl
Terminal{T) Paramater(f1)
Servo Cnklis) Frograniiz)

Dscilloscopelid)

Inde:x ComprlM)

—action

DrivelDn)

Exxit(x)

Point Set(F

FartsiC)

IjO Seb(I)

Figure 7.8

“‘MainMenu” dialog box



7.4 Operation Menu

741 Terminal

Using this menu, you can send and receive character strings to/from the driver, monitor parameters/monitors as
well as errorg/alarms, and use parameter/command help.

Click “Terminal (T)” under “MainMenu” to display the “ Termina” dialog box (see Figure 7.9).

Input text field

Terminal mode

Il y ¢ —Monitor -
£+ Hide( D)
HlE il
R1D VelOwerrida1:10000 " ParamMon(M)
#201 ) TI0 ManitoxT)
E1D EnghshDusplay:]
@4 ™ Ais signal(4)
Fao {~ Emorilam(s)
—List
+ Hide(L)
{~ Param help(H)j
™ Command help(iC)

/I\ Prav Resend([)

\l, Hext Re-edit(P)

_ll _F'l‘ Exat()

Display text area

Figure 7.9 “Terminal” dialog box

[Sending/receiving character strings]

1) Enter acharacter string in the input text field and press the Enter (Return) key. The character string issent to
the driver and, at the same time, displayed in the display text area.

2) When a character string isreceived from the driver, it isdisplayed in the display text area.

3) If you click “Resend,” the character string transmitted last time is sent again.

4) If you click “Re-edit,” the character string transmitted last timeis displayed in the input text field.

5) Itispossibleto display amaximum of ten transmitted character stringsin the order of transmission in the
input text field by pressing the- arrow key on the PC keyboard. By pressing the  arrow key, the character
strings displayed by pressing the - arrow key can be displayed in the reverse order.
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(1) Parameter/monitor

Inthe“Termina” menu, click “Parameter/Monitor (M) ” under “Monitor” to display the “ Parameter/Monitor”
dialog box (see Figure 7.10).

If the number of a parameter/monitor you want to monitor is entered in the parameter/monitor number text field,
the contents and values of the corresponding parameters are displayed. Up tofive parameters/monitors can be
monitored, and they can be switched on and off by clicking their respective switch check boxes (the update cycle
of the parameter/monitor values can be shortened by decreasing the number of parametersto be monitored).

Parameter/monitor number text field

—~ ModeExec
p#|301 3: BxisExac
F#|3|:|2 3: Etrar

—
)
i
v #Iﬂ Alarm I—IZI
v #Iﬂ DriveReady ‘_K
pad
\ Parameter/monitor

Contents of value
parameter/monitor

Figure 7.10 “Parameter Monitor” dialog box
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1/O monitor

Inthe“Terminal” menu, click “I/O Monitor (I}’ under “Monitor” to display the “1/0O Monitor” dialog box (see

Figure 7.11).

Viathe“1/O monitor” dialog box, it is possible to monitor the on/off status of DI and DO points. The number of
DI/DO points that can be monitored at the same time is set to 32/32. If you are using an interface where the
number of DI/DO pointsis greater than 32/32, the ones you wish to monitor should be chosen from among the

available options.

If the driver is started up in the DI emulation status, the DI points can be turned on/off directly using the buttons
in the lower part of the dialog box. (Even if the displayed DI/DO points are changed by choosing from among
the available options, the status of the DI point, once set, is maintained.)

DI status
Red: on\

Black: off
Gray: nonexistent

1/0 point

DO status

76543210

000009 |
000000 ® -
(A 11111 L U
20000009

Red: on
Black: off
Gray: nonexistent

I/O point

Figure 7.11

76543210

(A 11111 L 3
2000000 ® -
DOOCeee®1s
DOOCOC0 00024

REL: O,

ELEEELEE
EEEEFEEDR
P I O T
0 10 00

Seleck

!EIEIEI-EISl

Selectio

/

0o0-031

/0 bonitor
ﬂl

n / Select DI/DO points to display

/ Buttons for DI emulation

“I/O Monitor” dialog box
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(3) Axis signal status display

Inthe“Termina” menu, click “Axis signal status (A)” under “Monitor” to display the “Axissignal status
dialog box (see Figure 7.12).

Viathe“Axissignal status” dialog box, it is possible to monitor the axis status, etc. of the driver.

) Driver-ready Sty Tt
()i Servn resdy R eference rark Green: on
) Red: off
(ohDiver ovetload (O Ery e diseary Gray:  nonexistent signal
0 tProximity detecked (R disaanry
@ :over bravel () dir Ul op i
& :Cver travel (-) dir Chpef 7o
Figure 7.12 “Axis signal status” dialog box

(4) Error or alarm monitor

Inthe“Terminal,” click “Error or Alarm (S)’ under “Monitor” to display the “Error or Alarni’ dialog box (see
figure 7.13).

When an error occurs, this dialog box displays“error message” and shows the error history in the display text
area. When an alarm occurs, it displays*“alarm message” and shows the alarm history in the display text area. In
the display text area, the error history is displayed first, and amaximum of 16 errors/alarmsis displayed.

Error message Alarm message
L]
ERR15.1 EncoderErrar ;I )
ERR15.2 EncoderError - Display text area

f o

Figure 7.13 “Error or Alarm” dialog box
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(5) Parameter/monitor help

Inthe“Termina” menu, click “Parameter/Monitor help (H)” under “List’ to display the “ Parameter/Monitor
help” dialog box (see Figure 7.14).

The Parameter/Monitor help can display the contents of a maximum of ten parameters/monitors. If you click
“Prev (P),” parameters/monitors with smaller numbers than the currently displayed parameters/monitors are
displayed. If you click “Next (N),” parameters/monitors with larger numbers than the currently displayed
parameters/monitors are displayed.

Parameter/tMonitor help

1:+HOT_ErrarEnable
2:-HOT_ErrorEnable
HCamMovesel
diaccProfeel
SiDecProfes|
fiCamProfesl
7:TaccTrapezoid

&: TdecTrapezoid
2:FeedWelocity

10: Jogielocity

FreswiE) |

Figure 7.14 “Parameter/Monitor help” dialog box

HEHHHHEHHEHH

(6) Command help

Inthe“Termina” menu, click “Command Help (C)” under “ List” to display the “Command Help” dialog box
(see Figure 7.15).

The Command Help can display the contents of a maximum of ten commands. If you click “Prev (P),”
commands with smaller numbers than the currently displayed commands are displayed. If you click “Next (N),
commands with larger numbers than the currently displayed commands are displayed.

Command Help
@l ABORT
oz STop

@3:0 3TART TEST MODE
@3:1 START AUTO TUNING
@33 START ORG RETURM
@34 START PROGRAM
@35 3TART SIGMAL SEARCH
@37 START MDI

@35 START INDE= &

@39 START INDE= B

Hrewid |

Figure 7.15 “Command Help” dialog box
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7.4.2

(1)

)

Servo Tuning

This menu allows you to adjust the servo parameters of the motor through auto-tuning and manual tuning in
addition to adjust various compensation filters

Click “Servo Cntl (S)” on“MainMenu” to display the “ Servo Tuning” dialog box.

Servo Tuning x| |
2
Auto Tuning Stark(a) | TestMode(T)
o ARty Filter(F)
Inertia Sek Seryvo Rigidity —
| 0 *0.001kKgm 2 _l_'3

*0.001Kg U

Wel Gain Pos Gain Pos i3ain
l 50 He | 12 He I 704652

PosFeedFoward VelFeedFoward  AccFeedFoward  TorgLimit

| 90 % | 100 % I 0 % 10000 %7 019,

Figure 7.16 “Servo Tuning” dialog box
Auto-tuning

1) Change the main operation mode to the RS232C main operation mode (see Chapter 5).

2) Set the motor to Servo ON (the operations until this point must be made before opening the “ Servo Tuning”

dialog box.)

3) Click “Auto Tuning (A)” to start the auto-tuning.

Note: The motor performs reciprocating movements in order to estimate the inertia and weight of the load (the
operation width of the reciprocating movement can be changed in parameter <#32>). Please make sure
that there are no interfering objects within the range of the operation width.

4) After performing reciprocating movement for several times, the estimation of the inertiaand weight is

completed and reflected in the parameter for inertia/weight.

* By changing the servo stiffness setting parameter, three parameters— the velocity control bandwidth, position

control bandwidth, and position control integral limiter — are changed and thus the servo stiffness changes.

Manual tuning

1) Change the main operation mode to the RS232C main operation mode (see Chapter 5).

2)  Setthe motor to Servo ON (the operations until this point must be made before opening the “ Servo Tuning”

dialog box.)

3) Click “Test Mode (T)” to enter the test mode.

Note: The motor performs small width reciprocating movements (the operation width of the reciprocating
movement can be changed in parameter <#32>). Please make sure that there are no interfering objects in
the range of the operation width.

4) Inthetest mode, the driver monitors the waveform of the motor position by oscilloscope, etc., and

manipul ates three parameters— the vel ocity control bandwidth, position control bandwidth, and position
control integral limiter — to tune the servo (see Chapter 5 for more details).
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[Other parameters]
*  The three parameters— position feed forward, velocity feed forward, and acceleration feed forward — have no
relation with servo stiffness. They are parameters for adjusting the settling time decrease.
*  Thetorque limiter parameter should be changed when limiting the motor torque.

(3) Filter setting

Click “Filter (F)” under “Servo Tuning” to display the “Filter” dialog box (see Figure 7.17).
Thefilter setting is divided into two sections, afirst order delay filter setting and a notch filter setting.

1) Tosetthefirst order delay filter: Select one from None, 20/80, 30/120, and 40/160.
2) To set the notch filter: Manipulate the frequency setting scroll bar and set.

Clicking the arrows at either end: The frequency changesin steps of one.
Clicking between the slider bar and an arrow:  The frequency changesin steps of ten.
Dragging the slider bar: The frequency is set to the value at the position to which

the slider bar is moved.
*  Refer to Chapter 5 for how to use thefilters.

[ x|

Slider bar
—First lag Filker{Hz) = — Motch Filker{Hz)
&~ pone | —| | 1 | 1500 W 4
™ 2080
: 4 »
20l 50 1500
" 40i160 1L . .
2 requency setting
| Sy /> scroll bar
4 < ol
50 1500

Figure 7.17 “Filter” dialog box
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7.4.3 Oscilloscope

The oscilloscope displays time-series of parameter/monitor values.

Click “Oscilloscope (O)” under “MainMenu” to display the “ Oscilloscope” dialog box.

Note: The parameter/monitor information is obtained automatically from the driver when the PC utility is started.
Please wait for a while until it can be used. (This operation is required only once for the initial use.)

CH1  #363:emd 0
WCH2  #3esvh 0
CH3  [#322:Perr[pulse] 0
CH4  #328:00in0 0

| CH1 | CH2 | CH3 | CH4

[ more | 20000 f j| 20000

FOSITION

=] o0 = o =l

!SOURCE |#353:Vc I#ﬂﬁs:‘i’fb |#322:Perr[pulse] |#328:com
—DiataSave — — Dataload - L ]
msac/NIV -
Condition | Loghtart | Acqu:isitinrlStartl Terminal
Auta | Graph | Graph | Loghtop | Acqusitiondtop | Exit |
N\

12) Vertical axis range/
selection

\ 12) Display position

selection

\ Simplified terminal

Figure 7.18 “Oscilloscope” dialog box



[How to use the oscilloscope]

(1)

3) Trigger mode
\—Trigger il
Mode —— [~ Edge I LI |CH1 3

4) Trigger edge —

Click “Log Start” on the “Oscilloscope” dialog box to display the “ SetCondition/EL ogStart” dialog box
(see Figure 7.19).

SetConditionlELog5 tart E3
/ 2) Source selection choice box
—Source 1
jcHt |#1 i+HOT_ErrorEnable A/_VJ
fHz  |#2:-HOT_ErrorEnable =l
kH3 |#3:CamMcﬁ-’eSeI j
kH“' |#4:F\CEPerEB| j 5) Trigger source

6) Trigger level

7) Trigger position

r " Fall nsﬂ:mr 8) Time

\\\\

Tf‘ Free &+ Rise [evel I A
Single

=Time ———————

| I El i 9) Set/Start
Cancel |

Figure 7.19 “SetCondition/ELogStart” dialog box

(2
©)

(4)
(5)
(6)
()
(8)
(9)

Click the ™ to select the parameters/monitors you want to display in the “ source selection choice box.”
(CH1to CH4)

Select atrigger mode.

Free: Obtains dataimmediately without using the trigger.

Single: Obtains data when the trigger conditions are met.

Select atrigger edge. (Valid when the trigger modeis Single.)

Click the™ to select atrigger source. (Valid when the trigger mode is Single.)

Enter atrigger level. (Valid when the trigger mode is Single.)

Click the™ to select atrigger position. (Valid when the trigger mode is Single.)

Click the™ to select atime (horizontal axis). (The unit is msec.)

Click “Set/Start” to return to the “ Oscilloscope” dialog box and wait for the completion of data acquisition.

(10) When the datais obtained, “Start Acquisition” becomes active.
(11) Click “start Acquisition” to extract datafrom the driver and display it in the “ Oscilloscope” dialog box.

Note:

If the set trigger conditions are not satisfied and “Start Acquisition” does not become active, click “Log
Stop” and set the trigger conditions again.
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(12) The displayed waveform can be reshaped using “Display position selection” and “Vertical axis range selection” in the
"Oscilloscope" dialog box.

When "Auto" is clicked at thistime, the "Display position selection” vaue is changed to "5," and the "Vertical axis
range selection” value is changed automatically to a value that enables to display the entire waveform as much as
possible without cutting any part of the waveform.

(13) When "Condition and display" under "Data save" is clicked, the status set in the " SetCondition/EL ogStart" dialog box
aswell asthe values set by "Display position selection™ and "Vertical axis range selection” can be saved by assigning a
file name.

In addition, when "Graph" under "Data save" is clicked, the waveform currently being displayed, the status set in the
"SetCondition/EL ogStart" dialog box, and the values set by "Display position selection" and "Vertical axis range
selection” can be saved by assigning a file name.

*  The status sd in the " SetCondition/EL ogStart" dialog box as well as the values set by "Display position selection” and
"Vertical axis range selection" are automatically saved in the "oscscope.cnd” file when the "Oscilloscope" dialog box is
closed.

(14) When "Condition and display" under "Dataload" is clicked, the setting status of the " SetCondition/EL ogStart" dialog
box aswell asthe values set by "Display position selection” and "Vertical axis range selection" are loaded from files,
and then displayed. The waveform is cleared at thistime and all values are set to 0.
In addition, when "Graph" under "Data save" is clicked, the waveform data, the setting status in the

"SetCondition/EL ogStart” dialog box, and the values set by "Display position selection" and "Vertical axis range
selection” are loaded from files, and then a waveform is displayed.

Note: If the trigger condition that has been set cannot be established and "Start acquisition" cannot be activated,
click "Log stop"and set a new trigger condition again.

*  Thesimplified terminal function is provided in the "Oscilloscope” dialog box. Use this function in order to change
parameter values or to start an operation.
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7.5 Action Menu

In the operation menu, you can set and display parameters, display monitors, and start or stop actions related to
the operations listed below.

“Homing move,” “signal search move,” “index Type A operation,” “index Type B operation,” “table
reference operation,” and “jog move.”

Click “Drive (D)” under “MainMenu” to display the “DriveMenu” dialog box (see Figure 7.20).

DriveMenu E2 |

Harming(iC) IndexTvpedid)
signalSearchs) IndexTvpeB(E)
Jogi 2y ReferenceTableiR)

Figure 7.20 “DriveMenu” dialog box
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7.5.1 Homing

Click "Homing (O)” in the* DriveMenu” dialog box to display the “Homing” dialog box (see Figure 7.21). If the
connection with the driver is established, the current values of the related parameters are read and can be edited.

Stark(Dn | Abork(a) Terminal(T) |
ErrResek(R)
—HomingFlagPosition
Measured Yalue I 0 Pulse
it | Base ~ | 2114 Pulse
Parameter number

cell
Set(s) | Setting¥alue | 1

#1  [+HOT _ErrorEnable al é)hange d value text
#2 -HOT_ErrorEnable 7 o__ field

#4 AccProfies]

#5  |DecProfeel 0 \\ 1)

#7 TaccTrapezoid 1000 Parameter content
#8  [TdecTrapezoid 1000 ~gl_ cell

#11 |ORG-OT Searchvel 72000 \

#12 |ORG-ORG_Searchvel 72000 - Parameter value cell

Exib{) |

Figure 7.21 “Homing” dialog box
(1) Editing parameters

1) Click the parameter content cell of the parameter to be changed. The current value is displayed in the
changed value text field.

2) Enter avalueinthe changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed valuesin the driver. If thereisan
error in the set value, awarning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Operation

Operation of the motor is possible when the main operation mode is set to the RS232C main operation mode (see
Chapter 5). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start (D).”
® The measured value of the homing is displayed after the homing operation is finished.

[Abort]
1) Click “Abort (A).”
® The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”
® Errorsthat can be recovered are canceled.

[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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7.5.2 Signal Search Move
Click “SignalSearch (S)’ in the “DriveMenu” dialog box to display the “ Signal Search” dialog box (see Figure

7.22). If the connection with the driver is established, the current values of the related parameters are read and
can be edited.

Signal Search

Skark(D) | Abort(A) Terminal(T) |

ErrReset{R)

Parameter number =
cell \ Set(S) Settingyalus I ‘ﬂ\

#1 +HOT_ErrorEnable = T %)er}gnged value text
#2 -HOT _FErrorEnable o_|

#4 AccProfesl - 0

#5 DiecProfes| 0

#7 TaccTrapezoid 100 a4

#a TdecTrapezoid 1000 \ Parameter content
#3  |Feedvelocity 72000 cell

#16  |veldverridel 10000 = \
Parameter value cell
Exik() |

Figure 7.22 “Signal Search” dialog box

(1) Editing parameters

1) Click the parameter value cell of the parameter to be changed. The current value is displayed in the changed
valuetext field.

2) Enter avaluein the changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed valuesin the driver. If thereisan
error in the set value, awarning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Operation

Operation of the motor is possible when the main operation mode is set to the RS232C main operation mode (see
Chapter 5). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start (D).”

[Abort]
1) Click “Abort (A).”
® The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”

® Errorsthat can be recovered are canceled.
[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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7.5.3 Index Type A Operation

Click “IndexTypeA (A)” in the “DriveMenu” dialog box to display the “Index TypeA” dialog box (see Figure
7.23). If the connection with the driver is established, the current values of the related parameters are read and
can be edited.

Index Typeh |

Start-up option Start(D) | Abork(a) | TetminaliT}

number choice box
Cptionl I u _:1 ErtResetiR]

StartCptionz - j p isable/
StartOption3 | o E ¥ Disable

Sek(a) .
Parameter number | Setting¥alue
cell

\ #1  |+HOT_ErrarEnable

¥2_ |HOT_ErrorEnable

#3 AlcamMovesel ]
#4 AccProfesl

#5 DecProfec!

#6 CarmPriofes]

#7 TaccTrapezoid ]
#3 TdecTrapezoid 100 q

Exit() |

Figure 7.23 “Index TypeA” dialog box

Start-up option disable
|_—" check box

——_ Changed value text
field

f

| Parameter content

cell

mDZ—nD

]

\ Parameter value cell

(1) Editing parameters

1) Click the parameter value cell of the parameter to be changed. The current value is displayed in the changed
value text field.

2) Enter avaluein the changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed valuesin the driver. If thereis an
error in the set value, awarning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Editing start-up options

1) Select the number in the start-up option number choice box for the start-up option to be changed. However, it
isnot possible to edit when the start-up option disable check box is set to disabled.

2) If start-up options are not necessary, the start-up option disable check box should be clicked to disable the
start-up option number choice box. In this case, the disabled start-up options will not be set.

(3) Operation

Operation of the motor is possible when the main operation mode is set to the RS232C main operation mode (see
Chapter 5). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start (D).”

[Abort]
1) Click “Abort (A).”
® The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”
® Errorsthat can be recovered are canceled.

[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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7.5.4 Index Type B Operation

Click “IndexTypeB (B)” in the “DriveMenu” dialog box to display the “Index TypeB” dialog box (see Figure
7.24). If the connection with the driver is established, the current values of the related parameters are read and
can be edited.

IndexT ypeB |

Stark(D) | Aborkla) | Terminal(T)

. |
SkartCptionl | D.'_I ErrReset(R)
Dﬂ ¥ Disable

StartOption3 | 0= ¥ Disable

Parameter number i
cell Seti3) SefttingValue I ‘k
——_ Changed value text

EZ‘ +HOT _ErrorEnabile = field
# -HOT_ErrorEnable I

#3  |CamMovesel N

#4 &ccProfes|

#5 DecProfesl

#6 CamProfeel

#7 TaccTrapezoid

#8 TdecTrapezoid 1000) = \\
Parameter value cell

Exit{) |

Figure 7.24 “Index TypeB” dialog box

Start-up option
number choice box

Start-up option disable
|_—" check box

SkartOptionz

|~ Parameter content

cell

/écnn:nZn—nD

(1) Editing parameters

1) Click the parameter value cell of the parameter to be changed. The current value is displayed in the changed
value text field.

2) Enter avaluein the changed valuetext field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed valuesin the driver. If thereisan
error in the set value, awarning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Editing start-up options

1) Select the number in the start-up option number choice box for the start-up option to be changed. However, it
isnot possible to edit when the start-up option disable check box is set to disabled.

2) If start-up options are not necessary, the start-up option disable check box should be clicked to disable the
start-up option number choice box. In this case, the disabled start-up options will not be set.

(3) Operation

Operation of the motor is possible when the main operation mode is set to the RS232C main operation mode (see
Chapter 5). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start (D).”

[Abort]
1) Click “Abort (A).”
® The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”
® Errorsthat can be recovered are canceled.

[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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755 Table Reference Operation

Click “ReferenceTable (R)” in the “DriveMenu” dialog box to display the “ Reference Compensation Table
dialog box (see Figure 7.25). If the connection with the driver is established, the current values of the related
parameters are read and can be edited.

Heference Compenszation Table |

Abork{a) | Terminal{T}

EartOptionl D_'J ErrResetiR)
£ Start-up option disable
StartOptionz D_'_l ¥ Disable |_— check box

StarkOption3 Uﬂ PM

Parameter number Set(2) | SEttinGI"HUEI ‘ﬂ\

cell
Changed value text
\#1 +HOT_ErrorEnable A field ’

& -HOT_ErrorEnable

#3 Camtovesel -
#4 AccProfesl

#5 DecProfeel

StarkiDn

Start-up option
number choice box

U\DZHD

#6 P T~ E;ll'ameter content
#7 TaccTrapezoid 1000
#B8 TdecTrapezoid ~L000| =
Exit() | Parameter value cell
Figure 7.25 “‘Reference Compensation Table” dialog box

(1) Editing parameters

1) Click the parameter value cell of the parameter to be changed. The current value is displayed in the changed
valuetext field.

2) Enter avaluein the changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed valuesin the driver. If thereisan
error in the set value, awarning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Editing start-up options

1) Select the number in the start-up option number choice box for the start-up option to be changed. However, it
isnot possibleto edit when the start-up option disable check box is set to disabled.

2) If start-up options are not necessary, the start-up option disable check box should be clicked to disable the
start-up option number choice box. In this case, the disabled start-up options will not be set.

(3) Operation

Operation of the motor is possible when the main operation mode is set to the RS232C main operation mode (see
Chapter 5). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start (D).”

[Abort]
1) Click “Abort (A).”
® The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”
® Errorsthat can be recovered are canceled.

[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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75.6 Jog Move

Click “Jog (J)” in the “DriveMenu” dialog box to display the “JogMove” dialog box (see Figure 7.26). If the
connection with the driver is established, the current values of the related parameters are read and can be edited.

JogMove I
Skark + () Stop(3) Terminal(T) |
Skart - (M) ErrResek(R)

Sek(S ; i
Parameter number (2 Settingvalue I ‘ﬂ\

cell \#4 T T g:lznged value text
i; DiecProfes a
# TaccTrapezoid - 1000
#5 TdecTrapezoid 1000
#10  |Jogvelocity 72000
#16  [veloverridel 10 e \ Parameter content
~ cell

Exit() | \ Parameter value cell

Figure 7.26 “‘JogMove” dialog box
(1) Editing parameters

1) Click the parameter value cell of the parameter to be changed. The current value is displayed in the changed
valuetext field.

2) Enter avalueinthe changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed valuesin the driver. If thereis an
error in the set value, awarning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Operation

The following operation can be performed when jog move is selected via the RS232C interface (see Chapter 5).
(When the main operation mode is set to the PLC main operation mode, some buttons are disabled.)

[Jog move in positive direction]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start + (P).”

[Jog move in negative direction]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start — (M).”

[Jog stop]
1) Click “Stop (S).”

[Error Reset]
1) Click “ErrReset (R).”

® Recoverable errorsare canceled.
[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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7.6 Data Management Menus

7.6.1 Parameter Manager

Thismenu allows you to save all the parameters to files and register them from files in addition to edit the
machine setting parameters.

Click “Parameter (M)” under “MainMenu” to display the “Parameter Manager” dialog box (see Figure 7.27).

Parameter Manager |
[ |

LiploadiLy

DovenloadiDn)

Wiew Filedy)

Reset ComiR)

Exit{x)

Figure 7.27 “Parameter Manager” dialog box
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(1) Editing machine parameters

Click “Machine Parameter Edit (M)” in the “Parameter Manager” dialog box to display the
“MachineParameterEdit” dialog box (see Figure 7.28). If the connection with the driver is established, the
current values of the machine parameters are read and can be edited.

Parameter number
cell

Figure 7.28

[Editing]

Settingialue

#201

EniglishCisplay

#202

AxisCoordinatelie

#208

AxisCrndlinit

#2089

Cralevaluel Axislinit)

#210

Scalevaluel fxisPls)

#212

LinearCoodinate

#213

PHEES

#215

IFE_ScanHighSpeed

#216

Serial_PWR_Servodn

17

Jog_com_select

#2185

CrverloadErrorEn

#2159

LIsefhFilter

e

18

2621440
2621440
FED£§\
]
il
1
1
0=

I~

Set(S)

Exitish

M achineParameterE dit |

Changed value text
field

[~ Parameter content

cell

\ Parameter value cell

“MachineParameterEdit” dialog box

1) Click the parameter value cell of the parameter to be changed. The current valueis displayed in the changed

valuetext field.

2) Enter avalueinthe changed value text field and click the Enter (Return) key or click another cell to make the

new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to start downloading to the driver. (If you click “Exit
(X),” the parameter values are not changed.)

4) When the downloading is finished, follow the message and reset the driver.
Note: If any erroneous data are s et, the parameters that could not be downloaded are displayed. In this case,
reset the driver once and set the parameters again.

Note: In the case of the machine setting parameters, the changed values cannot be updated until you reset the

driver.

(2) Uploading (from the driver to a file)

1) Click “Upload (U)” in the “ Parameter Manager” dial og box.
2) Enter the name of the file to which parameters are to be saved. Do not enter afile extension (*.prm); itis

added automatically.

3) Click “Save (S)'to start uploading. If you wish to stop the uploading, click “Cancel.”
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(3) Downloading (from a file to the driver)

1) Click “Download (D)” in the “Parameter Manager” dialog box.

2) Enter the name of thefile to be downloaded to the driver. Do not enter afile extension (*.prm); it is added
automatically.

3) Click “Open (0)" to start downloading. If you wish to stop the downloading, click “Cancel.”

4) When the downloading is finished, follow the message and reset the driver.

(4) Displaying the file contents

1) Click “View file (V) in the “ Parameter Manager” dialog box.

2) Enter the name of the file you want to display. Do not enter afile extension (*.prm); it is added automatically.

3) Click “Open (0O)” to begin displaying the file contentsin the “ Parameter file display” dialog box (see Figure
7.29).

4) If you want to print thefile, click “Print (P).”

5) Click “Exit (X)” and return to the “ Parameter Manager” dialog box.

Yiew parameter file |
[ROM_Nersion] i~
0 : R70330A _ _
Kerier : 1.40 Upload information
fppVer i 1.40 —

CpuFRom @ E454
ExtFRem : bcha
IFE H
[MotarType]

M0 —
DM1O04C1

ctd Uploaded
parameter value

Oate : 2000.04.05
Time : 0342

Engl ishDispl ay #201= 1
P sCoordinateldir #202= 1
P sCmadldnat #208=
ScaleValue Chxislinatl #209= 2621440
ScaleValue CAxisF] =) #210= 2621440
LinearCoodinate #2l2=

0
im 2 #213= 720000 ;}

Print{F) | £

Figure 7.29 “Parameter file display” dialog box
(5) Resetting the communication

If the communication with the driver finishes abnormally, click “Reset Com (R)” in the “ Parameter Manager”
dialog box to return to the normal status.
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7.6.2 Program Manager

This menu allows you to edit, register, and save the programs necessary for program operation. In addition, you
can start or stop a program and monitor the program block currently being executed.

Click “Program (G)” under “MainMenu” to display the “Program Manager” dialog box (see Figure 7.30).

Program M anager |
@

IlpLoadil)

CovwnLoadiD)

Edit(E}

Monitor (k)

Com ResekiR)

Exit ()

Figure 7.30 “Program Manager” dialog box
(1) Uploading (from the driver to a file)
Programs can be uploaded by the following two methods:
“Normal upload”:  Upload asingle program.
“Upload all”: Upload all the user programsregistered in the driver.

Click “Upload (U)” in the “Program Manager” menu to display the “ Select type” dialog box (see Figure 7.31).

Select type

1 Rormalih)

0 Allg) Cancel |

Figure 7.31 “Select type” dialog box
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[Normal upload]

1) Click “Normal (N)” in the “ Select type” dialog box.

2) The“Properties” dialog box is displayed where you can enter a program number. Enter a program number
between 0 and 89 (user programs).
(90 to 99 are system programs.)

3) Enter the name of the file in which the program isto be saved. Do not enter afile extension (*.prg); it is
added automatically.

4) Click “Save (S)' to start uploading. If you wish to stop uploading, click “Cancel.”

[Upload all]
1) Click “All (W)" in the “Select type” dialog box.
2) Enter the name of the file in which the programs are to be saved. Do not enter afile extension (*.whp); it is
added automatically.

3) Click “Save (S)'to start uploading. If you wish to stop uploading, click “Cancel.”

Note: When you use the upload all method, a batch program file is created together with each program (file
extension .prg). A program number registered in the batch program file name is attached to each program
file name.

(2) Downloading (from a file to the driver)
Programs can be downloaded by the following two methods:
“Normal download”:  Download asingle program.

“Download all” : Download all the user programs saved in the batch download file.

Click “Download (D)” in the “Program Manager” menu to display the “ Select type” dialog box (see Figure
7.32).

Select type

" Marmalih) -
) Al Cancel |

Figure 7.32 “Select type” dialog box

[Normal download]
1) Click “Normal (N)” in the “ Select type” dialog box.
2) The“Properties” dialog box is displayed where you can enter a program number. Enter a program number
between 0 and 89 (user programs). (90 to 99 are system programs.)
3) Enter the name of the file to be downloaded. Do not enter afile extension (*.prg); it is added automatically.
4) Click “Open (O)" to start downloading. If you wish to stop downloading, click “Cancel.”
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[Download all]
1) Click “All (W)"in the “Select type” dialog box.
2) Enter the name of the batch file to be downloaded. Do not enter afile extension (*.whp); it is added
automatically.
3) Click “Open (0)” to start downloading. If you wish to stop downloading, click “Cancel.”

(3) Editing programs

Viathe Program Edit menu, you can create new programs and edit programs registered in the driver and files. In
addition, edited files can be registered in the driver or saved in afile.

Click “Edit (E)” in the “Program Manager” menu to display the “Program Edit” dialog box (see Figure 7.33).

The editing screen is divided into two windows, an upper and a lower editor window, and either of them may be
used for editing. It is effective to use the upper editor window for editing work and load an existing program into
the lower editor window to cut and paste only the necessary parts. (Cut and paste can be performed through the
basic Windows operations.)

Sel ect the text with the mouse and then cut (Ctrl + X), copy (Ctrl + C), and paste (Ctrl + V).

Editor window

Program Edit

Com ResetiR)

Prink{E)

Prog IndexiL)

x: Prog Deletel(E)
« S0 P

Upload(L)

]

DiownLoad(D)

Cpeniioy

Savelh)

F

Figure 7.33 “Program Edit” dialog box
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[Creating a new program]

D

Write a program on the upper or lower editor window following the program syntax (see Chapter 5).

[Editing a program registered in the driver]

D
2)

3
4)

Click “Upload (U)” in the “Program Edit” dialog box.

The “Properties” dialog box is displayed. In the “ Editor window,” select the window (upper/lower) in which
to display the program and enter the program number.

Click “OK.” The program is read from the driver and displayed in the editor window.

Edit or add to the program as necessary, following the program syntax (see Chapter 5).

[Editing a program saved in a file]

1
2)

3

4)

Click “Open (O)” in the “Program Edit” dialog box.

The " Properties” dialog box is displayed. In the “ Editor window,” select the window (upper/lower) in which
to display the program and click “OK.”

Enter the program file namein“ Filename” in the“ Openfile” dialog box, then click “Open (0).” The
programis read from the file and displayed in the editor window.

Edit or add to the program as necessary, following the program syntax (see Chapter 5).

[Registering a program in the driver]

1
2)

Click “Download (D)” in the “ Program Edit” dialog box.

The “Properties” dialog box is displayed. In the “ Editor window,” select the window (upper/lower) in which
the file you want to register is displayed and enter the program number to which the programisto be
registered, then select any necessary registration options (see below) and click “OK.”

[Registration option]

3

Required for Servo ON:
At program execution, the Servo ON status of the driver is checked. If the Servo isnot in ON status, none
of the program lines are executed and an error occurs. (If you do not check this option, the programis
executed until it reaches aline that operates the motor, then if the motor is not in the Servo ON status at
this point, an error occurs.)

Required for operation coordinate settling:
At program execution, the operation coordinate settling statusis checked. If the operation coordinate
system is not settled, none of the program lines are executed and an error occurs. (If you do not check this
option, the program is executed until it reaches aline that makes the motor move incrementally, then if
the operation coordinate systemis not settled at this point, an error occurs.)

When a program error occurs, the registration stops and lines with errors are displayed in red.

[Saving a program in a file]

D
2)

3

Click “Save (A) in the “Program Edit” dialog box.

The " Properties” dialog box is displayed. In the “ Editor window,” select the window (upper/lower) in which
the file you want to save is displayed and enter the program number to which the program is to be registered,
then select any necessary registration options (see above) and click “ OK.”

Enter the program file name and click “Save (S).” Do not enter afile extension (*.prg); it is added
automatically.
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[Deleting a program]
1) Click “Prog Delete (E)' in the “Program Edit” dialog box.
2) The“Properties” dialog box is displayed. Enter the number of the program to be deleted and click “OK.”

[Index of programs]
1) Click “Prog Index (L)” in the “Program Edit” dialog box. The program numbers registered in the driver are
displayed along with the numbers of blocks used and the number of blocks remaining.

[Printing a program]
1) Click “Print (P in the “Program Edit” dialog box.
2) The“Properties” dialog box is displayed. In the “ Editor window,” select the window in which the file you
want to print isdisplayed and click “OK.”

[Resetting the communication]

1) If the communication with the driver was terminated abnormally, click “Reset Com (R)” in the “Program
Edit” dialog box to return to the normal status.
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(4) Program monitor

This menu allows you to monitor the program nunber and block number currently being executed. In addition, if
you set the main operation mode to the RS232C main operation mode (see Chapter 5), programs can be started
up.

Click “Monitor (M)” inthe “Program Manager” dialog box to display the “Program M onitor Init” dialog box (see
Figure 7.34).

Program Monitor Imt |

et Prog Mo I.ﬁ.LL "’I
Cancel |

Figure 7.34 “Program Monitor Init” dialog box

In the “Program Monitor Init” dialog box, you can select the program number whose program contents you wish
to acquire. If you select [All], the contents of all the programs registered to the driver are obtained. The contents
of programs not acquired cannot be displayed at monitoring. Click “OK” to start acquiring the contents of the
programs. Click “Cancel” to return to the “Program Manager” dialog box.

When the acquisition of the program contentsis finished, the “ Program Monitor’ dialog box is displayed and the
“Setting Option” dialog box is displayed on top of it (see Figure 7.35).

Seting Opion |

—Drive Program ———————— 1~ Mode

Program MNoiE): |9I:I 'I & Normal(y)

O Step(s)
Elack MalE): I 1
Cance |

Figure 7.35 “Setting Option” dialog box
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[Setting an option]
1) Enter the numbers of the program and block to be executed.
2) Select the operation mode (if you select step execution, the program stops after each execution of a block).
3) Click “OK” to make the setting status valid and return to the “ Program Monitor” dialog box. If you click
“Cancel,” the PC utility returnsto the * Program Monitor” dialog box without making the setting status valid
(see Figure 7.36).

Program executing display text
field

M code text field Input text field Error display text field

Program Monitor

v

Blackho:

—Monikor
Progranyhlo: a ,
1]

M Stop / [ s ey |
— Terminal I
* ' Errfalarm
| Lisk(L)
B i 2l
Skarkis) | \ ShapiEy | el mlaln e I
|
ﬂ LI O\Jtian Set{o) | Exitz) I
\ Program content \ fI_DiIs;)Iay text
display text field 1€

Figure 7.36 “‘Program Monitor” dialog box.

[Starting a program]
1) Whenyou click “Start (S),” the message “ Program being executed” is displayed in the “Monitor” box.
During the execution of aprogram, the program number and block number are displayed and, in the program
content display text field, the block that is being executed is displayed in yellow.
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[Stopping a program]
1) Click “Stop (P)' during execution of a program to finish the execution of the current block and stop the
program. If you click “Abort (A),” the program that is being executed isimmediately terminated.

[Simplified terminal]
1) Enter acharacter string in the input text field and press the Enter (Return) key to send the character string to
thedriver.
2) The character string isdisplayed in the display text field when it is received from the driver.

[M answer]
1) If serial communication is selected for the M function interface, click “M Answer (M)” to send an M answer
in response to the M code output in a program.

[Processing at error/alarm occurrence]
1) If anerror occurs, “ Error” is displayed in the error display text field. Click “Error or Alarm (L)” to display
the “Error or Alarni’ dialog box (see Figure 7.37). To reset an error status, click “ErrReset (R).”
Note: If you leave the “Error or Alarm” dialog box displayed, errors and alarms are not updated. Close the “Error
or Alarm” dialog box once and display it again. Or, click “Update (F).”

Error or Alarm

ERR15.1 EncoderError ;I

Ll_l

Figure 7.37 “Error or Alarm” dialog box
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7.6.3 Index Menu

This menu allows you to edit, register, and save data necessary for “index Type A operation (equal division
compensation)” and “index Type B operation (unequal division compensation).”

Click “Index Comp (N)” under “MainMenu” to display the “Index Menu” dialog box (Figure 7.38).

Index Menu |

Index TypeBio)

Exit{:)

Figure 7.38 ‘Index Menu” dialog box
(1) Equal division compensation

Click “IndexTypeA (1)” on“Index Menu” to display the “Index compensation” dialog box (see Figure 7.39).

Index compensat._. |

[
IlpLoadils}

DownLoadiD)

Table Edit(E)

Reset Com(R)

Figure 7.39 ‘Index compensation” dialog box
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(2) Uploading (from the driver to a file)

Index compensation data can be uploaded by the following two methods:
“Normal upload”:  Upload single index compensation data.
“Upload all”: Upload all the index compensation dataregistered in the driver.

Click “Upload (U)” in the “Index Comp” menu to display the “ Select type” dialog box (see Figure 7.40).

Select type

% Mormalipd)

" Allgw) Cancel I

Figure 7.40 “Select type” dialog box

[Normal upload]
1) Inthe“Select type” dialog box, click “Normal (N)” and then“OK.”
2) Select thefileto upload using the™ and click “OK.”
Two types of index compensation files (files A and B) are available for the driver.
3) Enter the name of the file in which to save the compensation file. Do not enter afile extension (*.idx); itis
added automatically.
4) Click “Save (S)' to start uploading. If you wish to stop uploading, click “Cancel.”

[Upload all]
1) Inthe*“Select type” dialog box, click“All (W) and then “OK.”
2) Enter the name of the batch index compensation file. Do not enter afile extension (*.whi); it is added
autoneticaly.

3) Click “Save (S)'to start uploading. If you wish to stop uploading, click “Cancel.”

Note: When you use the upload all method, a batch index compensation file is created together with each index
compensation file (file extension .idx). A file number registered in the batch index compensation file name
is attached to each index compensation file name.
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3) Downloading (from afileto the driver)

Index compensation data can be uploaded by the following two methods:
“Normal download”:  Download single index compensation data.
“Download all” : Download all theindex compensation data registered in the driver.

Click “Download (D)” in the “Index Comp” menu to display the “ Select type” dialog box (see Figure 7.41).

Select type

% Mormalip)

Al Cancel |

Figure 7.41 “Select type” dialog box

[Normal download]
1) Click “Normal (N)” in the “ Select type” dialog box.
2) Select afile download using the™ and click “OK.”
Two types of index compensation file (files A and B) are available for the driver.
3) Enter the name of thefileto register to the driver. Do not enter afile extension (*.idx); it is added
automatically.
4) Click “Open (O)" to start downloading. If you wish to stop downloading, click “Cancel.”

[Download all]
1) Inthe“Select type” dialog box, click“All (W)" and then “OK.”
2) Enter the batch index compensation file name to register to the driver. Do not enter afile extension (*.whi); it
is added automatically.
3) Click “Open (0)” to start downloading. If you wish to stop downloading, click “Cancel.”
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(4) Editing unequal division compensation data
Y ou can edit compensation files registered in the driver or saved infiles.

Click “Table Edit (E)" inthe“Index compensation” dialog box to display the “Index Compensation Table”
dialog box (see Figure 7.42).

Index Compenszation Table |

[
Divide I 10 Al Clear(ic)
Changed value text field \m Divide Setia)
- S
1 0 pLoadiL)
Compensation file cell = — 0
3 0 DownLoadiDy
4 0
= ]
Openid)
a] ]
7 0
Savelh
a 0 @)
a ]
Exitii
Figure 7.42 “Index Compensation Table” dialog box

[Creating a new compensation file]
1) Click “Divide Set (S)” and set the number of divisions.
2) Click the compensation file cell to be changed in order to display the current value in the changed value text
field.
3) Enter avaluein the changed value text field, then press the Enter (Return) key or click another compensation
file cell. The value of the compensation file cell you want to change will then be updated.
4) Repeat steps 1) and 2) as necessary.

[Registering a compensation file (from the edit screen to the driver)]
1) Click “Download (D)” to display the “ Select compensation file” dialog box.
2) Select the file number and click “OK.”

[Saving a compensation file (from the edit screen to a file)]

1) Click “Save (A),” enter afile name, and click “Save (S).” (Do not enter afile extension (*.idx); it is added
automatically.)
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[Displaying a compensation file (from the driver to the edit screen)]
1) Click “Upload (U)” to display the " Select compensation file” dialog box.
2) Select the file number and click “OK.”

[Displaying a compensation file (from a file to the edit screen)]
1) Click “Open (O),” enter the file name, and click “Open (0O).” (Do not enter afile extension (*.idx); it is
added automatically.)

[Clearing all]
1) Click “Clear All (C)"to clear all the values of the compensation file cell array to 0.

(5) Resetting communication

If the communication with the driver finishes abnormally, click “Reset Com (R)” in theIndex compensation”
dialog box to return to the normal status.
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(6) Unequal division

Click “Index TypeB (O)" in the “Index compensation” dialog box to display the “Index TypeB Menu” dialog
box (see Figure 7.43).

Index TypeB Menu |
]

IIpLoadiL)

CownLoadiD)

Table Eit(E)

Resek ComiR)

Figure 7.43 ‘Index TypeB Menu” dialog box
(7) Uploading (from the driver to a file)
Index type B data can be uploaded by the following two methods:
“Normal upload”:  Upload singleindex type B data.
“Upload all” : Upload all the index type B dataregistered in the driver.

[Normal upload]
Click “Upload (U)” in the “Index TypeB Menu” to display the “ Select type” dialog box (see Figure 7.44).

Select type

% Mormali

Al Cancel |

Figure 7.44 “Select type” dialog box

1) Inthe“Select type” dialog box, click “Normal (N)” and then“OK.”

2) Selectthefileto upload usingthe  and click “OK.”
Two types of index type B files (files A and B) are available for the driver.

3) Enter the name of the filein which to save the index type B file. Do not enter afile extension (*.idp); itis
added automatically.

4) Click “Save (S)'to start uploading. If you wish to stop uploading, click “Cancel.”
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[Upload all]
1) Inthe“Select type” dialog box, click“All (W)" and then “OK.”
2) Enter the name of the batch index type B file. Do not enter afile extension (*.whp); it is added automatically.
3) Click “Save (S)'to start uploading. If you wish to stop uploading, click “Cancel.”

Note: When you use the upload all method, a batch index type B file is created together with each index type B
file (file extension .idp). A file number registered in the batch index type B file name is attached to each
index type B file name.

(8) Downloading (from a file to the driver)
Index type B data can be uploaded by the following two methods:
“Normal download”:  Download single index type B data.
“Download all” : Download all theindex type B dataregistered in the driver.

Click “Download (D)” in the “Index TypeB Menu” to display the “ Select type” dialog box (see Figure 7.45).

Select type

o Marmalip)

= Al Carcel

Figure 7.45 “Select type” dialog box

[Normal download]
1) Inthe“Select type” dialog box, click “Normal (N)” and then“ OK.”

2) Select afile download using the ™ and click “OK.”
Two types of index type B file (files A and B) are available for the driver.

3) Enter the name of thefileto register to the driver. Do not enter afile extension (*.idp); it is added
automatically.
4) Click “Open (O)" to start downloading. If you wish to stop downloading, click “Cancel.”

[Download all]
1) Inthe“Select type” dialog box, click “All (W)" and then “ OK."
2) Enter the batch index type B file name to register to the driver. Do not enter afile extension (*.whp); itis
added automatically.
3) Click “Open (0)” to start downloading. If you wish to stop downloading, click “Cancel.”
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(9) Editing unequal division data
Y ou can edit type B filesregistered in the driver or saved infiles.

Click “Table Edit (E)" inthe“Index Type B” dialog box to display the “Index TypeB Compensation Table”
dialog box (see Figure 7.46).

Index TypeB Compensation Table |

Divide I 10 all Clearic)
Changed value text field \i\Tﬂ Divide Set(s)
0 IpLoad(L)
Index type B file cell H— ]
2 0 Download(D)
&| ] b ]
4 ]
3 ] Cipen(ic)
a] ]
7 ] Savelh)
a ]
2 2 Ezxit{)

Figure 7.46 “Index TypeB Compensation Table” dialog box

[Creating a new compensation file]
1) Click “Divide Set (S)” and set the number of divisions.
2) Click theindex type B file cell to be changed in order to display the current value in the changed value text
field.
3) Enter avaluein the changed value text field, then press the Enter (Return) key or click another index type B
file cell. The value of the index type B file cell you want to change will then be updated.
4) Repeat steps 1) and 2) as necessary.

[Registering an index type B file (from the edit screen to the driver)]
1) Click “Download (D)” to display the “ Select index typeB file” dialog box.
2) Select the file number and click “OK.”

[Saving an index type B file (from the edit screen to a file)]

1) Click “Save (A),” enter afile name, and click “Save (S).” (Do not enter afile extension (*.idp); it is added
automatically.)
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[Displaying an index type B file (from the driver to the edit screen)]
1) Click “Upload (U)” to display the “ Select index typeB file” dialog box.
2) Select the file number and click “ OK.”

[Displaying an index type B file (from a file to the edit screen)]
1) Click “Open (O),” enter the file name, and click “Open (0O).” (Do not enter afile extension (*.idp); it is
added automatically.)

[Clearing all]
1) Click “Clear All (C)"to clear all the values of theindex type B file cell array to 0.

(10) Resetting the communication

If the communication with the driver finishes abnormally, click “Reset Com (R)” in the “Index TypeB Menu” to
return to the normal status.
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7.6.4 Point Set
This menu allows you to edit, and register data necessary for table reference operation.

Click “Point Set (P)” under “MainMenu” to display the “Point Set” dialog box (see Figure 7.47.)"

TableD ata |
SettingValue I 0 »

. Yalue atkribute
Point set value cell ———__

All CleariC
—Attribute —— ©

)

—I 0:INC Typel
1:INC Typel

2 INC Type2
3:IMC Reserve
$ABS Typel DownLoad(Dh
5:ABS Typel Jaidim o S TR
6:ABS Type2
78BS Reserve

[}

[

Point set option cell

lUpLoad(L}

b o e O S e

o o T s Y e e Y oy o T o Y I

O oo oo oo

=
[

Figure 7.47 “Point Set” dialog box
(1) Editing points set

1) Click the value cell you want to set in order to display the current value in the changed value text field.

2) Enter avalueinthevalue cell, then pressthe Enter (Return) key or click another value cell or option cell. The
value of the value cell you want to change will then be updated.

3) Click the option cell you want to set in order to display the current value in the changed value text field.

4) Enter avalueinthe option cell, then press the Enter (Return) key or click another option cell or value cell.
The value of the option cell you want to change will then be updated.

5) Repeat steps 1) to 4) as necessary.

(2) Displaying points set (from the driver to the edit screen)
1) Click “Upload (U)” in the “Point Set” dialog box to display the setting values on the edit screen.

(3) Registering points set (from the edit screen to the driver)
1) Click “Dpwnload (D)”in the “Point Set” dialog box to register the setting values displayed on the edit screen
NotEaO: tgeo?éivseéi values (#600 to 699) and point set options (#700 to 799) are treated as parameters; they are

called from the driver to the screen by “Upload” and registered from the screen to the driver by
“Download.”
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7.6.5 Parts

This menu allows you to edit (universal cam), register, and save parts necessary for cam profile moves.

Click “Parts (C)” under “MainMenu” to display the “Cam Profile Menu” dialog box (see Figure 7.48).

Cam Profile Menu |
[ ]

Iniversal camiE)

Ipload camiLl

Dovenload camiD)

Wiewm )

Resek ComiR)

Figure 7.48 “Cam Profile Menu” dialog box
(1) Creating a universal cam

Click “Universal cam (P) in the “ Cam Profile Menu” dialog box to display the Universal cam profile dialog
box (see Figure 7.49).

Univerzal cam profile |

1% [ewlM)
 Edit file(E): |
REfERE LCEI‘
Figure 7.49 “Universal cam profile” dialog box
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[Creating a new cam profile]
1) Select “New (M) in the “Universal cam profile” dialog box and click “Next (N)” to display the next
“Universal cam profile” dialog box.

Univerzal cam profile x| | Curve-bending start non-dimensional time input
/ text field
0 | 0.0000000 Tes ;| 0.0000000 <&

Curve-bending stop non-dimensional time input

T
71 | 0.0000000 § 100000004 text field
T2 ||:|.|:u:n:u:u:|n|:| \

Non-dimensional time data input text field

T3 ||:|.|:u:u:u:u:u:u:|
T4 ||:|.|:||:||:n:n:u:n:| GraphiG)
15 ||:|.|:u:u:u:u:u:u:| S
T4 |n.nnuunnn =
7 |1.nnuunnn

Figure 7.50 “Universal cam profile” dialog box

2) Enter datain the non-dimensional time datainput text fields“T1” to“T6.” The data should bein the range
from O to 1. Pressthe Enter (Return) key to make the entry valid.

Note: When you enter data in “T1” to “T6,” you cannot enter a value smaller than the data already entered in the
items above the one in which you are entering data (“TO” to “T3” if you are entering data in “T4,” for
instance). Moreover, if the data you enter is larger than the data in items below the current entry (“T5” and
“T6” if you are making an entry in “T4,” for instance), the data below is limited to this value.

3) If you want to bend only the necessary part of auniversal cam profile, enter the curve-bending start
non-dimensional time (Tcs) and curve-bending stop non-dimensional time (Tce) in the range from 0 to 1.
Pressthe Enter (Return) key to make the entry valid. If you do not intend to bend the curve, enter O for Tcs
and 1 for Tce.

4) Click “Graph (G)” inthe “Universal cam profile” dialog box to display the graph of auniversal cam profile
(seefigure 7.51).
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Graph
Title I
Non-dimensional maximum velocity
Yina ¢ i Non-dimensional minimum velocity
Vmin 0.000000
Non-dimensional starting velocity
¥ ] i Non-dimensional terminal velocity
Ye o 0.000000 ) ) . )
Non-dimensional maximum acceleration
A : ] EAIE T Non-dimensional minimum acceleration
Arnir -4,322735
FPosition
elocity
Acceleration

Figure 7.51 “Universal cam profile” graph

Along the horizontal axis, the far left is non-dimensional time 0 and the far right is non-dimensional time 1.
Along the vertical axis, the bottom is non-dimensional position 0 and the top is non-dimensional position 1.
Also along the vertical axis, the center is non-dimensional velocity and acceleration 0, the top is maximum
non-dimensional velocity and acceleration, and the bottom is minimum non-dimensional velocity and
acceleration.

[Saving a universal cam profile to a file]
1) Click “Save (S)’ inthe “Universal cam profile” dialog box.
2) Enter the name of the file to which the universal cam profileis saved. Do not enter afile extension (*.unv); it
is added automatically.
3) Click “Save (S)'to savetothefile. If you wishto abort, click “Cancel.”
Note: When you save a universal cam profile to a file, a cam profile data file with the same file name
(extension .cdt) is also created.

[Saving to a file and closing “Universal cam profile”]
1) Click “Exit (X)”inthe “Universal cam profile” dialog box.
2) A message box is displayed which asks whether or not to saveto afile. If you want to save, click “Yes (Y).”
The procedure for saving is the same as for [Saving a universal cam profileto afile].
3) If you want to exit without saving, click “No (N)” and if you want to return to the “Universal cam profile,”
click “Cancel.”
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[Modifying an existing universal cam profile file]

1) Select“ Editfile” inthe“ Universal cam profile” dialog box shown in Figure 7.49.
2) Enter thefile name of auniversal cam profile (extension .unv) in the file name input text field. If you are not

sure about the accurate file path and name, click “Browse (R).”
3) Select afileand click “Open (O).”
4) Click “Next (N)”to return to the “Universal cam profile” dialog box.
5) The“Universal cam profile” dialog box appears.

(The procedure from here is the same as[ Creating a new cam profile].)

(2) Uploading (from the driver to a file)

Parts data can be uploaded by the following two methods:
“Normal upload”:  Upload single cam profile data.
“Upload all” : Upload all the cam profile dataregistered in the driver.

Click “Upload cam (U)” in the “Cam Profile Menu” to display the “ Select type” dialog box.

Select type

% Normalii)

Al Cancel |

Figure 7.52 “Select type” dialog box

[Normal upload]
1) Inthe“Select type” dialog box, click “ Normal (N)” and then “OK.”
2) Enter acam profile number to upload and click “OK.”

Note: Eight standard cam profiles (cam profile numbers 1 to 8) and eight user cam profiles (cam profile numbers

9 to 16) are available for the driver.

3) Enter the name of file to which the cam profileis saved. Do not enter file extension (*.cdt); it is added

automatically.

4) Click “Save (S)" to start uploading. If you wish to stop uploading, click “Cancel.”

[Upload all]
1) Inthe“Select type” dialog box, click “ All (N)” and then“OK.”

2) Enter abatch cam profile datafile name. Do not enter afile extension (*.whc); it is added automatically.

3) Click “Save (S)'to start uploading. If you wish to stop uploading, click “Cancel.”

Note: When you use the upload all method, a batch cam profile data file is created together with each cam profile
data file (file extension .cdt). A cam profile numbers registered in the batch cam profile data file is attached

to each cam profile data file name.
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(3) Downloading (from a file to the driver)

Parts data can be downloaded by the following two methods:
“Normal download”:  Download asingle cam profile partsfile.
“Download all” : Download al the cam profilefiles saved in the batch download file.

Click “Download cam (D)” in the “Cam Profile Menu” to display the “ Select type” dialog box.

Select type
% Mormalii

0 Al Cancel |

Figure 7.53 “Select type” dialog box

[Normal download]
1) Click “Normal (N)” inthe*“Select type”’ dialog box and click “OK.”

2) Enter the download destination cam profile number and click “OK.”
Note: You can download only user cam profiles (cam profile numbers 9 to 16).

3) Enter the cam profilefile to download. Do not enter afile extension (*.cdt); it is added automatically.
4) Click “Open (O)” to start downloading. If you wish to stop downloading, click “Cancel.”

[Download all]
1) Inthe“Select type” dialog box, click “ All (N)” and then“OK.”
2) Enter the batch cam profile datafile name. Do not enter afile extension (*.cdt); it is added automatically.
3) Click “Open (0)” to start downloading. If you wish to stop downloading, click “Cancel.”
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(4) Viewing the cam profile

Click “View (V)" inthe“ Cam Profile Menu” dialog box to display the “View cam profile” dialog box.

Yiew cam profile |

]
* Driver(D): |1 _l?
 FieEy |
Exiki
Heher By | L{_-\'l
Figure 7.54 “View cam profile” dialog box

[Cam profiles registered in the driver]
1) Select“Driver” inthe“ View cam profile” dialog box.
2) Enter the cam profile nunber to display as agraph.
3) Click “Graph (G)” to display the graph of the cam profile.

[Cam profiles saved in a file]

1) Select“File” inthe* View cam profile” dialog box.

2) Enter the cam profile data file name (extension .cdl) in the file name input text field. If you are not sure about
the accurate file path and name, click “Browse (R).” Select the cam profile datafile you want to display asa
graph.

3) Click “Open (O)"toreturnto the“ View cam profile” dialog box.

4) Click “Graph (G)” to display the graph of the cam profile.

(5) Resetting the communication

1) If the communication with the driver finishes abnormally, click “Reset Com (R)” in the “ Cam Profile
Menu” to return to the normal status.
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7.6.6 /O Set

In thismenu, you can set the logical setting of DI/DO points (connector number varies depending on the
interface used).

Click “I/O set (1)" under “MainMenu” to display the “1/O configuration” dialog box (see Figure 7.55).

1/0 configuration ... |

UpLoad(Ll

DownLoadiD)

L) configiL)

Figure 7.55 “I/O configuration” dialog box
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(1) Logical setting

1) Click “I/O config (L)" inthe“1/O configuration” dialog box.
2) The“Discrete configuration” dialog box is displayed and the current setting statusis read. (The maximum
number of setting statuses that can be displayed at once is 32 points for both DI and DO.)

Dizcrete configuration |

Check :Positive ]

Mone  :Megative Select

DI IIIIIIIIZI-I:ISI Selection text field

TE 5 4 3 210

el rd i A e
2 ol ol o o
i A il At
2l o il v ol e //

Selection
o00-031

D0
76543210

{72 28 28 [ U 28 O
MivivIvivivIvIv g
LI I I T T T O T
EEEE EEEE

Sekl5) Ezitis)

Figure 7.56 “Discrete configuration” dialog box

3) Click anumber you want to display from the selection text field in order to display the logical setting of that
number.

4) Click the check boxes of the I/O points to change the logical setting.

Note: An I/O point with a check mark is set to positive logic (A contact) and an I/0 without a check mark is set to
negative logic (B contact).

5) Click “Set (S).”

6) When the setting is completed, follow the message and reset the driver.

(2) Uploading (from the driver to a file)
1) Click “Upload (U)” inthe “1/O configuration” dialog box.
2) Enter the name of the fileto which 1/O configuration is to be saved. Do not enter afile extension (*.ioc); it is

added automatically.
3) Click “Save (S)' to start uploading. If you wish to stop the uploading, click “Cancel.”
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(3) Downloading (from a file to the driver)

1) Click “Download (D) in the “1/O configuration” dialog box.

2) Enter the name of thefile to be downloaded to the driver. Do not enter afile extension (*.ioc); it is added
automatically.

3) Click “Open (0)" to start downloading. If you wish to stop the downloading, click “Cancel.”

4) When the downloading is finished, follow the message and reset the driver.
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8.1

8.2

Overview

The operation display pendant (abbreviated as TBX, optional device) should be connected to the CN1 RS232C
communication connector. It is set to the same status as the single channel communication in the RS232C
interface, regardless of the setting status of the rotary switch RS-1D on the front panel.

The following functions are provided for the operation display pendant.

Terminal mode display:

In thisdisplay, you can send @ commands and parameter commands in the same way as with the RS232C
interface and display response character strings.

Parameter monitor display:

In thisdisplay the updated contents of parameters/monitors referred to by #*** can be displayed repeatedly.
Parameter settings display:

In thisdisplay, you can make changes to parameters referred to by #*** | if they can be written to.

I/O monitor display:

In thisdisplay the updated I/O status of the PLC interface and the signal status of the TB2 sensor/break can
be displayed repeatedly.

Special command display:

In thisdisplay, you can issue common commands in a simple manner.

Program menu display:

In thisdisplay, you can edit, copy, and delete programs.

Features and Part Names

Display area
Upper row: input, display

Ve Lower row: function key
content display
fo f1l f2 f3
f4 f5 f6 f7
Emergency stop
NG -« t 1 :Scroll keys
STOP « - :Cursor keys
R Function keys INS :Insert key
? ) DEL : Delete key
TL12 113 BS :Backspace key
. 5 6 f7 - : Minus sign, subtraction operator key
Numeric keypad * : Multiplication operator key
Es E F 0 / : Division operator key
™% Shift key
é SHIFT If you press another key while
R N holding down this key, that key
3/ will have the meaning indicated
J‘ on the lower part of the key.
Return ke
* — Y

Command input, execution




8.3 Switching

Displays

Each display shiftsin the order shown in the figure below. When the power is turned on and the operation
display pendant is connected, theinitial screen shows the terminal mode display.
Each display of the program menu display can be accessed by selecting edit (EDT), copy (CPY), or delete

(DEL).

( q { ] to the f3/f7 keys in each display.
f3 N: To the next displa
DN TFT : p _y

<#> S+ =/: N/P

Terminal mode display

N/P (Next/Prev) functions are assigned

f7 P: To the previous display

LNL TFT Parameter monitor display

#001:+HOT_ErrEn
-Mon- DATA N/P

LNL TFT Parameter settings display

#001:+HOT_ErrEn
-Set- DATA N/P

INL TPT

PLC 100: XXXXXXXx
-1/0- SEL N/P

monitor display

¢L TT Special command display

CMD:Abort
-Spc- SEL N/P

¢L TT Drogram menu display

Program Menu
EDT CPY DEL N/P

N N\

it jall

N

N090[00024]
-EditPrn- CAN

N090[00024]>00 !
4/ -CopvPrn- CAN —4——~

<#>Q/=1ID-IC

v

Program edit display (load) Program copy display (select)
v v
02 #108=1 R0OO

Program edit display (edit)

i -CopvPrn- END 4 J
Program copy display (complete)

No90[ 0024]>00 !
-EditPrn- o/C:

v

Program edit display (save)

4

ROO
-EditPrn- FEND

4

Program edit display (save result display)
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No00[00024]
Delprn- caNn

Program delete display (select
A 4

R0OO

Delprn- FND L/

Program delete display (complete)
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8.4 Terminal Mode Display

The terminal mode display allows you to send a character string entered from the keypad to the driver and
display the response character string in the display.
In the example below, “#50” isinput in display 2) and the response character string “R1D position
bandwidth:12” is shownin display 3).
In the response character string display, the header part of aresponse character string (e.g., R00, ALM** *) is
not displayed. Even though the cursor is not displayed, hidden parts can be horizontally scrolled through and
displayed by pressingthe- and® keys.
The cursor isdisplayed by pressing the input key (akey that allows character input when pressed), or the - and
~ keys. Onceit isdisplayed, you can enter character strings.

1) Initial display fOo<>: Character selection (positive direction)
The character in < > changes at every key press.
f1S: Inputs the selected character.
z#> S/+ =/: N/P The character in < > is input by pressing this key.
f2 =: Inputs =.
f3 N: To the next display
2) During character string input f4 <> Character selection (opposite direction)
The character in < > changes at every key press.
#50_ 5 +: Inputs +.
<#> S/+ =/: N/P f6: Inputs :.
7 P: To the previous display
3) Displaying a response character string 0to9: Each character is input.
-
Position bandwidth: 12
<#> S/+ =/: N/P INS key: Shifts the character string one character after the cursor
position and insert a space at the cursor position.
. . DEL key: Deletes the character immediately before the cursor. The
Characters in < >: #@ % G, X, cursor does not move the position.
F.tAaMP, + BS key: Deletes the character immediately before the cursor and
move the cursor to the position one character before.
Return key: Sends the entered character string to the controller.
- and ® keys: Moves the cursor on the input character string to the left
or right.
- and ™ keys: Moves up and down in the input character string buffer.
Input character string and
/—response character string
| : | | - display area
ERNENNER RN
N 7 Il v O e ) I B B IV A
LR S s N R
Function key content
display area
Input character
B 16 characters N string buffer
< =1 \|/
Display part |
g I é,
£ -~ °
© o

64 characters
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8.5 Parameter Monitor Display

The current values of parameters/monitors with the numbers input from the keypad are displayed periodically. It
is not necessary to press the Return in order to set a number.

In the previous example of display 2), parameter number “50” is entered to display the prompt character string of
that parameter/monitor. When the f2 DATA key is pressed here, display 3) appears and displays the current value
of the parameter/monitor.

If anonexistent number is entered, both the data and comment displays show the comment in display 4).

1) Initial displa f2 DATA: Switches display; to the data display
) play CMNT: To the comment (prompt) display
#%/?lﬁHOT ErrEn f3 N: To the next display
-flon- DATA N/P f7 P: To the previous display
\—Cursor )
2) Displaying comment 0to9: Each character is entered.
#050: Position bandwidth - and ® keys: Moves the cursor on the parameter/monitor
-Mon- DATA N/P number to the left or right.
- and ™ keys: Increases/decreases the numeric value of

. . the digit indicated with the cursor.
3) Displaying data

#050: 12
-Mon- CMNT N/P

4) Displaying comment (when a number does not exist)

-Mon- DATA N/P
(CMNT)

Parameter/monitor Data display area
number setting area \ /_ Comment display area

perofolaf f+lwfolT] Jefr[riefn] :

¥Function key content

display area
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8.6 Parameter Settings Display

Thisdisplay isfor changing the values of parameters.

When you input a parameter number from the keypad, the display shows a prompt for the parameter when
comments are being displayed, and the current value of the parameter when data is being displayed.

When datais being displayed, it is possible to move the cursor to the data setting areausing the— and ® keys.
In the data setting area (sign part), it is possible to reverse the sigh by pressing the — key. In the data setting area
(absolute value part), the setting value can be set using the numeric keysaswell asthe- and™ keys. When you
press the Return key, the entered datais set as the parameter value of the parameter number (the Return key is
accepted only when datais being displayed).

When the data is set, the setting result is displayed. If it is set normally, the display shows “OK!” If it failed to
set, the display shows“NG! [ERROR ALARM CODE]”. When you pressthe f2 DATA key, the display switches
to the data display; when you press the numeric keysor the- and ™ keys, it switches to the comment display.

In the previous example of display 2), the parameter number “50” is entered to display the prompt character
string of that parameter/monitor. If the f2 DATA key is pressed here, display 3) appears and displays the current
value of the parameter/monitor. Display 4) shows the status in which the cursor is moved and dataisinput from
the keypad. When the Return key is pressed here, the setting result is displayed asin display 5).

If anonexistent number is entered, both the data and comment displays show the comment in display 6). In
addition, if you input a parameter that exists but cannot be written to, the data display (but not the comment
display) changes similarly to display 6).

1) Initial display 5) Displaying setting result
#0QL:+HOT_ErrEn #050:NG![ALM62.0
-S§l- DATA N/P -Set- DATA N/P
\—Cursor
2) Displaying comment 6) Displaying comment (when a number does not exist)
#050: Position bandwidth #000: -----------
-Set- DATA N/P -Set- DATA N/P
(CMNT)
3) Displaying data 2 DATA: Switches display; to the data display
; CMNT: To the comment (prompt) display
#050: 0000000012 f3 N: To the next display
-Set- CMNT N/P 7 P: To the previous display
4) Setting data 0to9: Each pharacter is entered.. . .
- The sign of the data value is reversed if pressed while the
#050:-0000000018 cursor is at the data setting area (sign part).

Return key: Sets the input data to the driver.
- and ® key: Moves the cursor in the parameter number setting area
and data setting area (absolute value part) to the left or

-Set- CMNT N/P

right.
- and " key: Increases/decreases the numeric value of the digit
Parameter number indicated by the cursor.
setting area “ /—Comment display area
x X
# R+ (M (01T _[E[rlriEln] |
Cd-IsTetti-1 1 Toraltial inl/le]
Function key content
display area
Parameter number Data setting area
setting area \ /_ (sign part) Data setting area
ey e e —rreas ). (@bsolute value part)
LFLOJO LI ] [0[0[0]0]0j0]0j00 84
[ e hrer R T s
L-Isfelei-1 1 Jequinith pnj/ie]
\Function key content
display area



8.7

I/O Monitor Display

Thel/O signal status of the blocks with numbers input from the keypad for the selected I/O type is displayed
periodically. It is not necessary to press the Return key in order to set a number.

There are three types of 1/O that can be selected: “PLC I,” “PLC 0,” and “Drv |.” Y ou can switch among them by
pressing the f2/f6 SEL key.

In the previous example of display 2), block number “1” is entered to display the signal status of PLC DI block 1.

If the f2/f6 SEL key is pressed here, the display changes similarly to display 3) and switchesto the PLC DO
display.

f2 SEL: Switches 1/O signal type (positive direction).
. . f3 N: To the next display
1) Initial display f6 SEL: Switches 1/O signal type (opposite direction).
PLC 100 XXXXXXXX 7 P: To the previous display
-I/O- $\EL N/P 0to9: Each character is entered.
ursor - and ® key: Moves the cursor in the 1/0O signal block
2) Displaying PLC DI number setting area to the left or right.
- and ~ key: Increases/decreases the numeric value of the
PLC 101:XXXXXXXX digit indicated by the cursor.
-I/O- SEL N/P PLC I
Block number 0: DIO7 to DIOO
] ) 1: DI15 to DIO8
3) Displaying PLC DO
PLC O
PLC OO0: XXXXXXXX Block number 0: DO07 to DO00
-I/O- SEL N/P 1: DO15 to DO08

Drv | (Driver input signal status)
Block number 0: DIO7 to DIOO
1: DI15 to DIO8

Signal status display area

O: On
I/0 signal block 7 0 - Off
number setting area \

T /_ i The signal numbers on a block
ipdpede!l Trtolol -IxlxIxtxixlixlolxt increase from the right end
e P et toward the left: +0, +1, ..... +7.
720 I T A0 I O IO = T A Y Y A B

I/O signal type || EII/IOI L SjEiLY INE/IPE‘
display area Function key content

display area

Driver input signal status

DIOO: (Reserved) DI08: (Reserved)
DIO1: (Reserved) DI09: (Reserved)
DIO2: (Reserved) DI10: (Reserved)
DIO3: (Reserved) DI11: (Reserved)
DI04: Homing detection DI12: (Reserved)
DIO5: (+) direction over-travel detection DI13: (Reserved)
DIO6: (-) direction over-travel detection DI14: (Reserved)
DIO7: (Reserved) DI15: (Reserved)
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8.8 Special Command Display

In thisdisplay, you can transmit selected commands to the controller.

The selection of the commands you can choose from depends on the main operation mode. They can be switched

by pressing the f2/f6 SEL key.

When you select acommand from the list and press the Return key, it is transmitted to the controller and the
result of the command is shown in the display. By pressing the f2/f6 SEL key, it is switched to the command

content display.

In the previous example of display 2), command “toModel5” is selected. When you press the Return key, this

command is transmitted to the controller and the result of the command is displayed in display 3).

Main operation mode
Command Display R8232C.ma|n PLC main
operation operation
mode mode
Abort CMD:Abort O O
Error reset CMD:RstErr O O
Servo ON CMD:SrvOn O X
Servo OFF CMD:SrvOff O X
Mechanical setting operation start | CMD:toMode15 O O
Software driver reset CMD:RstDrive O O
Motor type request CMD:MotorType O O
ROM version request CMD:ROM Version @) @)
Error status request/refresh CMD:RefErrSts O O
1) Initial display f2 SEL: Switches command (positive).
. f3 N: To the next display
CMD:Abort f6 SEL: Switches command (opposite).
-Spc- SEL N/P f7 P To the previous display
2) Displaying command Return key: Transmits the selected command to the driver.

CMD:toModel5
-Spc- SEL N/P

3) Displaying command result

Model5 Exec!

-Spc- SEL N/P
/—Command display area
H T H H T H H H H T H H H H H T
[Cin[ol R FlE[rjr|s|t]s; | |1
IS le L L T T 7Te)
XFunction key content
display area
Command result
display area
H LA S A D A A L Y ¢
gNio: (Ejrir:o:rj & : : | i i ;i
L ] I 1 L 1 1 ] ] | ] ] ] ] L ]
BREDESNNUEERRGE
¥Function key content
display area



8.9 Program Menu Display

In the program menu display, you can edit, copy, and delete programs.
By pressing the f1, 2, or f3 key in theinitial display 1), you can jump to each operation.

Note: A special display for showing the registration status of a program file is not available. If you wish to verify
the registration status, use the program load display in the program edit displays. Once you have verified,
press the f3 CAN key to return to the program menu display.

1) Initial display fO EDT: To the program edit displays
f1 CPY: To the program copy displays
Program Menu f2 DEL: To the program delete display
EDT CPY DEL N/P f3N: To the next display
f7 P: To the previous display

8.9.1 Program Edit Displays
In the program edit displays, you operate in the order of program load, program edit, and then program save.
(1) Loading a program
Y ou can select a program file number and load it into the editor.

When choosing the program file number of the sourcefile, the stored program file number with the smallest
number is displayed initially. If all the user areafiles are empty, abuilt-in program file is displayed initially.

1) Program file number selection 3 CAN: Cancels
To the program menu display
No90[00024] 0to o Each character is entered
_EditPrg- CAN 09: ach character is entered.
Return key: Loads the selected program file.
- and ® key: Moves the cursor in the program file
number setting area to the left or right.
- and~ key: Increases/decreases the numeric value of
the digit indicated by the cursor.
o Block number display area
'01 Existing file Number of blocks used in case
Program file number setting L Empty file of an existing program file
area (load source) Number of empty blocks in case

of an empty file

H T |‘| I Ivl ] T 7
(Vo 9f0] []0j010]2]411] | | I |

0 51 O M

XFunction key content

display area
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(2) Editing a program

Y ou can edit the content of a program loaded to the editor.

A block istreated as one unit in the editing. If acomment statement is attached to an NC executabl e statement,
parameter statement, or control parameter in one line, that line occupies two blocks. Other lines occupy one
block. The program edit function in the operation display pendant can handle up to 100 blocks. If you wish to
edit more than that, use the PC utility.

Comment statements cannot be edited by the program edit function in the operation display pendant. However, it
is possible to delete the block.

Moreover, ablock attached to an NC executabl e statement, parameter statement, or control parameter in oneline
istreated specially. The NC executable statement, parameter statement, and control parameters are treated as the
main blocks and their block numbers are displayed. Main blocks can be edited. Comment statements are treated
as sub-blocks and their block numbers are not displayed. Since these blocks are comment statements, they
cannot be edited. It is possible to delete a sub-block, but it is not possible to insert ablock in front of a sub-block.

1) Initial display in case of an existing file (in case of a block that cannot be edited)

01 ‘'Index operation
I/D IC

2) Initial display in case of an existing file (in case of a block that can be edited)

01 #108=1
<#>S/=1/D:IC

3) Initial display in case of an empty file

01
<#>S/=1/D:IC

01 #108=1 l_First line #108 =1
<#>S/= /D :/C econd line G27X'Homing
. ___Third line ' Reset coordinate value

— Fourth line  G92X0

02 G27X
<#>S/=1/D:IC

'Homing
/D IC

04 'Reset coordinate value

I/D IC

05 G92X0
<#>S/=1/D:IC
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Charactersin<>: # G, X, F,f A a M, P,
WH (WHILE), FR (FOR),
IF (IF), ED (END),

fo <> Character selection (positive direction)

El (ELSEIF), EL (ELSE), The character in < > changes at every key
> <L+ % press.

f1 S: Inputs the selected character.

The character in < > is input by pressing this
Block number f2 1 Ingerts a block
display area Edit area Inserts an empty block before the current line.
f3 Inputs
= | T — "/ T — f4 <>: Selects character (opposite direction).
i0!2| i#i1!0|8i 2 1! L 0 ! | | ¢ The character in < > changes at each key
e T e el T ] press.
<|# u>| |S§/ jli/: | |/|CI f5 = Inputs =.
Val f6 Dt Deletes a block.
Function key content / f7 C Cancels
display area To the program menu display

0to9: Each character is input.

- x5

INS key: Shifts the character string one character after
the cursor position and insert a space at the
cursor position.

DEL key: Deletes the character immediately before the
cursor. The cursor does not move.

BS key: Deletes the character immediately before the
cursor and move the cursor to the position one
character before.

Return key: To the program save function with the edited
content

- and ® key: Moves the cursor on a block to the left or right.

- and "~ key: Moves up or down within the editor buffer.

If the ~ key is pressed at the last non-empty
line an emntv line is inserted after that line

Editor buffer

16 characters

N

L1V

I
i
!
One line = l<—

Display part

100 blocks
I

82 characters
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E Operation Display Pendant

(3) Saving a program

Y ou can select a program file number to save the program edited in the editor.

If you are editing afile in the user area, the number during loading isinitially displayed as the program file
number at the save destination.

If you are editing a built-in program, the empty file with the smallest number is displayed astheinitial program
file number at the save destination.

1) When editing a file in the user area f3e: Edits
To the program edit display
NOO:_L[ 0024]>01 o f1c: Cancels
-EditPrg- e/C To the program menu display

2) When editing a builtin file 0to9: Each character is input.
Return key: Loads the selected program file.
>00 | y prog
Nogp[ 0024] 00! - and ® key: Moves the cursor in the program file
-EditPrg- e/C number setting area to the left or right.
- and~ key: Increases/decreases the numeric value of

the digit indicated by the cursor.

Edit block number
display area
Program file number setting
Program file number area (save destination)

tti
setting area ‘\ O: Existing file
[ Empty file

XFunction key content

display area
(4) Displaying program save result

This display showsthe result of the program save operation.

If the program is properly saved, the display shows similar to display 1). After confirming that thefileis saved,
press the f3 END key to return to the program menu display.

If the program is not properly saved, the display shows similar to display 2). Pressthe f3 e key to return to the
program editor where blocks that were not properly processed are displayed. Make corrections and save the
program again. Press the f7 C key to return to the program menu display.

1) When afile is properly saved

ROO f3 END: Ends
-EditPrg- END B — To the program menu display
2) When a file is not properly saved f3e: Edits
To the program edit display
Cannot interpret command ———p f7 c: Cancels
-EditPrg- e/C To the program menu display

- and ® key: Scrolls the message display area horizontally.

——Message display area

T T T T T T T T T
RO L
-[efalije|p|rlgj-] | I jE[n]0l

Y
xFunction key content

display area
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8.9.2 Copying a Program
(1) Selecting a program

Y ou can copy aprogram by selecting the program file numbers of the copy source and destination.

When choosing the program file number of the copy source, the stored program file number with the smallest
number is displayed initially. If all the user areafiles are empty, abuilt-in programfileis displayed initially.
When choosing the program file number of the copy destination, the empty file with the smallest number is

displayed initially.
i ) f3 CAN: Cancels
1) Program file number selection To the program menu display
N090[00024]>00 ! 0to9: Each character is input.

-CopyPrg- CAN

Return key: Copies the selected copy source program to the
copy destination program file.

- and ® key: Moves the cursor in the copy source and destination
program file number setting areas to the left or right.

- and "~ key: Increases/decreases the numeric value of the digit
indicated by the cursor.

Block number display area
o Number of blocks used in case of an existing file
O: Existing file Number of empty blocks in case of an empty file

|.
Copy source program file t Empty file Copy destination program
number setting area ‘\. file number setting area
O: Existing file

TR T T T T T T T T [t Empty file

Nioj9s0:[:0(0:0:2:47]:>:0:0f ;1!

LIl felyiPTefe- T ICTAM

¥Function key content
display area

(2) Displaying program copy result

This display shows the result of the program copy.

If the program is properly copied, the display shows similar to display 1). After confirming that thefileis saved,
press the f3 END key to return to the program menu display.

If the program is not properly copied, the display shows similar to display 2). After confirming this, pressthe f3
END key to return to the program menu display.

1) When the file is properly copied f3 END: Ends
To the program menu displa
ROO prog play
-CopyPrg- END -~ and ® key: Scrolls the message display area horizontally.

2) When the file is not properly copied

Cannot interpret command

-CopyPrg- END

——Message display area

RloJol LLLLLLLTLTLL

I lelepyl P rlag-] | T e[ DI,

xFunction key content

display area
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E Operation Display Pendant

8.9.3 Deleting a Program
(1) Selecting a program
Y ou can select aprogram file number to delete that program.

When choosing the program file number to be deleted, the stored program file with the smallest number is
displayed initially similar to display 1). If all the user areafiles are empty, the display shows similar to display

2.

1) Program file number selection f3 CAN: Cancels
No00[00024] To the program menu display
-DelPrg-  CAN 0to9: Each character is input.

2) When the user area contains only empty files Se;”nrg C';e{ey' I?/Iilfézst r:zecz’?sl;%?ﬁ]dtﬁ;os:g;a%efiIe
None Prg number setting area to the left or right.
_DelPrg- CAN - and~ key: Increases/decreases the numeric value

9 of the digit indicated by the cursor.

Block number display area
O: Eisingflo/— Numoer ofbocks used n case o an esting e
Program file number L Empty file
setting area

1
¥Function key content

display area

(2) Displaying program delete result

This display shows the result of the program delete.

If the program is properly deleted, the display shows similar to display 1). After confirming that thefileis
deleted, pressthe f3 END key to return to the program menu display.

If the program is not properly deleted, the display shows similar to display 2). After confirming this, pressthe f3
END key to return to the program menu display.

1) When the program is properly deleted f3 END: Ends
To the program menu display
ROO
-DelPrg- END - and ® key: Scrolls the message display area

horizontally.

2) When the program is not properly deleted

Cannot interpret command

-DelPrg- END

——Message display area

| r
xFunction key content

display area
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ﬂ Maintenance and Inspection

9.1 Maintenance and Inspection of the Motor Part

Simple daily checks need be performed on the motor part. Check the motor for excessive noise or abnormal
vibration.

Do not dismount the motor.

If the motor operates abnormally after 20,000 hours of operation or five years since installation, depending on
the environment and conditions used, replace the motor, and also the servo driver if necessary.

9.2 Maintenance and Inspection of the Driver Part

Thereis no need for adaily maintenance and inspection of the driver part. However, it is prudent to clean the
driver unit periodically to protect it from dust or particles since they may damage insulation.

9.3 Replacing the Battery for Memory Backup

A lithium battery is provided inside the driver in order to store parameter datain memory. The life span of the
lithium battery is normally 20,000 hours.

When the battery reaches the end of itslife, an alarm signal will be displayed. When this happens, replace the
battery as soon as possible.

The following describes the procedure used to replace the battery:

1) Back up parameters, programs, cam data and other important data stored in memory to flash ROM before replacing the
battery. (For details on memory backup, see Section 9.4.)

2) Turn OFF the power.

3) Remove the six screws located on the side panel of the driver. (See the figure below.)

4) Replacethe battery quickly (within 10 seconds).
5) Check the connection and turn ON the power. If no error is displayed, the battery has been replaced correctly.

Note 1: If a battery error is displayed, it is necessary to reset the system after replacing the battery. In this case,
parameters and other data must be set again.

Note 2: Be sure to use <CR2032> 3V or equivalent battery. Be careful on the front and back orientation of the
battery.



9.4 Backup and Restore Operations of Driver Memory
Contents

Be sure to back up the driver memory contents in case of the occurrence of problems. If a problem occursin the
driver memory contents, it may become necessary to initialize (all reset) the driver to the same settings at the
time of shipment from the factory. If the driver memory contents have been backed up in such a case, the driver
memory contents can easily be restored to the factory settings.

9.4.1 Backup Operation

It is recommended to back up the driver memory contentsto afile using the PC utility aswell asto back up the
driver memory contents to the driver's built-in flash ROM.

[Backup to a file using the PC utility]

Using the PC utility, back up the driver memory contents to an electronic file in the personal computer. Perform
the following backup operation using the PC utility:

Parameters upload

Programs upload (batch)

Index equal division compensation upload (batch)
Index unequal division upload (batch)

Parts upload (batch)

1/0 settings upload

[Backup to the driver’s built-in flash ROM]

Back up the driver memory contents to the on-board flash ROM by copying the driver memory contents to the
driver’'sbuilt-in flash ROM in a batch operation.

Set the slide switch on the front panel as shown in the figure below, and turn ON the power. When the CRDY
lamp flashes after several seconds, the backup operation is completed.

e Te 1
':F'- Fy | [ i
I'*-é":l" *g:" ——fry—1———— CRDY: LED that flashes when backup is properly completed.
| o
ID YNASER V” /'I =t ’ ~-——— ERR: LED that flashes when backup is not properly completed.
;S =1 fe _'f:
T @l 4 % f ol i L
rsr f {0F 1| 3 | s | 7
L’W | &m0 K_(@_
I__ '
savps | (D ] il - 7 SW1 slide switch
Lo ‘L.ﬂ-‘ﬁ‘f I@' Only bit 1 and bit 4 are ON; bit 2 and bit 3 are OFF.
1 : ‘ AXLS L
swi fomy @[ com 'L-Pg
= B
= OH =
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ﬂ Maintenance and Inspection

9.4.2 Restore Operation

The restore operation uses either of the backup data that was copied to afile viathe PC utility or that was copied
to thedriver'sbuilt-in flash ROM. Perform either of the following restore operations:

[Restore using the PC utility]

Using the PC utility, restore the backed up driver memory contents to an electronic file in the personal computer
to the driver. Perform the following restore operation using the PC utility:

Parameters download

Programs download (batch)

Index equal division compensation download (batch)

Index unequal division download (batch)

Parts download (batch)

1/0O settings download

[Restore from the driver’s built-in flash ROM]

Restore the driver memory contents from the on-board flash ROM by copying the driver memory contentsto the
driver'sbuilt-in flash ROM in a batch operation.

Set the slide switch on the front panel as shown in the figure below, and turn ON the power. When the CRDY
lamp flashes after several seconds, the restore operation is completed.

® |
|D}’NASEEV,|

CRDY: LED that flashes when backup is properly completed.

=~ ERR: LED that flashes when backup is not properly completed.

sssese

LAV D& rg‘ SW1 slide switch
L Only bit 2 and bit 4 are ON; bit 1 and bit 3 are OFF.
1 h—tl;
M ||
4 |1 -
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9.5 Motor Problems and Corrective Actions

When an abnormality occurs during motor operation, first check the LED display on the front panel of the driver.

If the cause of the problem cannot be determined by the indication of the LED display, take an appropriate
corrective action as provided below.

If the driver is still not be able to return to anormal operating condition despite corrective actions taken, stop

operating the drive and contact us.

Problem

Possible cause

ltem(s) to be inspected

Corrective action

The motor does not
servo-lock.

™ No AC power is being supplied. | Check the wiring. Turn on the power.
Lhe servo ON terminal is set to Inspect. Setto L.
The Se_rvo (.)N disable (SRVDS) Inspect. Release the button.
button is being pressed.
™ Position control bandwidth,
velocity control bandwidth, Inspect Adjust to the proper value(s)

and/or position integral limiting
value are too small.

or perform auto-tuning.

The motor does not
start.

Motor is overloaded.

Check to see if the
motor operates without
any load.

Reduce the load or replace
a motor with higher torque if
the motor starts.

™

Incorrect external wiing

Inspect the wiring.

Refer to the connection
diagram and connect
correctly.

Position control bandwidth,
velocity control bandwidth,
and/or position integral limiting
value are too small.

Inspect.

Adjust to the proper value(s)
or perform auto-tuning.

The motor rotation

Improper connections

Check the motor
connections in phases
A, B, C, and GND.

Refer to the connection
diagram and connect
correctly.

Motor is overloaded.

motor operates without
any load.

is unstable. ™ Incorrect motor/driver model Check the model . !f the combination is
S numbers on the rating |incorrect, change to the
combination L9
nameplates. correct combination.
Check if the ambient .
™ . . . . Lower the ambient
Ambient temperature is too high. terl'\perature is above temperature to 45 or less.
The motor 45°C.
overheats. Check to see if the Reduce the load or replace

a motor with higher torque if
the motor starts.

Abnormal sounds
are generated.

Improper mounting

Mounting screws are
loosened.

Tighten the screws.

Bearing problem

Check for abnormal
sound and vibration
from the bearings.

Motor replacement is
necessary. (Contact us.)

Mounting base vibration

Check the mounting
base.

Reinforce the mounting
base.

Motor torque is too
small.

Incorrect motor/driver model
combination

Check the model
numbers on rating
nameplates.

If the combination is
incorrect, change it to the
correct combination.

Motor is overloaded.

Check the OVL error
signal.

Review the operation.
Reduce the load.

Position control bandwidth,
velocity control bandwidth,
and/or position integral limiting
value are too small.

Inspect.

Adjust to the proper value(s)
or perform auto-tuning.

Motor runs out of
control.

Incorrect motor/driver model
combination

Check the model
numbers on rating

If the combination is
incorrect, change it to the

nameplates. correct combination.
Check the Refer to the connection
™ Improper connections motor/encoder diagram and connect

connections

correctly.
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Specifications

10.1 Standard Specifications

(1) DM Series Motor

A Series
Item Unit DM1A DM1A DM1A DM1A
-200 -150 -100 -050
Maximum output torque N-m (kgf-m) | 200 (20) 150 (15) | 100 (10) 50 (5.0)
Rated number of revolutions
EAOtor (100/200V) rps 0.5/1.0 1.0/1.0
. . Encoder resolution p/rev 4,096,000
driver | Rotational Repeatability accurac Sec +1
positioning P 1y accuracy =
Absolute accuracy Sec +15
Rotor inertia kg-m? 167 x 10° | 142x10° | 119x10° | 96 x 10
Allowable axial Positive 4 x10% (4 x 10%)
oa Negative 2x10" (2x107%)
Allowable moment load N-m (kgf-m) 400 (40)
Axial displacement | Positive mm/N 2x10°(2x107)
Motor | “ - 5 5
rigidity Negative (mm/kgf) 3x10°(3x107)
. o rad/ N-m 4x107
Moment displacement rigidity (rad/kgf.m) (4 x 109
Mass kg 29 24 19 14.5
Height (refer to dimension diagram) mm 188 163 138 113
B Series
Item Unit DM1B DM1B DM1B DM1B DM1B
-075 -060 -045 -030 -015
Maximum output torque N-m (kgf-m) | 75 (7.5) 60 (6.0) 45 (4.5) 30 (3.0) 15 (1.5)
Rated number of revolutions
(100/200V) rps 1.0/2.0 1.0/1.5 1.0/2.0 1.5/2.0 2.0/2.0
Motor Encoder plrev 2,621,440
+ resolution
driver | Rotational Repeatability
positioning accuracy Sec 1
Absolute Sec +15
accuracy
Rotor inertia kg-m? 27x10° [ 23x10° [ 19x10° | 15x10° | 12x10°
Allowable axial Positive 3x10* (3 x 10°%)
load : N (kgf) 4 3
oa Negative 1x10" (1 x 10%)
Allowable moment load N-m (kgf-m) 200 (20)
Axial displacement | Positive mm/N 25x10° (2.5 x 10°)
Motor | © 7. - 5 5
rigidity Negative (mm/kgf) 3x10™(3x107)
. o rad/ N-m 1x107°
Moment displacement rigidity (rad/kgf.m) (1x 10%)
Mass kg 14 12 9.5 7.5 5.5
Height (refer to dimension diagram) mm 194 168 143 118 92.5
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Motor model name DM18 DM1C
-004 -004

Maximum torque (N-m) 4

Maximum number of revolutions (rps) 2.5

Encoder resolution (p/rev) 2,621,440

Absolute accuracy (sec) Note

Repeatability accuracy (sec) +3

Axial rotational deflection (um),.p 10

Radial rotational deflection (um)pp 10

Rotor inertia (kg-m?) 55x10° | 25x10°

Withstand load (N) 50

Mass (kg) 3 | 3

Note: Absolute accuracy £20 sec or £60 sec, selection
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Specifications

(2) DR Series Motor
A Series
ltem Unit DR1A | DR1A | DR1A | DR1A | DR1A | DR1A
-400 -300 -200 -150 -100 -050
Maximum output torque N-m (kgf-m) | 400 (40) | 300 (30) | 200 (20) | 150 (15) | 100 (10) | 50 (5.0)
Votor (nggggg\'};ber of revolutions ps 0.25/0.5 0.5/1.0 1010 | 1515
+ Encoder resolution p/rev 1,638,400
driver | Rotational |Repeatability
positioning | accuracy Sec *3
Absolute accuracy Sec +30
Rotor inertia kgm? [ 400x10° | 340x10° | 285x10° | 230x10” | 200x10°* | 180x10°
Allowable axial | Positive N (kaf) 4 x10* (4 x 10°%)
load Negative 2x10% (2 x 10°%)
Allowable moment load N-m (kgf-m) 400 (40)
Axial Positive mm/N 2x10°(2x10%)
displacement
Motor ity Negative | (mmikgf) 3x10° (3% 10%)
. o rad/ N-m 4x107
Moment displacement rigidity (rad/kgf-m) (4 x 109
Mass kg 65 55 45 36 31 26
dHiz'grh;n(}r)efer to dimension mm 358 304 250 212 185 158
B Series
Item Unit DR1B | DR1B | DR1B | DR1B | DR1B
-060 -045 -030 015 -008
Maximum output torque N-m (kgf-m) | 60 (6.0) | 45 (4.5) | 30 (3.0) | 15(1.5) | 8(0.8)
otor ﬁiggldzgg\r/")ber of revolutions ps 1015 | 1.020 | 1520 2.0/2.0
+ Encoder resolution p/rev 1,015,808
driver |Rotational |Repeatability
positioning | accuracy Sec 3
Absolute accuracy Sec 145
Rotor inertia kgm?  [33x10°]26x10°|24x10°[21x10°[15x 10°
Allowable axial | Positive N (kg 3x10* (3 x 10%)
load Negative 9 Tx10° (1 x 10°)
Allowable moment load N-m (kgf-m) 200 (20)
Axial Positive mm/N 3x10°(3x107)
Motor ?i'gsizli?;ement Negative (mm/kgf) 4x10° (4 x10%)
. .. rad/ N-m 2x10°
Moment displacement rigidity (rad/kgf.m) 2 x 10%)
Mass kg 15.5 13.0 11.0 9.0 6.0
dHi‘;'é‘gng’)efer to dimension mm 207 179 151 123 85
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E Series
Item Unit DR1E DR1E DR1E DR1E DR1E
-250 -220 -160 -130 -100
Maximum output torque N-m (kgf-m) | 250 (25) | 220(22) | 160 (16) | 130 (13) | 100 (10)
Rated number of revolutions
Motor | (100/200V) rps 0.5/1.0 1.0/1.5
+ Encoder resolution p/rev 1,228,800
driver Rotgpoqal Repeatability Sec +3
positioning | accuracy
Absolute accuracy Sec +45
Rotor inertia kg-m? 185 x 107 | 170 x 10° | 140 x 10° | 125x 107 | 100 x 107
Allowable axial Positive 4 x10* (4 x 10%)
load Negative N (ka) 2x10° (2 x 10°)
Allowable moment load N-m (kgf-m) 400 (40)
Motor | Axial displacement | Positive mm/N 2x10° (2x10%)
rigidity Negative (mm/kgf) 3x10°(3x1079)
7
Moment displacement rigidity (rr:cci‘//k’g\;fﬁ) (2 i 18’6)
Mass kg 48 44 36 32 26
Height (refer to dimension diagram) mm 355 327 271 243 210
E Series
Item Unit DR1E DR1E
-070 -030
Maximum output torque N-m (kgf-m) | 70 (7.0) 30 (3.0)
Rated number of revolutions
Motor | (100/200V) rps 1.5/2.0 1.5/2.0
+ Encoder resolution p/rev 1,228,800
driver | Rotational Repeatabilit
positioning accpuracy / Sec 3
Absolute accuracy Sec +45
Rotor inertia kg-m” 85x10° [ 72x10°
Allowable axial Positive 4 x10% (4 x 10°)
load Negative N (kgf) 2x10° (2 x 10%)
Allowable moment load N-m (kgf-m) 400 (40)
Motor Axial displacement | Positive mm/N 2x10°(2x10?)
rigidity Negative (mm/kgf) 2x 10 (3x10%)
7
Moment displacement rigidity (rfgllkgfm) (i i 18_5)
Mass kg 22 18
Height (refer to dimension diagram) mm 183 156
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Specifications

(3) DR/5000 Series Motor

DRSE Series DR5B Series
Item Unit DR5E DR5E DR5B DR5B DR5B
-100 -070 -070 -050 -030
Maximum output torque N-m (kgf-m) | 100 (10) | 70 (7.0) 70 (7.0) 50 (5.0) 30 (3.0)
Rated number of revolutions
Motor | (100/200V) ps /2.0 /4.0
+ Encoder resolution p/rev 638,976 557.056

driver | Rotational Repeatabilit

positioning accrLracy / Sec 4 5

Absolute accuracy Sec +90 +90
Rotor inertia kg-m? 125x10° [ 100 x 10 | 37 x10° | 34x10° | 27x 107
Allowable axial Positive N (kg 4 x 104* (4 x 10%) 3x10* (3 x 10%)
load Negative 9 2x10% (2 x 10%) 1x10* (1 x 10%)
Allowable moment load N-m (kgf-m) 400 (40) 200 (20)

Motor | Axial displacement | Positive mm/N 2x10°(2x107%) 3x10°(3x107°)
rigidity Negative (mm/kgf) 3x10°(3x107) 4x10° (4x10%)
Moment displacement rigidity rad/N-m 4x 10:; 2x 10:2

(rad/kgf-m) (4x107) (2x107)
Mass kg 32 26 18.0 16.0 13.5
Height (refer to dimension diagram) mm 243 210 240 212 184
(4) Motor Environment Specification Current derating
curve
Motor Comment (2kW driver only)

Ambient | Temperature |0 to 45°C 50% 7

opere_at_ing Humidit 20 to 85% Should have no 45%

conditions Y R.H condensation. > 404

Ambient | Temperature |-20 to 85°C é

storage Humidit 20 to 85% Should have no £

conditions Y R.H condensation. o 30%

o : ; No corrosive gases and dust 5

perating environment o
should be present. ° N
L om
g
&
10%
0% T T T T
00 100 200 300 400 500 600
Ambient operating air temperature
(5) Driver Part (General Specifications)
Type 500W type 2kW type
Model name uOoOoo-oooN uOoOoo-0ooN uOoOoo-0o0oN
-00o0-*01-0 -1KO-*O01-0 -1LO0-*01-00
100 to 115V | 200 to 230V | 100 to 115V | 200 to 230V | 100 to 115V | 200 to 230V
Input power supply voltage AC AC AC AC AC AC
+10%, -15% | + 10%, -15% | + 10%, -15% | + 10%, -15% | + 10%, -15% | + 10%, -15%
50Hz/60Hz | 50Hz/60Hz | 50Hz/60Hz | 50Hz/60Hz | 50Hz/60Hz | 50Hz/60Hz

Maximum current

consumption (KVA) 0.8 3.4 3.4

gﬁ%:?;tﬁf:::?%jr:idity 0 to 50°C, 20 to 90% RH, without condensation

g”%%‘gr”;tztr‘érzﬂz i dity -20 to 85°C, 20 to 90% RH, without condensation

Operating environment No corrosive gases and dust should be present.

Mass (kg) 1.7 3.6 3.2

* Input voltage 100 to 115V AC: 1, 200 to 230V AC: 2
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(6) Driver Function Specifications

ltem

Specifications

Higher interface

RS232C interface (single channel communication, multi-channel communication)
PLC interface (can be selected from the following four types at ordering: contact I/O,
PROFIBUS-DP, CC-LINK, DeviceNet)

Emergency stop, servo command, start, stop, operation number, code input (BCD 2-digit),

Control . o ) . ) : : A
. . error reset, integral position control operation disable, interlock, velocity override selection, jog
Input input signal : .
sianal (+) command, job (=) command, M answer input etc.
9 Mechanical | Homing signal, (+) direction hardware over-travel signal, (-) direction hardware over-travel
input signal | signal
Control CPU ready, servo ready, operation under execution, error status, alarm status, position

Output | input signal

settling status, area signal 0, area signal 1, M code enable, code output (BCD 2-digit) etc.

signal Mechanical
input signal

Brake signal

Position detector
resolution

Rotating type  Standard DMA series: 4096000 pls/rev, standard DMB series: 2621440
pls/rev, small-diameter/flat: 2621440 pls/rev
Standard DRA series: 1638400 pls/rev, standard DRB series: 1015808
pls/rev, standard DRE series: 1228800 pls/rev
High-speed DRB series: 557056 plc/rev, high-speed DRE series: 638976
pls/rev
Standard, high-stiffness series: 0.25 um, high-speed,

Linear high-speed/high-stifiness series: 0.5 um,

Coordinate system

Either rotational coordinates or linear coordinates can be selected.

Command unit coordinate (rotating type): pulse, angle (1/100, 1/1000, 1/10000 degree), user
setting unit

(linear): pulse, angle (10um, 1um, 0.1um), user setting units

Operation unit: command unit, index Type A, index Type B

Method

I-PD position control (position: integral proportional control, velocity: proportional control)
Various feed forward functions (position, velocity, acceleration)

Various standard filters (velocity command filter, velocity feedback filter, first order delay filter)
Optional filter (notch filter 2 channels)

Control
part

Adjustment

Position control bandwidth:1 Hz to 32Hz, velocity control loop width: 5Hz to 200Hz
Position integral limiter setting

Various feed forward percentages (position, velocity, acceleration)

Various standard filter settings (velocity command filter bandwidth, velocity feedback filter
enable/disable, bandwidth, first order delay filter setting)

Optional filter setting (notch filter bandwidth)

*1) Calculates proportional gain and acceleration feed forward gain of the velocity control
part automatically based on measurement by the auto-tuning operation or manual setting
of the load inertia/weight with respect to the settings of velocity control bandwidth and
acceleration feed forward percentage.

*2) Calculates position control bandwidth, velocity control loop bandwidth, and position
integral limiting value automatically during execution of the auto-tuning operation or by
manual setting of the servo stiffness.

Acceleration/decelerat
ion control

Trapezoidal move: Acceleration curve and deceleration curve can be selected individually.
Acceleration time or deceleration time can be selected individually (with respect to the
maximum velocity).

Cam profile move: Cam profile selection (8 standard parts and 8 user parts)

Acceleration curve or deceleration curve at velocity override change can be selected
individually.

Acceleration time or deceleration time at velocity override change can be selected individually
(ratio to override is 100%).

Feed time setting or maximum velocity setting

*3) Real time override possible, interlock possible

Operation function

Jog move operation, test operation, auto-tuning operation, homing operation, signal search
operation, index operation A, index operation B, table reference operation, program operation,
MDI operation

Program
operation

No. of program blocks:1000, No. of programs:100 (including 10 fixed programs)

Possible to change parameters and reference monitors in a program. IF statements, FOR
statements, WHILE statements, and subprogram calls are possible.

Possible to write programs that use variables (50 registration variables and 50 volatile
variables).

Step execution and repetitive execution are possible.

10-7



Specifications

Item Specifications
Encoder/resolver error, power module error (over-voltage and over current), main power
Protection functions supply error, overload, maximum velocity, excessive position deviation, hardware over-travel,

software over-travel (only for linear coordinate)

M function (2-digit)
Others Support software PC utility running under Windows (optional)
Possible to connect the operation display pendant (optional)

Analogue signal monitor (velocity, general, torque/thrust command)

For general monitoring, what is shown by the monitor can be selected by setting (position
error, test operation response, position command value, current position value, position
command differential value)

Digital signal monitor (settling signal)

Monitoring internal information by higher interface

Monitor
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10.2 Torque - Speed Characteristics

(1) DM Series

Output torque (N-m)

200-230 VAC power supply
100-115 VAC power supply

1) Type A
200 4 DM1A-200
K
- \\\
15 JLOM1A-150 — \\
- DM1A-100 \
DM1A-050 \ \
50 _%\-\
0 1.0
No. of revolutions (rps)
DM1B-004, DM1C-004
5
DM1B-004,
4 DM1C-004
€ 3
3 A\
g ¢ A\
5 \/
2
| \
0 T ¥
0 1.0 2.0 2.5
No. of revolutions (rps)
(2) DR Series

Output torque (N-m)

— 200-230 VAC power supply

100-115 VAC power supply
1) Type B

80
1 DR1B-060

501

~
S
1

DR1B-030

)
S

Output torque (N-m)

DR1B-015

o
o

_DR1B-008

=

=
=

0.5

1.5 2

No. of revolutions (rps)

3) Type E

psp JORIE20 |
DR1E-220 ~~._

o
f=}
=

DR1E-160 N

——e———
DR1E-130

100 DR1E-100_

150 1

DR1E-070

5

=]

7 DR1E-030

=)

No. of revolutions (rps)

10-9

Output torque (N-m)

Output torque (N-m)

2) Type B
80
DM1B-075
S
70 Sas
DM1B-060 A
60 =
0l \_\ \
DM1B-045 N \\ \
40 —ES ~\‘1\
N
50-DM1B-030 1
~=—=—1_\
0T omis015 \
10 s SEr—
0 0.5 1.0 1.5 2.0
No. of revolutions (rps)
2) Type A
450
100 Df<1A-4oc
0]\
— 3o PRIAS30C
Z 50
] DR1A-200
g 0t
£ DR1A-150
S 150
5 DR1A-100%~__
S 100
DR1A-050
50 P
0% 0.5 1 15
No. of revolutions (rps)
4) Type DR5B, DR5E
DR5E-100 I f
100 fmemmmmm ot -
0 ? ;
sg DR5E-070 N '?
s0J DREB-07C KN
50/ DR5B-050 LN
" brss-03c \\\
30 ; >
| N
2 e >
10 ‘ R \
|
0 1.0 2.0 3.0 7.0 5.0

No. of revolutions (rps)
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Specifications

10.3 External Dimensions (Unit: mm)

(1) DM Series Motor

1) Type A
6-M8 screw depth 10 L (Refer to standard specification) )
(Equal circular division)- , ; o 6-M6 screw depth 15| 48 48
5+0. 107
Stator
4 (@]
g o
é
S e T
S |ss
3|2 == |0
SR N
AR N | SN | S I
o}
O
9] O
1| O (@)
(°6.5) o) oo
iR . Encoder cable
Rot: .
° °/ (300)
Motor cable (410.1)
2) Type B
6-M8 screw depth 8 L (Refer to standard Stator
{Equal circular division) specification) 28 o8
3g+0.2 11 i‘s 6-M6 screw depth 8 |
—_—le (Equal circular division ® ] 04+U-E
—T]
S8 © ©
/st
w© Y7 0
5188 = §
AR i = X AS
=] P ° v
M w0
& g
= ya bl (26.5)
(BUD) Encoder cable (¢8 5)
Rotor d

Motor cable  (¢10.1)

3) DM1B-004, DM1C-004

6-M4 screw depth 6
<DM1C-004> <DM1B-004> 160 4-67 hole (Equal circular division)
77408 45107
6-M4 screw depth 6 694.5hole 4 10 140 3 17
98 depth of counterbore 5 3 b P
Herisert effective screw T Equal circular division) 7]
Length 4 (Equal circular ¥ <
division) D T b
g% 1
218820, \ ss RN ol N
ol 22 2|3
2|5l s 5|2
slel e = 8% 208
4 - / RS
T IS
U ; \\.( <
s & r 4
i = f’ ey iy
- Encoder cable (47.5) 2 2-M4 through ‘ e % u
10 wotor cabe WL 4-R5 Motor cable /4 —— —_-:
= |
(p1.1%x4) ‘Li \ Encoder cable
($7.5%8)
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(2) DR Series Motor

1) Type A

Rotor Stator

6-M8 screw depth 12 (Equal circular division) Motor cable (3.2 x 4)
L (Refer to standard specificatio

+2
g0.2 \Qu
/
bIA
sl o 88| om
Ssl 2 o]
Tl = N
22 %%
s el e
W
79 (300) Encoder cable (6. 8)
d
Rotor
2) Type E M8 o~ deth -12 \ 6-M8 screw depth 12 (Equal circular division)
(Bqual ciroular division) -, (Refer to standard specification Stator
Broe N6+S Motor cable (anEXA)
/
- 3 1Y s r
==|C0 31| N S T se o2
ool e g8 |oo
L= 77 o 1
s o1
|2 5|
NS 5 2 o -
79 (300) Encoder cable  (#6.8)
|
3) Type B Rotor
6-M6 screw depth 9 Stator
(Equal circular division)
L (Refer to standard specification) Motor cable (¢,3 X 4)
402 \ 5*§ 6-M6 screw depth
\ / Equal circular division)
P / / A N S
I O 1 I b fom N
E) e e Ik
wlo | w0 4197k o ) @ -
SO S o 4 &
—1 5| @ | L2 f
£ A Sl =
1} -/ r.
\ Encoder cable (¢8.8)
60 (300)
4) Type B (DR1B-008 only)
6-M5 maximum depth 5
Equal circular division)85 +1
. " Stator 6-M6 maximum depth 12
3*o.2 3.4*0s8 / Motor cable (Equal circular division)
g (#3.2x4)
¢7E t0.2

e

R\

B [ e g 5
\uaf\, 'T‘ [as]
2o @ =
slel|® = 5
K C',—’:—\' —
Rotor 5.3 mmr\_Tm““

CNwem
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Specifications

(3) Driver Section

1) uO0O0-000N-O000-001
(500W, Type B is shown in the figure.)

16 150«

Il
)

o
&

-
&

I
1

=
&

2501
239105
gl

T
)

5
&)

It
|

%8
&

I
)

.
4

2) UO0O0O-000N-O000-001
(2kW type without regenerative unit)

42 66
50

6 200 =

A\ CAUTION &%
o

A TEMPERATURE|
FAEE

|

I
)G

e
SIS

[

250
239105
215

R
)

&

e

It

&3

;

If
)

r__’
&

I
I

==
&

i
)

D)
&%

Il
g

B
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3) vO0O0-000N-000-001
(2kW type with regenerative unit)

2504

239:05

10«
42 66
50 ‘ 5005 16 2304
v .
S
ACAUTION;‘;z

e
A TEMPERATLRE|
Ere

=
&

It
|

i

"N
&

I
I

r—-‘
&

Il

BE

I
(%S

e

I
Il

F‘
&

215+
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Specifications

10.4 Restrictive Conditions for the Frequency of Repeated
Operations (DR5B Series Only)

When running and stop operations are performed repeatedly on DYNASERV DRS5B series (DR5B-030, -050,
-070) because of a high number of rated revolution, some restrictions may apply based on the characteristic of
the motor and the driver with respect to the frequency of repeated running and stop operations. Consider those
restrictions carefully when using the motor.

(1) Restrictions on the motor

The operating conditions under which the motor rotates and stops repeatedly are set assuming that the motor is
mounted on a metal stand, and the ambient temperature is 45°C.

When the motor is operated repeatedly with a cycle of acceleration, uniform speed, deceleration and stop, if the
load conditions and the operation time are set as shown in Figure 10.1, it is necessary to satisfy the equations
below.

In addition, if either the average speed (number of revolutions) or the current duty is known, the other can simply
be obtained from the graph shown in Figure 10.2.

The motor, current and speed can actually be measured by the oscilloscope function (see Chapter 7) of the PC
utility. Verify them with the monitor numbers listed below.

#365 Present velocity value
#369 Present current value (A/D)

Nr 1 P = i
5 Nr 1 . 1° = Velocity duty
I]B =7 (t1+2t2+t3) X 5tey x 100 Equatlon (1) 77B = Current duty

I, I2, Is = Current (A)
Nr = No. of revolutions (rps)

7+26-1°<103  Equation (3) tey = Cycle time (msec)
t1, t2, t3 = Time (msec)

1
7" = (ul+th+6L5) X 5oy X 100 Equation (2)

(Figure 10.2)  Average velocity/current duty é (Figure 10.1)
simplified graph 3

(rps) (%) %

5~ 100 % =

/]
(2]
_§ 4 80 ‘{7/
= A
S D\
> —
o3 60 )
s / = C
S />/,>>)\ £ S
o ) Y= =
22} 40} 29
o |
1 20+
7
4 ] tey
0 O
5 10 15 20 25 30 35
Current duty nc (%)
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<Example>

NR =4 (1ps)
I=13=9(A)
2=3(A)
t1=t2=1t3=1/4tcy

When calculating from the above setting example,

4 1 2 1 1

nB= > (4‘ttY+4—tCY+4tCY')—><5tCY><IOO
2
= 73 x100=40
81 9 81 1

UCZ(TtCY+ZtCY+_4 —ttY')—Xzzs,[CYXlOO

17100

=900 1

When substituting the above into equation (3),
40 +2.6 x19=98 <103
Therefore, the result satisfies the equation, and the setting is deemed to be correct.

(2) Restrictions on the driver

The repeat frequency caused by the driver is restricted by the heat generation of the driver’s built-in regenerative
resistor. If a repeated operation is performed using the pattern as shown in Figure 10.3, the repeat frequency, as
shown in Figure 10.4, is restricted by the load inertia using the number of revolutions as a parameter.

If the load inertia exceeds 1 kgm?’, or if it is necessary to use on DYNASERV DR5B series (DR5B-030, -050,
-070) outside of the limits, please contact Yokogawa.

(Figure 104) (Figure 103)
100
t Maximum velocity

80 \2 Tps -
£ \ 'g
£ \ o
3 >
£ 60 \3 rps |
) \ ! —~ ter -~ Time
g ! Repeat f _ 60
=1 \4 rps \ i epeat frequency = ——— [times/min]
240 < :
5 \ NB
& . \ L
Q rps
o N N ™~

a \\ T

\
0 , .
o 7 7 T ob N

Load inertia [kgm?]
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Parameter details STD1

1 Enables the over-travel error function in the + direction Always
Minimum value: 0 Long: + oT
Maximum value: 1 +HOT _ErrorEnable
Initial value: 0 Short:  +HOT_ErrEn
Unit: None +HOT_ErrEn

Specify whether or not to enable an error when the over-travel signal in the + direction is detected while commanding to
move the axisin the + direction.

0: Does not enable an error.

1. Enablesan error.

2 Enables the over-travel error function in the - direction Always
Minimum value: 0 Long: - oT
Maximum value: 1 -HOT_ErrorEnable
Initial value: 0 Short:  -HOT_ErrEn
Unit: None -HOT_ErrEn

Specify whether or not to enable an error when the over-travel signal in the - direction is detected while commanding to
move the axisin the - direction.

0: Does not enable an error.

1. Enablesanerror.

3 Selecting the type of cam profile move Always

Minimum value: 0 Long:

Maximum value: 1 CamMoveSel

Initial value: 1 Short:

Unit: None CamMoveSel
Specify the operation curve type during move operation that accompanies positioning (displacement amount is already
known).

0: Trapezoidal motion profile
1. Cam profile motion profile

4 Selecting the acceleration type Always
Minimum value: 0 Long:
Maximum value: 1 AccProfeel
Initial value: 0 Short:
Unit: None AccProfeel

Select the accel eration type during trapezoidal move.
0: Constant acceleration

1. Sshaped

5 Selecting the deceleration type Always
Minimum value: O Long:
Maximum value: 1 DecProfeel
Initial value: 0 Short:
Unit: None DecProfeel

Select the decel eration type during trapezoidal move.
0: Constant deceleration

1. Sshaped



6 Selection of the cam profile Always
Minimum value: 1 Long:
Maximum value: 16 CamProfeel
Initial value: 6 Short:
Unit: None DecProfeel
Select the cam profile during cam profile move.
1to8: Standard installed cam profile
9t016: User registered cam profile
7 Acceleration time during a trapezoidal move Always
Minimum value: 1 Long: Tacc
Maximum value: 9999 TaccTrapezoid
Initial value: 1000 Short: Tacc
Unit: msec TaccTrapez

Specify the acceleration time required for velocity change for the maximum velocity during trapezoidal move.

8 Deceleration time during a trapezoidal move Always
Minimum value: 1 Long: Tdec
Maximum value: 9999 TdecTrapezoid
Initial value: 1000 Short:  Tdec
Unit: msec TdecTrapez

Specify the deceleration time required for velocity change for the maximum velocity during trapezoidal move.

9 Feeding Velocity Always
Minimum value: O Long:

Maximum value: 16000000 FeedVelocity
Initial value: Motor dependent Short:
Unit: Axis command unit/sec FeedVel

Specify the feeding velocity.

For trapezoidal move: Specify the feeding velocity.

For cam move: Specify the feeding velocity (peak velocity).

10 Jog Velocity Always
Minimum value: 0 Long:

Maximum value: 16000000 JogVelocity
Initial value: Motor dependent Short:
Unit: Axis command unit/sec JogVel

Specify the feeding veocity in jog mode.

11 Over-travel search velocity during a homing move Always
Minimum value: 1 Long: ORG-OT
Maximum value: 16000000 ORG-OT_SearchVel
Initial value: Motor dependent Short: ORG-OT-VEL
Unit: Axis command unit/sec ORG-OT-Vel

Secify the velocity when executing over-travel signal search move in homing mode. This parameter isinvalid if the

over-travel signal search is not executed.

12 Homing operation: Home sensor proximity signal search Always
velocity
Minimum value: 1 Long: ORG-
Maximum value: 16000000 ORG-ORG_SearchVel
Initial value: Motor dependent Short: ORG-ORGVel
Unit: Axis command unit/sec ORG-ORGVel

Specify the velocity to search the home proximity signal in homing mode. This parameter isinvalid if the origin

proximity signal is not used.



15 Homing operation: Origin position offset feed velocity Always
Minimum value: 1 Long: ORG-
Maximum value: 16000000 ORG-OffsetVel
Initial value: Motor dependent Short:  ORG-OffVel
Unit: Axis command unit/sec ORG-OffVel

Specify the velocity when executing origin offset move in homing mode. This parameter isinvalid if the origin offset is

0.

16 Velocity override percentage 1 Always
Minimum value: 0 Long: 1
Maximum value: 20000 VelOverride1
Initial value: 10000 Short:  V 1
Unit: 1/100 % VelOvrrid1

Specify override 1 for feeding velocity.

17  Velocity override percentage 2 Always
Minimum value: 0 Long: 2
Maximum value: 20000 VelOverride2
Initial value: 10000 Short: V 2
Unit: 1/100 % VelOvrrid2

Specify override 2 for feeding velocity.

20 Homing direction Always
Minimum value: 0 Long: ORG-
Maximum value: 1 ORG-Direction
Initial value: 0 Short:  O-OrgDir
Unit: None O-OrgDir

Specify the homing direction (origin proximity signal search direction) in homing mode.

0: -direction
1. + direction
21 Enable/Disable the over-travel signal under the homing Always
mode
Minimum value: 0 Long: ORG-OT
Maximum value: 1 ORG-OT_SignalUse
Initial value: 0 Short: O-OT_Use
Unit: None 0O-OT_Use
Specify whether or not to execute the over-travel signal search in homing mode.
0: Disablesthe over-travel signal search.
1. Enablesthe over-travel signal search.

25 Homing operation: Origin inside selection Always
Minimum value: 0 Long: ORG-
Maximum value: 1 ORG-InsideSelect
Initial value: 1 Short:  O-Inside
Unit: None O-Inside

If the home position proximity signal is used in the home position mode, specify whether the Z signal inside the home

position proximity signal is set to the origin or the Z signal outside the home position proximity signal is set to the

origin. If the home position proximity signal is not used, this parameter is not valid.
0: The Z signal outside the home position proximity signal is set to the origin.
1. TheZ signal inside the home position proximity signal is set to the origin.



27 Enabling the homing flag position error Always

Minimum value: 0 Long: ORG-

Maximum value: 1 ORG-DogErrorEnable
Initial value: 1 Short:  O-DogErrEn

Unit: None O-DogErrEn

When the homing mode is completed, an error or warning is generated when the relationship between the origin flag
position and motor Z-phase position is as follows.
An error is generated if:

X Originflag position - Z-phase position x > Z-phase gap x 0.45, or

X Origin flag position - Z-phase position X < Z-phase gap x 0.05

A warning is generated if :
x Origin flag position - Z-phase position x > Z-phase gap x 0.40, or
x Origin flag position - Z-phase position x < Z-phase gap x 0.10

29 Offset distance from the Home position Always
Minimum value: -9999999 Long: ORG-
Maximum value: 9999999 ORG-Offset
Initial value: 0 Short:  O-Offset
Unit: Axis command unit O-Offset

Specify the origin offset amount in homing mode.

30 Homing complete operation command value Always
Minimum value: -9999999 Long: ORG-
Maximum value: 9999999 ORG-Pcmd][ unit]
Initial value: 0 Short:  O-
Unit: Axis command unit ORG-Pcmd

Specify the operation command coordinate value after homing operation is completed.

31 Operation width under testing mode Always
Minimum value: 0 Long: TEST-
Maximum value: 9999999 TestWidth
Initial value: Motor dependent Short:

Unit: Axis command unit TestWidth

Specify the operation width in test mode.

32 Operation width under Auto-tuning Always
Minimum value: 1 Long: A_TUNE-
Maximum value: 9999999 A-TUNE-Width
Initial value: Motor dependent Short:  AT-

Unit: Axis command unit AT-Width

Specify the operating range in auto-tuning mode.

33 Maximum acceleration/deceleration under Auto-tuning Always
Minimum value: 10 Long: A _TUNE-Tacc
Maximum value: 9999 A-TUNE_TaccMax
Initial value: 9999 Short:  AT-TaccMax
Unit: msec AT_TaccMax

Specify the maximum value of acceleration/decel eration time in auto-tuning mode.



34 Initializing the acceleration/deceleration time while under Always

Auto-tuning
Minimum value: 100 Long: A _TUNE-Tacc
Maximum value: 9999 A-TUNE_Tacclni
Initial value: 1000 Short:  AT-Tacclni
Unit: msec AT_Tacclni

Specify the initial value of acceleration/decel eration time in auto-tuning mode.

38  Servo stiffness settings Always
Minimum value: 1 Long:
Maximum value: 5 ServoRigidity
Initial value: 3 Short:
Unit: None ServoRigit

Specify the servo stiffness. (The larger the number is specified, the stronger the servo stiffness becomes. However, the
motor vibrates more.)
1. Velocity control width: 30Hz Position control width: 7Hz
Velocity control width: 40Hz Position control width: 10Hz
Velocity control width; 50Hz Position control width: 12Hz
Velocity control width; 60Hz Position control width: 15Hz
Velocity control width: 70Hz Position control width: 17Hz

39 Signal search direction Always

Minimum value: 0 Long: SIG-
Maximum value: 1 SIG-Direction
Initial value: 0 Short:  S-
Unit: None S-Dir

Specify the search direction in signal search mode.
0: -direction
1. + direction

41 Enabling the signal search mark signal Always
Minimum value: 0 Long: SIG-
Maximum value: 1 SIG-MarkEnable
Initial value: 0 Short:  S-MrkEn
Unit: None S-MrkEn

Specify whether or not to search the mark signal in signal search mode.
0: Disablesthe mark signal search.
1. Enablesthe mark signal search.

42 Enabling the proximity signal during homing Always
Minimum value: 0 Long: SIG-
Maximum value: 1 SIG-OrgEnable
Initial value: 0 Short:  S-OrgEn
Unit: None S-OrgEn

Specify whether or not to search the origin proximity signal in signal search mode.
0: Disablesthe origin proximity signal search.
1. Enablesthe origin proximity signal search.



43 Enabling the (+) direction over travel signal during the Always
signal search

Minimum value: 0 Long: SIG-+ oT
Maximum value: 1 SIG-+OT_Enable
Initial value: 0 Short:  S-OTEn+

Unit: None S-OTEn+

Specify whether or not to search the (+) direction over-travel signal in signal search mode.
0. Disablesthe (+) direction over-travel signal search.
1. Enablesthe (+) direction over-travel signal search.

44 Enabling the (-) direction over travel signal during the Always
signal search
Minimum value: 0 Long: SIG-- oT
Maximum value: 1 SIG--OT_Enable
Initial value: 0 Short:  S-OTEn-
Unit: None S-OTEn-

Specify whether or not to search the (-) direction over-travel signal in signal search mode.
0: Disablesthe (-) direction over-travel signal search.
1. Enablesthe (-) direction over-travel signal search.

46 Signal search mark signal logic settings Always

Minimum value: 0 Long: SIG-

Maximum value: 1 SIG-MarkLogic

Initial value: 0 Short:  S-MrkLogic

Unit: None S-MrkLogic
Specify the mark signal logic search in the signal search mode. This parameter isinvalid if the mark signal search is not
performed.

0: Mark signal OFF
1. Mark signal ON

47 Logic for the proximity signal during homing Always
Minimum value: 0 Long: SIG-
Maximum value: 1 SIG-OrglLogic
Initial value: 0 Short:  S-OrglLogic
Unit: None S-OrglLogic

Specify the origin proximity signal logic in the signal search mode. This parameter isinvalid if the origin proximity
signal search is not performed.

0: Origin proximity signal OFF

1. Origin proximity signal ON

48 Logic for the (+) direction over-travel signal during the Always
signal search mode
Minimum value: 0 Long: SIG-+ oT
Maximum value: 1 SIG-+OT_Logic
Initial value: 0 Short:  S-OTLogic+
Unit: None S-OTLogic+

Specify the + direction over-travel signal logic in the signal search mode. This parameter isinvalid if the + direction
over-travel signal search is not performed.

0: + direction over-travel signal OFF

1. + direction over-travel signal ON



49 Logic for the (-) direction over-travel signal during the Always
signal search mode

Minimum value: 0 Long: SIG-- oT
Maximum value: 1 SIG--OT_Logic
Initial value: 0 Short:  S-OTLogic-
Unit: None S-OTLogic-

Foecify the - direction over-travel signal logic in the signal search mode. This parameter isinvalid if the - direction
over-travel signal search is not performed.

0: -direction over-travel signal OFF

1. -direction over-travel signal ON

50 Position control bandwidth Always
Minimum value: 1 Long:
Maximum value: 32 PosControlFreq
Initial value: 1 Short:
Unit: Hz PosFreq

Specify the position control bandwidth of the axis position control section. This parameter is set automatically by either
executing auto-tuning operation or changing the "servo stiffness settings' parameter.

51 Velocity control bandwidth Always
Minimum value: 5 Long:
Maximum value: 200 VelControlFreq
Initial value: 20 Short:
Unit: Hz VelFreq

Specify the control bandwidth of the velocity control section. This parameter is set automatically by either executing
auto-tuning operation or changing the "servo stiffness settings' parameter.

53 Position integral limiting value Always
Minimum value: 0 Long:
Maximum value: 4999999 PoslintegralLimit
Initial value: 10000 Short:
Unit: None PoslIntLim

Specify the limiter value of the position error integrator in the axis position control section. Specify a smaller value
when a wind-up condition occurs during axis operation. This parameter is set automatically by either executing
auto-tuning operation or changing the "servo stiffness settings' parameter.

54 Position feed forward percentage Always
Minimum value: 0 Long: %
Maximum value: 126 Position_FF_%
Initial value: 0 Short: FF_%

Unit: % Inch_FF%

Specify the position feed forward of the axis control section.

55 Velocity feed forward percentage Always
Minimum value: 0 Long: %
Maximum value: 126 Velocity FF_%
Initial value: 100 Short: FF_ %

Unit: % Vel FF%

Specify the velocity feed forward.



56 Acceleration feed forward gain Always

Minimum value: 0 Long: %
Maximum value: 200 Accelaration_FF_%
Initial value: 0 Short: FF_%

Unit: % Acc_FF%

Specify the acceleration feed forward. This parameter calculates the internal gain based on the load inertia/load mass.

58 Positioning settling width Always
Minimum value: O Long:
Maximum value: 9999999 CoinWidth
Initial value: 5 Short:
Unit: Axis command unit Coin_width

Specify the settling width to be used for position settling check and position settling wait in the axis position control
section.

59 Position deviation filter frequency Always
Minimum value: 1 Long:
Maximum value: 250 PerrFilteFreq
Initial value: 10 Short:  PerrFilFrq
Unit: Hz PerrFilFrq

Specify the position deviation filter frequency.

60 Filter use when generating position settling signal Always
Minimum value: 0 Long: COIN
Maximum value: 1 FilterEn_atCOIN
Initial value: 0 Short:  FilEn_COIN
Unit: None FilEn_COIN

Specify whether or not to use the position deviation filter when the position settling signal is generated.
0: Doesnot use.

1. Uses.

65 Value causing an error detection in the (+) or CW direction Always
Minimum value: 1 Long: +
Maximum value: 999999 PosDevErrLimit+
Initial value: 999999 Short: +
Unit: pulse PerrLim+

Specify the + direction detection value when an excessive position deviation error occurs.

66 Value causing an error detection in the (-) or CCW Always
direction
Minimum value: -999999 Long: -
Maximum value: -1 PosDevErrLimit-
Initial value: -999999 Short: -
Unit: pulse PerrLim-

Specify the - direction detection value when an excessive position deviation error occurs.



68 Torque limit percentage Always
Minimum value: 0 Long:

Maximum value: 10000 TorgLimit_%
Initial value: 10000 Short: %
Unit: 1/100 % TorgLimit%

This parameter can limit the torque or thrust.

69  Axis velocity monitoring gain (digital monitor) Always
Minimum value: 0 Long: (Digital)
Maximum value: 8 VelMonitorGain(Dig)
Initial value: 0 Short:  VdigMon_G
Unit: None VdigMon_G

Specify the axis velocity monitoring gain of the velocity monitor when controlling the digital velocity.
0: 6.55V / 32768 digits at digital detection velocity
1. 6.55V / 16384 digits
2. 6.55V / 8192 digits
3. 6.55V / 4096 digits
4: 6.55V / 2048 digits
5. 6.55V / 1024 digits
6. 6.55V /512 digits
7. 6.55V / 256 digits
8 6.55V/ 128 digits

70 Analog monitor selection Always

Minimum value: 0 Long:
Maximum value: 5 AnalogMonitorSelect
Initial value: 4 Short: A _Mon
Unit: None A_MonSel
Select the content to be output to the analog monitor.
0: Position deviation [pulse]
1. Test operation response [pulse]
2. Position command value [pulse]
3. Current position value [pulse]
4. Position command differential value (command velocity) [pps]
5: Current position differential value (current velocity) [pps]
71  AXis positioning error monitoring gain (analog monitor) Always
Minimum value: O Long:
Maximum value: 8 PerrMonitorGain
Initial value: 0 Short:  PerrMon_G
Unit: None PerrMon_G

Specify the position deviation monitoring gain of the analog monitor.
0: 6.55V / 32768 pulses

6.55V / 16384 pulses

6.55V / 8192 pulses

6.55V / 4096 pulses

6.55V / 2048 pulses

6.55V / 1024 pul ses

6.55V / 512 pulses

6.55V / 256 pulses

6.55V/ 128 pulses



72 Test operation monitoring gain (analog monitor) Always

Minimum value: 0 Long:

Maximum value: 8 TestMonitorGain
Initial value: 0 Short:  PerrMon_G
Unit: None PerrMon_G

SpeC|fy the test operation response monitoring gain of the analog monitor.
6.55V / 32768 pulses

6.55V / 16384 pulses

6.55V / 8192 pulses

6.55V / 4096 pulses

6.55V / 2048 pulses

6.55V / 1024 pulses

6.55V / 512 pulses

6.55V / 256 pulses

6.55V/ 128 pulses

ONDAREWDNERO

73 Position monitoring gain (analog monitor) Always

Minimum value: 0 Long:
Maximum value: 14 PosMonitorGain
Initial value: 0 Short:  PosMon G
Unit: None PosMon_G

SpeC|fy the position monitoring (position command value and current position value) gain of the analog monitor.

6.55V / 4194304 pulses

6.55V / 2097152 pulses

6.55V / 1048576 pulses

6.55V / 524288 pulses

6.55V / 262144 pulses

6.55V / 131072 pulses

6.55V / 65536 pulses

6.55V / 32768 pulses

6.55V / 16384 pulses

6.55V / 8192 pulses

10: 6.55V / 4096 pulses

11: 6.55V / 2048 pulses

12:6.55V / 1024 pulses

13:6.55V / 512 pulses

14: 6.55V / 256 pulses

15: 6.55V/ 128 pulses

74 Position differential value monitoring gain (analog Always
monitor)
Minimum value: 0 Long:
Maximum value: 7 VelMonitorGain
Initial value: 0 Short:  VelMon_G
Unit: None VelMon_G

Specify the position differential value monitoring (position command differential value and current position differential
value) gain of the analog monitor.
0: 6.55V /8192000 pulses
6.55V / 4096000 pulses
6.55V / 2048000 pulses
6.55V / 1024000 pulses
6.55V / 512000 pulses
6.55V / 256000 pulses
6.55V / 128000 pulses
6.55V / 64000 pulses

75 Velocity monitor selection (digital monitor) Always

Minimum value: 0 Long: (Digital)
Maximum value: 1 VelMonSel(Digital)
Initial value: 0 Short:  VelMonSelD
Unit: None VelMonSelD

This parameter switches the velocity monitoring output content when controlling the digital velocity.
0: Velocity monitor
1. Velocity monitor AC



79 Move time during a cam profile selection Always

Minimum value: 1 Long:

Maximum value: 30000 CamMoveTime
Initial value: 2000 Short:

Unit: msec CamMoveTim

Specify the move time during cam profile move.

80  Acceleration time during a cam profile selection Always
Minimum value: 1 Long:
Maximum value: 9999 TaccCam
Initial value: 1000 Short:  Tacc
Unit: msec TaccCam

Specify the acceleration time required for the 100% change of velocity override during cam profile move.

81 Deceleration time during a cam profile selection Always
Minimum value: 1 Long:
Maximum value: 9999 TdecCam
Initial value: 1000 Short:  Tdec
Unit: msec TdecCam

Specify the deceleration time required for the 100% change of velocity override during cam profile move.

82 Enabling the Program step execution Always
Minimum value: 0 Long: En
Maximum value: 1 ProgramStepEnable
Initial value: 0 Short:  PrgStepEn
Unit: None PrgStepEn

Specify whether or not to use step execution during program operation.

0: Normal execution
1. Step execution

83 ABS in program/MDI operation Always
Minimum value: 0 Long: MDI_ABS
Maximum value: 1 Prg MDI_ABS_En
Initial value: 0 Short:  PrgMDI_ABS
Unit: None PrgMDI_ABS

Specify whether or not to use absolute move during program operation or MDI operation.

0: Incremental move
1. Absolute move

84 Enabling the peak velocity during a cam profile move Always
Minimum value: 0 Long:

Maximum value: 1 CamPeakVelEnable
Initial value: 0 Short:  CamPeakEn
Unit: None CamPeakEn

Specify whether or not to operate by setting the peak velocity during cam profile move.
0: Operates using the move time during cam profile move operation.
1. Operates using the feeding velocity (peak velocity).



85 Enable the (+) direction soft limit error Always

Minimum value: 0 Long: + oT
Maximum value: 1 +SOT_ErrorEnable
Initial value: 0 Short:  +SOT_ErrEn
Unit: None +SOT_ErrEn

Specify whether or not to set the + direction soft limit error when the specified value exceeds the + direction soft limit
command value.

O Setsno error.

1. Setsan error.

86 Enable the (-) direction soft limit error Always
Minimum value: 0 Long: - oT
Maximum value: 1 -SOT_ErrorEnable
Initial value: 0 Short:  -SOT_ErrEn
Unit: None -SOT_ErrEn

Specify whether or not to set the - direction soft limit error when the specified value exceedsthe - direction soft limit
command vaue.

0. Setsno error.

1. Setsan error.

87 (+) direction soft limit settings Always
Minimum value: -999999999 Long: + oT
Maximum value: 999999999 +SOT_Limit
Initial value: 0 Short:  +SOT_Limit
Unit: Axis command unit +SOT_Limit

Specify the + direction soft limit value.

88 (-) direction soft limit settings Always
Minimum value: -999999999 Long: - oT
Maximum value: 999999999 -SOT_Limit
Initial value: 0 Short:  -SOT_Limit
Unit: Axis command unit -SOT_Limit

Specify the - direction soft limit value.

89 Brake turn OFF delay time upon Servo ON Always
Minimum value: 0 Long:
Maximum value: 2000 TimeSrvOn_toBrkOff
Initial value: 0 Short:  TimeBrkOff
Unit: msec TimeBrkOff

Specify the delay time from servo ON to brake OFF.

90 Advanced Brake turn ON before Servo OFF Always
Minimum value: O Long:
Maximum value: 000 TimeBrkOn_toSrvOff
Initial value: 0 Short:  TimeBrkOn
Unit: msec TimeBrkOn

Specify the advanced time for brake ON before servo OFF.



91 TBX_EMG Servo status Always
Minimum value: 0 Long: TBX_EMG_
Maximum value: 2 TbxEmgServoCondition
Initial value: 0 Short:  TbxEmg
Unit: None TbxEmgServ

Specify the servo status of the motor when EMG from TBX is executed.

0: Maintains the servo status after the axis operation stops.
1. Turnsthe servo OFF after the axis operation stops.
2. Stops the axis operation and immediately turns the servo OFF.

92 Start-up program enable Always
Minimum value: 0 Long:

Maximum value: 1 StartUpProgramEnable
Initial value: 0 Short: ProgEn
Unit: None StartPrgEn
Specify whether or not to execute the start-up program when program number 0O is registered.
0: Does not execute the start-up program.
1. Executesthe start-up program.

93 IFB_EMG Servo status Always

Minimum value: 0 Long: IFB_EMG_
Maximum value: 2 IfbEmgServoCondition
Initial value: 0 Short:  IfbEmg
Unit: None IfbEmgServ
Specify the servo status of the motor when executing EM G from the interface board.
0: Maintains the servo status after the axis operation stops.
1. Turnsthe servo OFF after the axis operation stops.
2. Stopsthe axis operation and immediately turns the servo OFF.

100 M function enable in program and MDI operation Always
Minimum value: O Long: M (PRG MDI)
Maximum value: 1 M_Enable(PRG MDI)
Initial value: 0 Short:  PrgMDI_MEn
Unit: None PrgMDI_MEn

Specify whether or not to validate the M function during program and MDI operation.

0: Invalidatesthe M function.
1. Validatesthe M function.

101 M function enable during index operation Always
Minimum value: 0 Long: M (INDEX)
Maximum value: 1 M_Enable(Index)
Initial value: 0 Short:  Index M_En
Unit: None Index_M_En

Specify whether or not to validate the M function during index operation.

0: Invalidatesthe M function.
1. ValidatestheM function.
102 Enabling the selection of serial communication type for Always
the M function interface
Minimum value: 0 Long: M
Maximum value: 1 M_Interface_Sel RS
Initial value: 0 Short: M_Sel RS
Unit: None M_Sel RS

Specify whether or not to set the M function interface destination at the serial communication side.

0. Setsthe M function interface destination at the interface board side.
1. Setsthe M function interface destination at the serial communication side.



103 Optional stop enable Always

Minimum value: 0 Long:

Maximum value: 1 OptionalStopEn
Initial value: 0 Short:  OptStopEn
Unit: None OptStopEn

Specify whether or not to validate the optional stop function.
0: Invalidates the optional stop function.
1. Validates the optional stop function.

104 ABS/INC setting during table and index operation Always
Minimum value: 0 Long: Table Index ABS/INC
Maximum value: 2 Table Index ABS/INC
Initial value: 0 Short: 1| ABS/INC
Unit: None TI_ABS/INC

Specify the absolute move and incremental move during table reference and index operation.

[During table reference operation] [During index operation]
0: Table data dependent Incremental move
1. Table data dependent Absolute move
2. Start-up option dependent Start-up option dependent

105 Move direction option for rotation coordinates Always
Minimum value: 0 Long:

Maximum value: 4 RotaryDirection
Initial value: 0 Short:
Unit: None RotDir

Specify the move direction setting when using the rotation coordinates.

[During G code operation] [During table reference operation] [During index operation]
O TypeO TypeO TypeO
1. Typel Typel Typel
2. Type2 Type2 Type2
3. TypeO Start-up option dependent Start-up option dependent
4: TypeO Table data dependent TypeO

TypeO:  Short-cut move (not possible for multiple rotations)

Typel: Does not cross the rotation coordinate origin (not possible for multiple rotations)

Type2: Determines the direction by processing the target position using the current rotation coordinate origin as
the reference (possible for multiple rotations).

106 Settling wait enable Always
Minimum value: 0 Long:
Maximum value: 1 CoinEnable
Initial value: 0 Short:
Unit: None CoinEnable

Specify whether or not to execute a settling wait for the move followed by positioning when the axis move operation is
completed. For the move that is not followed by positioning, the settling wait is not executed regardless of this
parameter setting. The settling wait is executed in homing mode regardless of this parameter setting.

0: Does not execute settling wait.

1. Executes settling wait.

108 Operation unit selection Always
Minimum value: 0 Long:
Maximum value: 2 DriveCmdUnit
Initial value: 0 Short:
Unit: None DrvCmdUnit

Specify the axis operation unit.
0: Command unit
1. Index Type A
2. Index Type B



109 Index Type A divisions setting Always

Minimum value: -1 Long: A

Maximum value: 100 IndexResolution_A

Initial value: 4 Short:  IndexResA

Unit: None IndexResA
Specify the number of divisions during index Type A operation.

-1: Selectsfile A.

0: Selectsfile B.

1to0 100: Setsthe number of divisions.

110 Index Type B divisions setting Always
Minimum value: -1 Long: B
Maximum value: 0 IndexResolution_B
Initial value: 0 Short:  IndexResB
Unit: None IndexResB

Specify the number of divisions during index Type B operation.

-1: Selectsfile A.
0: Selectsfile B.

152 First order delay compensator setting Always
Minimum value: O Long:

Maximum value: 3 CompfFilterSel
Initial value: 0 Short:
Unit: None FilterSel

Specify the first order delay compensator.
0: No first order delay compensator

1. 20HZz/80Hz
2. 30Hz/120Hz
3. 40Hz/160Hz

153 Notch filter: Frequency 1 selection Always
Minimum value: 50 Long: 1
Maximum value: 1500 NotchFilterFreq1
Initial value: 1500 Short: 1
Unit: Hz NotchFreq1

Specify the frequency of notch filter channel 1 for the driver equipped with the notch filter option. This parameter is no
valid for the driver without the notch filter option.

154 Notch filter: Frequency 2 selection Always
Minimum value: 50 Long: 2
Maximum value: 1500 NotchFilterFreq2
Initial value: 1500 Short: 2
Unit: Hz NotchFreq2

Specify the frequency of notch filter channel 2 for the driver equipped with the notch filter option. This parameter is no
valid for the driver without the notch filter option.

155 Load inertia/load mass Always
Minimum value: 0 Long: Jor M
Maximum value: 200000 Load_J _or_ M
Initial value: 0 Short: Jor M
Unit: 1/1000kgn or 1/1000kg LoadJ_or M

Specify the load inertia or load mass mounted on the motor. If an auto-tuning operation is executed, the measured vdue
will be set automatically.



161 Areasignal 0 ON Always

Minimum value: -999999999 Long: 0_
Maximum value: 999999999 AreaSignal0_On
Initial value: 0 Short: Sig0_

Unit: Axis command unit Area0_On

Specify the position where area signal 0 turns ON. For the rotation coordinate operation, the value must be O or greater
and less than the scaling data (command unit side) value.

162 Areasignal 0 OFF Always
Minimum value: -999999999 Long: 0_
Maximum value: 999999999 AreaSignal0_Off
Initial value: 0 Short: Sig0_

Unit: Axis command unit Area0_Off

Specify the position where area signal 0 turns OFF. For the rotation coordinate operation, the value must be O or greater
and less than the scaling data (command unit side) value.

163 Areasignal 1 ON Always
Minimum value: -999999999 Long: 1
Maximum value: 999999999 AreaSignal1_On
Initial value: 0 Short: Sig1_

Unit: Axis command unit Area1l_On

Specify the position where area signal 1 turns ON. For the rotation coordinate operation, the value must be O or greater
and less than the scaling data (command unit side) value.

164 Areasignal 1 OFF Always
Minimum value: -999999999 Long: 1
Maximum value: 999999999 AreaSignal1_Off
Initial value: 0 Short: Sig1_

Unit: Axis command unit Areal1_Off

Specify the position where area signal 1 turns OFF. For the rotation coordinate operation, the value must be O or greater
and less than the scaling data (command unit side) value.

201 Selection of English/Japanese display While in machine setting mode
Minimum value: 0 Long:
Maximum value: 1 EnglishDisplay
Initial value: 0 Short:
Unit: None EnglishDsp

Specify whether English display or Japanese display is used.
0: Japanese display
1. English display

202 Coordinate (+) direction setting While in machine setting mode
Minimum value: O Long:
Maximum value: 1 AxisCoordinateDir
Initial value: 1 Short:
Unit: None AxCoordDir
Specify the coordinate system direction.
(0

1



208 Axis command unit selection While in machine setting mode

Minimum value: 0 Long:
Maximum value: 4 AxisCmdUnit
Initial value: 1 Short:
Unit: None AxisCmdUni
Specify the parameter unit related to the axis:
0. Pulse Does not use the axis scaling data (command unit side) or axis scaling data (pulse

side), but the axis motor pulse becomes the command unit.

1. Angle(DYNASERV): 360-degree angle is equivalent to the axis motor pulse specified with the axis scaling
data (pulse side). The command unit is 1/1000 degrees.

Length (LINEARSERV): 1 m length is equivalent to the axis motor pulse specified with the axis scaling data
(pulse side). The command unit is 1 microns.

2. Angle (DYNASERV): 360-degree angle is equivalent to the axis motor pulse specified with the axis scaling
data (pulse side). The command unit is 1/100 degrees.

Length (LINEARSERV): 1 m length is equivalent to the axis motor pulse specified with the axis scaling data
(pulse side). The command unit is 10 microns.

3. Scaling: The specified value set by the axis scaling data (command unit side) is equivalent to
the axis motor pulse set by the axis scaling data (pulse side). The command unit is
the unit of the numeric value entered as the axis scaling data (command unit side).

4: Angle (DYNASERV): 360-degree angle is equivalent to the axis motor pulse specified with the axis scaling
data (pulse side). The command unit is /10000 degrees.

Length (LINEARSERV): 1 m length is equivalent to the axis motor pulse specified with the axis scaling dat a
(pulse side). The command unit is 0.1 microns.

209 Scaling data (command unit side) While in machine setting mode
Minimum value: 1000 Long: -
Maximum value: 99999999 ScaleValue(AxisUnit)
Initial value: Motor dependent Short:  ScaleUnit
Unit: Axis command unit ScaleUnit

Specify the data for converting the unit of the parameters related to the axis. Specify the value equivalent to the axis
scaling data (pulse side). This parameter is used when scaling is selected by the "axis command unit selection.” If the
rotation coordinate system has been selected, this parameter is set to one rotation of the axis command unit coordinate
system.
Example: Rotation: Circumference [micron]

Linear: Ball screw lead pitch [micron]

210 Scaling data (pulse side) While in machine setting mode
Minimum value: 1000 Long: -
Maximum value: 99999999 ScaleValue(AxisPlIs)
Initial value: Motor dependent Short:  ScalePulse
Unit: pulse ScalePulse

Specify the data for converting the unit of the parameters related to the axis. Specify the value equivalent to the axis
scaling data (command unit side). This parameter is used when angle and scaling are selected by "axis command unit
selection.” If the rotation coordinate system has been selected, this parameter is set to one rotation of the axis pulse
coordinate system.

212 Straight line coordinate selection While in machine setting mode
Minimum value: 0 Long:
Maximum value: 1 LinearCoodinate
Initial value: Motor dependent Short:
Unit: None LinerCoord

Select the linear coordinate system.
0: Rotation coordinate system
1. linear coordinate system



213 Axis maximum velocity While in machine setting mode

Minimum value: 1 Long:
Maximum value: 16000000 Vmax
Initial value: Motor dependent Short:
Unit: Axis command unit/sec Vmax

Specify the maximum velocity during operation. The actual maximum velocity is determined by the smaller value of
this parameter or the maximum velocity [axis command unit/sec] converted from the maximum velocity [rps, mps]
determined by the motor and driver. This maximum velocity value is displayed on the monitor.

215 IFB operation: Start signal processing speed selection While in machine setting mode
Minimum value: 0 Long: IFB
Maximum value: 1 IFB_ScanHighSpeed
Initial value: 0 Short: IFB
Unit: None IFB_High

Specify the start signal processing method for interface board operation.
0: Normal processing (10msec cyclic scan, auto delay read executed)
1. High speed processing (2msec cyclic scan, auto delay read not executed)

216 Servo ON status upon power up during serial While in machine setting mode
communication operations
Minimum value: O Long: PWR
Maximum value: 1 Serial_PWR_ServoOn
Initial value: 1 Short:  PWRServoOn
Unit: None PWRServoOn

Specify whether or not to set the servo ON status when the power is turned on during serial communication.
0: Servo OFF status
1. Servo ON status

217 Jog move operation: Serial communication selection While in machine setting mode
Minimum value: 0 Long:
Maximum value: 1 Jog_com_select_
Initial value: 0 Short:  Jog_byRS
Unit: None Jog_byRS

Select whether or not to perform jog feed operation at the serial communication side.
0: Interface board side
1. Serial communication side

218 Enables error when over-load occurs While in machine setting mode
Minimum value: 0 Long:
Maximum value: 1 OverloadErrorEn
Initial value: 1 Short:  OVL_ErrEn
Unit: None OVL_ErrEn

Specify whether or not to process as an error when over-load occurs.
O: Does not process as an error.
1 Processes & an error.

219 Velocity feedback filter use While in machine setting mode
Minimum value: 0 Long:  VifbFilter
Maximum value: 1 UseVfbFilter
Initial value: 0 Short:  VibFil

Unit: None UseVfbFil



220 Velocity feedback filter bandwidth

While in machine setting mode

Minimum value: 50
Maximum value: 1000
Initial value: 1000
Unit: Hz

221 Velocity command filter bandwidth

Long:  VibFilter
VfbFilterFreq

Short:  VfbFilFreq
VfbFilFreq

While in machine setting mode

Minimum value: 50
Maximum value: 1000
Initial value: 1000
Unit: Hz

222 Enables error when over-speed occurs

Long: VcmdFilter
VemdFilterFreq

Short:  VemdFilFrg
VemdFilFrq

While in machine setting mode

Minimum value: 0
Maximum value: 1
Initial value: 1
Unit: None
Specify whether or not to process as an error when over-speed occurs.
0: Does not process as an error.
1. Processes as an error.

224 Enables error when excessive position deviation occurs

Long:
OverSpeedErrorEn
Short:  OVS_ErrEn
OVS_ErrEn

While in machine setting mode

Minimum value: 0
Maximum value: 1
Initial value: 1
Unit: None

Long:
OverPerrErrorEn
Short:  OVPe_ErrEn
OVPe_ErrEn

Specify whether or not to process as an error when an excessive position deviation occurs.

0: Doesnot process as an error.
1. Processes as an error.

227 Over-speed error processing type

While in machine setting mode

Minimum value: 0
Maximum value: 2
Initial value: 1
Unit: None
Specify the processing type when an over-speed error occurs.
0: Maintains the servo status after the axis operation stops.
1. Turnsthe servo OFF after the axis operation stops.
2. Stopsthe axis operation and immediately turns the servo OFF.

228 Over-load error processing type

Long:
OverSpeedErrorType
Short: OVS_ErrTyp
OVS_ErrTyp

While in machine setting mode

Minimum value: 0
Maximum value: 2
Initial value: 1
Unit: None
Specify the processing type when an over-load error occurs.
0: Maintains the servo status after the axis operation stops.
1. Turnsthe servo OFF after the axis operation stops.
2. Stops the axis operation and immediately turns the servo OFF.

Long:
OverloadErrorType
Short:  OVL_ErTyp
OVL_ErrTyp



229 Excessive position deviation error processing type While in machine setting mode

Minimum value: 0 Long:

Maximum value: 2 OverSpeedErrorType
Initial value: 1 Short:  OVPeErTyp

Unit: None OVPeErrTyp

Specify the processing type when an excessive position deviation error occurs.
0: Maintains the servo status after the axis operation stops.
1. Turnsthe servo OFF after the axis operation stops.
2. Stops the axis operation and immediaely turns the servo OFF.
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Monitor detail STD1

300 Currently under operation

Unit: None
Indicates that an operation is being performed.

301 Axis is under operation

Unit: None
Indicates that an axis operation is being performed.

302 Error status

Unit: None
Indicates the error status.

303 Alarm status

Unit: None
Indicates the alarm status.

304 Driver ready

Unit: None
Indicates that the driver is ready.

305 Servo ready

Unit: None
Indicates that the servo isready.

306 Drive coordinate status

Unit: None

Indicates that the operation coordinate is ready to be used. If it cannot be used, an incremental move operation cannot
be executed.

307 M function under operation

Unit: None
Indicates that the M function is being executed.



310 Display of program number under execution

Unit: None
Indicates the program number during execution or after execution.

311 Display of block number under execution in the program

Unit: None
Indicates the block number during execution or after execution.

312 Program nesting counter

Unit: None
Indicates the program nesting count during program execution.

313 Operation unit

Unit: None
Indicates the operation command unit.
0: Command unit
1 Index Type A
2. Index Type B

314 Index Type A resolution current value

Unit: None
Indicates the current value of the index Type A resolution.

315 Index Type B resolution current value

Unit: None
Indicates the current value of the index Type B resolution.

316 Program auto-rewind enabled status

Unit: None
Indicates the auto rewind enabled status in program operation.

317 Completion of homing status display

Unit: None
Indicates whether a homing operation has been completed after the power is turned on.



318 Homing operation: The measured value

Unit: pulse
Indicates the distance between the neighboring signal and origin that is measured during homing operation.

320 Pulse position command value

Unit: pulse
Displays the pulse position command value.

321 Pulse position current value

Unit: pulse
Displays the current pulse position value.

322 Pulse position deviation

Unit: pulse
Displays the pulse position deviation.

323 Command unit command value

Unit: Axis command unit
Displays the command unit command val ue.

324 Scaling data (command unit side)

Unit: Axis command unit
Displays the axis scaling data (command unit side) that is actually used.

325 Scaling data (pulse side)

Unit: pulse
Displays the axis scaling data (pulse side) that is actually used.

326 Axis under operation: Command value

Unit: AXxis operation command
Displaysthe operation unit command value.



328 Position settling status

Unit: None
Indicates that the axis position deviation is within the specified range.

329 Positioning status

Unit: None
Indicates that the update of an axis position command value has stopped and the axis position deviation is within the
specified range.

331 Areasignal O status

Unit: None
Displays the area signal O status.

332 Areasignal 1 status

Unit:
Displays the area signal 1 status.

335 Interface ready

Unit: None
Indicates that the PLC interface is ready.

336 Operation hold status

Unit: None
Indicates that the operation status is |ocked.

337 Overload status

Unit: None
Displays the overload status.

338 Zero signal status

Unit: None
Displaysthe zero signal status.



339 Sensor group signal status

Unit: None
Displays the sensor group signal status. Each bit in binary notation corresponds as follows:
bit0:  (Reserved)
bitl: (Reserved)
bit2: (Reserved)
bit3: (Reserved)
bit4: ORG Origin neighboring signal
bits:  OTU + direction hardware over-travel signal
bite: OTD - direction hardware over-travel signal
bit7: (Reserved)

340 Zero signal fall edge side selection during homing operation

Unit: None

Displays whether the fall edge side of the zero signal is selected as an edge during homing operation.
0. Selectstherising edge.
1. Selectsthefalling edge.

345 Error code (main)

Unit: None
Displays the error code (main code).

346 Error code (sub)

Unit: None
Displays the error code (subcode).

347 Operation mode number

Unit: None
Indicates the operation mode number during or after operation.

348 Multi-channel communication status

Unit: None

Indicates that the multi-channel communication status has been set.
0: Single channel communication status
1: multi-channel communication status

349 Multi-channel communication slave code

Unit: None
Indicates the slave station (self -station) code in multi-channel communication.

355 Monitor resolution

Unit: pulse/rev, pulse/m
Displays the monitor resolution.



356 Digital velocity sensitivity

Unit: digit/rps, digit/mps
Displaysthe digital velocity sensitivity.

357 Maximum velocity

Unit: Axis command unit/sec
This parameter is defined by the smaller value of the maximum velocity [axis command unit/sec] set by the user and the
maximum velocity [axis command unit/sec] converted from the maximum velocity [rps, mps] set by the motor and
driver. The position command velocity is restricted by this value. In addition, for trapezoidal (constant
accel eration/decel eration) move, the inclination of acceleration/deceleration is calculated from the
accel eration/decel eration time parameter, feed velocity parameter in operation mode, and this parameter value.

358 Z-phase signal pulse interval

Unit: pulse/rev, pulse/m
Displaysthe Z-phase signal pulseinterval.

360 Load ratio

Unit: x 1/100
Displays the load inertia/self-inertia and |oad mass/self-mass.

361 Velocity ratio gain

Unit: x 1/100
Displays the velocity loop ratio gain.

362 Post-filter pulse position deviation

Unit: pulse
Displays the post-filter pulse position deviation.

363 Velocity command value (digital)

Unit: 1/16 digit
Displays the velocity command value when controlling the digital velocity. (1msec sample)

364 Post-filter velocity command value (digital)

Unit: 1/16 digit
Displays the post-filter velocity command value when controlling the digital velocity. (Imsec sample)



365 Present velocity current value

Unit: 1/16 digit
Displays the present velocity value (1msec sample)

366 Present post-filter velocity value

Unit: 1/16 digit
Displays the present post-filter velocity value. (Imsec sample)

367 Velocity deviation (digital)

Unit: 1/16 digit
Displays the velocity deviation. (1msec sample)

368 Current command value (D/A)

Unit: digit
Displays the current command value D/A output value. The conversion rate is as follows:
1 digit = 0.0036%

27853 digits: +100%
0 digits: 0%
-27853 digits:  -100%

369 Present current value (A/D)

Unit: digit
Displaysthe A/D input value of the present current command value.(1msec sample) The conversion rate is as follows:
1 digit = 0.0036%

27840digits: +100%
0 digits: 0%
-27840 digits:  -100%

370 Present command unit value

Unit: Axis command unit
Displaysthe present command unit value.

371 Command unit deviation

Unit: Axis command unit
Displays the command unit deviation.

372 Present velocity value DC

Unit: 1/16 digit
Displays the present velocity value DC. (10msec sample)



387 Motor linear coordinate command value

Unit: pulse
Displays the motor linear coordinate command value.

388 Present motor linear coordinate value

Unit: pulse
Displays the present eccentricity-compensated motor linear coordinate value.

390 Motor linear coordinate command differential value

Unit: pulse/DT
Displays the differential value of the motor linear coordinate command value. (2msec sample)

391 Present motor linear coordinate differential value

Unit: pulse/DT
Displays the differential value of the present motor linear coordinate value. (2msec sample)

392 Pre-filter current square duty

Unit: digit
Displaysthe pre-filter current square duty (decimal point 15 bits).

393 Post-filter current square duty

Unit: digit
Displays the post-filter current square duty (decimal point 15 bits)

399 Time after power ON [msec]

Unit: msec
Indicates the time after the power has been turned on.



About Errors/Alarms

Error/Alarm Types

[KIND_POR] Startup error Error that cannot be set to CPU ready
(unrecoverable)

[KIND_SYS] System error Unrecoverable error

[KIND_RGR] Always error

[KIND_SRV] Servo error

[KIND_ERR] Error

[KIND_ERRALMA1] Error/operation alarm Error or operation warning depending
on the operation status

[KIND_ERRALMZ2] Error/operation alarm Error or operation warning depending
on the operation status

[KIND_ARM] Operation alarm

[KIND_ELS] Others

Error/Alarm Countermeasures

Recovery Servo
[TYPE-POR] Do not start up Not possible OFF -
[TYPE-SRV] Servo OFF Possible OFF -
[TYPE-E1] Stop deceleration/servo OFF Possible OFF Stop deceleration
[TYPE-EZ2] Stop deceleration Possible - Stop deceleration
[TYPE-ELS] Others - - -

Each error code consists of a main code and a subcode.



Error/Alarm List

Error No.

B WON -~

11
15
16
17

19
20
21
22
23
24
30
31

42

43

44

45

46

49

50

51

52

53

56

60

61

62

63
65

66
67

80
81
82
85

Name
Memory error
Interface board error
Battery alarm
Watchdog error
Kernel error
Data sum error
Data error
Encoder error
Coordinate error A
Coordinate error B

Slave drive error

Power module error

AC power error

Over load

Excessive position deviation
Over speed

Servo not ready

Excessive position command differential
value

+ direction hardware over-travel
- direction hardware over-travel
+ direction software over-travel
- direction software over-travel
Emergency stop

Homing error

Cannot execute

Data not ready
Timeout

Cannot calculate

M interface error
Cannot interpret
Command format error
Data is out of range

Operation error
lllegal parameter and monitor number

lllegal device
Write protected

No such command
Not registered

Out of memory
Device conflict

STD1

Type
[KIND_POR] Start-up error
[KIND_POR] Start-up error
[KIND_ELS] Others
[KIND_SYS] System error
[KIND_SYS] System error
[KIND_POR] Start-up error
[KIND_POR] Start-up error
[KIND_SYS] System error
[KIND_SYS] System error
[KIND_ERRALM2]
Error/operation alarm
[KIND_RGR] Always error
[KIND_RGR] Always error
[KIND_RGR] Always error
[KIND_RGR] Always error
[KIND_SRV] Servo error
[KIND_RGR] Always error
[KIND_ERR] error
[KIND_ERR] error

[KIND_ERR] error
[KIND_ERR] error
[KIND_ERR] error
[KIND_ERR] error
[KIND_ERR] error
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ALM] Operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ALM] Operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ALM] Operation alarm
[KIND_ALM] Operation alarm
[KIND_ALM] Operation alarm
[KIND_ALM] Operation alarm

Measures
[TYPE_POR] Do not start up.
[TYPE_POR] Do not start up.
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_POR] Do not start up.
[TYPE_POR] Do not start up.
[TYPE_SRV] Servo OFF
[TYPE_SRV] Servo OFF
[TYPE_EZ2] Stop deceleration.

[TYPE_SRV] Servo OFF
[TYPE_SRV] Servo OFF
[TYPE_SRV] Servo OFF
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.



Error/Alarm Details

Error number 1 Memory error
Long:
MemoryError
Error type: [KIND_POR] Start-up error Short:
M easures: [TYPE_POR] Do not start up. MemoryErr
Main cause: An error is detected during memory check when the power is turned on.
[Subcode]
1. CPU built-in ROM sum error
2. RAM error
3. Flash ROM sum error
Actiontotake:  Contact us.
Error number 2 Interface board error
Long:
InterfaceBoardError
Error type: [KIND_POR] Start-up error Short: IFB
Measures: [TYPE_POR] Do not start up. IFB_Err
Main cause: Failed to initialize the interface board.
Actiontotake: Contact us.
Error number 3 Battery alarm
Long:
BatteryAlarm
Error type: [KIND_ELS] Others Short:
Measures: [TYPE_ELS] Others BatteryAlm
Main cause: Battery voltage for memory backup is low.
Actiontotake: Replace with a new lithium battery.
Error number 4 Watchdog error
Long:
WatchdogError
Error type: [KIND_SYS] System error Short:
Measures: [TYPE_ELS] Others Watchdog
Man cause: A watchdog timer error occurred. The driver will be set in the reset status.

Action to take:

Contact us.



Error number 5 Kernel error
Long:
KernelError
Error type: [KIND_SYS] System error Short:
Measures: [TYPE_ELS] Others KernelErr
Main cause: An error that should have not occurred in driver software has occurred.
[Subcode]
1. Axis operation handshake error
2. System program error
Actiontotake: Contact us.
Error number 10 Data sum error
Long:
DataSumError
Error type: [KIND_POR] Start-up error Short:
M easures: [TYPE_POR] Do not start up. DataSumErr
Main cause: Destroyed data was detected during data check when the power was turned on.
[Subcode]
1. Parameter file
2. Partsdatafile
3. Program file
4: Index correction file
5. /O logic setting file
6. Index file TypeB
7. Absolute accuracy compensation file
Actiontotake: Perform the Reset All operation, and download all backup data.
Error number 11 Data error
Long:
DataError
Error type: [KIND_POR] Start-up error Short:
M easures: [TYPE_POR] Do not start up. DataError
Main cause: Datathat cannot be processed was detected when the power was turned on.
[Subcode]
1. Basic data and adjustment data problem
2. Servo constant problem
Actiontotake: Contact us.
Error number 15 Encoder error
Long:
EncoderError
Error type: [KIND_SYS] System error Short:
Measures: [TYPE_SRV] Servo OFF EncoderErr
Main cause: An encoder and revolver signal problem was detected.
[Subcode]

Action to take:

1: No SIGO signal edge

2. No SIG1 signal edge

3. SIGO signal cycle problem

4: SIG1 signal cycle problem
Contact us.



Error number 16 Coordinate error A

Long: A
CoordinateErrorA
Error type: [KIND_SYS] System error Short: A
Measures: [TYPE_SRV] Servo OFF CoordiErrA
Main cause: An error occurred during coordinate processing.
[Subcode]

1. Eccentricity compensation computation problem
2. Conversion problem from the command unit to pulses
Action to take:

Error number 17 Coordinate error B
Long: B
CoordinateErrorB
Error type: [KIND_ERRALMZ2] Error/operation alarm Short: B
M easures: [TYPE_E2] Stop deceleration. CoordiErrB
Main cause: An error occurred during coordinate processing.
[Subcode]

1. Executed the process that was prohibited in the coordinate non-settling status.
2. Out of the command coordinate area
3. Executed a process using the setting that is prohibited.

Action to take:

Error number 19 Slave drive error
Long:
SlaveDriveError
Error type: [KIND_RGR] Always error Short:
M easures: [TYPE_SRV] Servo OFF SIvDrvErr
Main cause: A tandem slave driver error occurred.

Actiontotake:  Check the error code of the tandem slave driver, and take measures against the tandem slave driver
problem. This error occurs only if the driver is the tandem master driver.

Error number 20 Power module error
Long:
PowerModuleError
Error type: [KIND_RGR] Always error Short:  PwrMdI
Measures: [TYPE_SRV] Servo OFF PwrMdIErr
Main cause: A power module error in the driver was detected.
[subcode]

1. Over-voltage (over-voltage of main power supply)
2. Over-current (over-current detected, 1 PM fault)
Action to take:



Error number 21 AC power error

Long:
AC_PowerError
Error type: [KIND_RGR] Always error Short:
Measures: [TYPE_SRV] Servo OFF AC_PwrErr
Main cause: Either the main power supply is not input or the input voltage has not reached the rating level.
Actiontotake: Verify the main power supply.
Error number 22 Over load
Long:
Overload
Error type: [KIND_RGR] Always error Short:
Measures: [TYPE_ELS] Others Overload
Main cause: The motor use is overloaded.
[Subcode]
1. The motor is overheated.
2. The power module heat sink is overheated.
Action to take:
Error number 23 Excessive position deviation
Long:
OverPerr
Error type: [KIND_SRV] Servo error Short:
M easures: [TYPE_ELS] Others OverPerr
Main cause: The position deviation was greater than the tolerance.

Actiontotake:  Perform the servo adjustment again. If an error still occurs, extend the tolerance.

Error number 24 Over speed
Long:
OverSpeed
Error type: [KIND_RGR] Always error Short:
M easures: [TYPE_ELS] Others OverSpeed
Main cause: The velocity was higher than the maximum velocity.
Action to take:
Error number 30 Servo not ready
Long:
ServoNotReady
Error type: [KIND_ERR] error Short:
M easures: [TYPE_E2] Stop deceleration. SrvNotRdy
Main cause: The servo was not ready for the process that requires the servo to be ON.

Actiontotake:  Perform an error reset operation, turn ON the servo, and execute again.



Error number 31 Excessive position command differential value

Long:
OverDiffPcmd
Error type: [KIND_ERR] error Short:
Measures: [TYPE_E2] Stop deceleration. OverDPcmd
Main cause: The position command with the variation rate that was greater than the maximum velocity was given.
Actiontotake: The velocity override may be 100% or more. Verify it.
Error number 42 + direction hardware over-travel
Long: +
Hard_OT_+_direction
Error type: [KIND_ERR] error Short:  + H_OT
M easures: [TYPE_E2] Stop deceleration. + Hard_OT
Main cause: The + direction hardware over-travel signal was detected while moving to the + direction.

Actiontotake:  Perform an error reset operation, then move to the - direction.

Error number 43 - direction hardware over-travel
Long: -
Hard_OT_- direction
Error type: [KIND_ERR] error Short: - H_OT
M easures: [TYPE_E2] Stop deceleration. - Hard_OT
Main cause: The - direction hardware over-travel signal was detected while moving to the - direction.

Actiontotake Perform an error reset operation, then move to the + direction.

Error number 44 + direction software over-travel
Long: +
Soft_ OT_+_direction
Error type: [KIND_ERR] error Short:  + S_OT
M easures: TYPE_E2] Stop deceleration. + Soft_ OT
Main cause: Attempted to move to outside of the + direction area via positioning move, but the command unit

command value was outside of the + direction area.
Actiontotake: Perform an error reset operation. If the command unit command value is outside of the area, move to
the - direction. This error occurs only for the linear coordinates.



Error number 45 - direction software over-travel

Long: -
Soft_OT_-_direction
Error type: [KIND_ERR] error Short: - S OT
Measures: TYPE_E2] Stop deceleration. - Soft OT
Main cause: Attempted to move to outside of the - direction area via positioning move, but the command unit

command value was outside of the - direction area.
Actiontotake:  Perform an error reset operation. If the command unit command value is outside of the area, move to
the + direction. This error occurs only for the linear coordinates.

Error number 46 Emergency stop
Long:
EmergencyStop
Error type: [KIND_ERR] error Short:
Measures: TYPE_E2] Stop deceleration. EMG_Stop
Main cause: An emergency stop instruction was entered.
Actiontotake: Reset the error.
Error number 49 Homing error
Long:
OriginError
Error type: [KIND_ERRALM1] Error/operation alarm Short:
M easures: [TYPE_E2] Stop deceleration. OriginErr
Main cause: An error occurred during homing operation.
[Subcode]
1. Locating fixture position problem
Action to take:
Error number 50 Cannot execute
Long:
CantExec
Error type: [KIND_ERRALMZ2] Error/operation alarm Short:
M easures: [TYPE_E2] Stop deceleration. CantExec
Main cause: Cannot execute.
[Subcode]

1. Prohibited command
Execution in progress
Error status

Datais being used.
Invalid data
Accesstiming

Driver mode

Invalid program file
Nesting overflow

Action to take:



Error number 51 Data not ready

Long:
DataNotReady
Error type: [KIND_ERRALMZ2] Error/operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. DataNotRdy
Main cause: Datais not ready.
[Subcode]
2. Part data
3. Program file
4: Index A correction file
6. Index B file
Action to take:
Error number 52 Timeout
Long:
TimeOut
Error type: [KIND_ERRALM1] Error/operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. TimeOut
Main cause: A timeout occurred during internal processing.
Actiontotake: Contact us.
Error number 53 Cannot calculate
Long:
CantCalc
Error type: [KIND_ERRALM1] Error/operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. CantCalc
Main cause: The condition that cannot be calculated occurred during internal processing.
[Subcode]
1. Auto tuning
Actiontotake:  Contact us.
Error number 56 M interface error
Long: M
M_InterfaceError
Error type: [KIND_ERRALMZ2] Error/operation alarm Short:  M_I/F
M easures: [TYPE_E2] Stop deceleration. M_I/F
Main cause: An M function interface error occurred.

Action to take:



Error number 60 Cannot interpret

Long:
Cantinterpret
Error type: [KIND_ERRALMZ] Error/operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. Cantintp
Main cause: The command cannot be interpreted.
Action to take:
Error number 61 Command format error
Long:
FormatError
Error type: [KIND_ERRALM?2] Error/operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. FormatErr
Main cause: A command format error occurred.
Action to take:
Error number 62 Data is out of range
Long:
Out_ofRange
Error type: [KIND_ERRALMZ2] Error/operation alarm Short:
M easures: [TYPE_E2] Stop deceleration. OutOfRange
Main cause: The datais out of range.
Action to take:
Error number 63 Operation error
Long:
OperationError
Error type: [KIND_ALM] Operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. OperateErr
Main cause: An operation error occurred.
[Subcode]
1. Prohibited operation in machine setting mode
2. Prohibited operation while holding an operation
Action to take
Error number 65 lllegal parameter and monitor number
Long:
IllegalNo
Error type: [KIND_ERRALMZ2] Error/operation alarm Short:
M easures: [TYPE_E2] Stop deceleration. IllegalNo
Main cause: The parameter and monitor of a non-existent number was specified.

Action to take:



Error number 66 Illegal device

Long:
IllegalDevice
Error type: [KIND_ALM] Operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. ligDevice
Main cause: An operation was attempted using a device whose operation was prohibited.
Action to take:
Error number 67 Write protected
Long:
WriteProtected
Error type: [KIND_ERRALMZ] Error/operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. WrtProtect
Main cause: A write access was attempted to an areathat is prohibited to be written.
Action to take:
Error number 80 No such command
Long:
NoSuchCommand
Error type: [KIND_ALM] Operation alarm Short:
M easures: [TYPE_E2] Stop deceleration. NoSuchCmd
Main cause: A nortexistent command was specified.
Action to take:
Error number 81 Not registered
Long:
NotRegistered
Error type: [KIND_ALM] Operation alarm Short:
M easures: [TYPE_E2] Stop deceleration. NotRegistd
Main cause: Registration did not complete normally.
Action to take:
Error number 82 Out of memory
Long:
Out_ofMemory
Error type: [KIND_ALM] Operation alarm Short:
M easures: [TYPE_E2] Stop deceleration. MemoryLow
Main cause: Insufficient memory

Action to take:



Error number 85 Device conflict

Long:
DeviceConflict
Error type: [KIND_ALM] Operation alarm Short:
Measures: [TYPE_E2] Stop deceleration. DevConflic
Main cause: An operation was attempted by another device while other device was being operated.

Action to take:
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