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Revision History

Please check the revision number listed on the back cover of “Product Technology Material” and the version number on
the driver before starting to use this product. Refer to the #396 Driver code parameter for the version of the driver unit.
For further details on how to check the value of this parameter, refer to this manual.

Revision No. Revision No. Driver Technology material revision Driver specification change
(Bound version) (Electronic file (PC utility)
version) version
3rd edition Rev. 0 Ver 2. 17 Issued initial electronic file
(Ver 1. 23) version.
Rev. 1 Ver 2. 21 Added Revision History page. Added an optional function for fixing the
(Ver 1. 24) Added explanation of analog rotational direction.
monitor card terminal. Modified a command function for re-setting
Modified how to adjust the coordinates.
mechanical setting parameters. ~ Added the #319 Test operation response
Modified according to the monitor parameter.
addition of an optional function  Enlarged the test operation width.
for fixing the rotational Corrected a problem occurred when
direction. executing program operation steps.
Modified according to the Supported MS code in the motor code
change of a command function  generation part.
for re-setting the coordinates. Added a function for changing table data via
Modified according to the the operation display pendant.
addition of the #319 Test
operation response monitor
parameter.
Modified the PC utility
operation.
Updated the parameters and
monitor list.
Added a section for table data
display .
Rev. 2 Ver 2. 23 Chapter 1: added description of  Corrected problems in switching control
(Ver 1. 30) battery alarm. bandwidth.
Chapter 7: modified according Changed the initial detection value of the
to the addition of PC utility excessive position deviation detection
functions. function.
Modified the oscilloscope Modified so that deadlock is avoided when
function. the MODE_EXE signal of the
Added an explanation of the MODE_START signal input violates the
analog monitor display. user’s protocol.
Rev. 3 Chapter 5: added a description
of the scaling conversions.
Rev.4 Cover : modified the company

(2004-03-05)

logo-type and location.

DD motor with absolute functions



Introduction

Thank you very much for your purchase of the DD servo actuator DYNASERV. The DYNASERYV 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
applications in the FA device-related fields, such as industrial robotics and indexing.

This technical manual explains the DYNASERYV DB series motors as well as its combinations with the DrvMI|I drivers.
Please refer to this technical manual thoroughly when you use the product.

Precautions for Using this Technical Manual

=

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. This manual explains details of the features included in the product and does not guarantee to meet the specific

purpose of the customers.

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.

8. 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.

No




Regarding the safe usage of this device

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.

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

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.

/N 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 a load is attached to the motor.

@® Warning about electric shock:

Make sure to connect the ground terminal to the ground.

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. It is dangerous to touch the internal high-voltage section.

@ Fire and electric shock warning:

Do not operate at power supply voltages other than the front panel of the driver.

The cables should not be forcibly bent, twisted, pulled, heated, or placed under a heavy object.

If you have removed the mounting bracket provided with the driver, never use screws of 6 mm or longer when
mounting it on the driver again. Doing so may damage electric parts inside the driver and lead to electric shock
and/or fire.

If any abnormalities such as abnormal noise, bad smell, or release of fumes that coming from the device are
detected while it is in 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.

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.

Never try to remodel or repair the device by yourself. We assume no responsibility for products that have been
modified, repaired, or disassembled without permission.




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.

/\ Precautions

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

@® Make sure to 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 parts is used. Using
the device with an incorrect configuration may result in failure. (Be sure to
confirm the model--MODEL--on the rating nameplates.)

@ Keep the protection cover (transparent plastic plate) attached on terminal block
<TB1> of the driver. It is provided to prevent inadvertent electric shock
accidents.

@ Do not install the motor in reverse direction in such a way that the rotor of the
motor is fixed and the stator rotates.

@ Do not touch the bolts (indicated by the arrow) that fix the bottom part DM series motor
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 to the DM series). Bottom cap

® Make sure to use load attachment screws that are shorter than the _
effective depth of the thread in the motor part. Depending on the 'r\g";‘glr\‘/z‘;c
model, if a screw exceeds the effective thread depth, the function

may be impaired (this applies only to the DR series).

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

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

X J 10 uim-or less

f’ 4
SN




Both the motor and driver parts should be installed in the specified orientation.
Please install the motor and driver according to the instructions on this technical manual.

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

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.

Do not place the motor on the floor and other surface in the manner shown in the figure below when carrying and
installing the DYNASERV. 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

® 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 Ibs), carrying or lifting tools should be used as much as possible.

@ Do not perform a withstanding voltage test on this device. If such a test is performed without discretion, the

circuits may be damaged. If such test must be conducted, make sure to contact us.




Handling Precautions

@ \When attached a load 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 squeeze 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 1Imm on one side.

Shaft hole

Attached part

1mm or more

Rotor

DM series motor

@ The motor surface is magnetized; do not place things that can be affected by magnetism close to it.

@ For the DYNASERV 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 (this applies only to the DR series).

Rust-proof
coated
surface
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Overveiw of the Product

1.1 About the DYNASERV DB Series

The DYNASERV servo motor, is a high speed, high torque, and high precision outer rotor type direct drive
motor.

The DYNASERYV DB series is DD servo motors that added Absolute position detector function based on the
DR series. There are three C type models (5,10 and 15N-m) with an outer diameter of 100 mm.



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 DYNASERYV rotation type motors, as well as the LINEARSERV series
motors that are of the direct drive type.

The features include the following;

(1) In addition to the contact I/O, <DeviceNet>, <CC-Link>, and <ProfiBus> can be selected as interfaces
from the field bus. '

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

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

(4) It can now support most of the models of the DYNASERV and LINEARSERYV series.

() Software PCutility that runs in Windows is now available for easy driver operation.



Overveiw of the Product

1.3 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 bod Motor part 1 The shape varies depending on the type.
y Driver part 1 The shape varies depending on the type.
Connector for 1 Made by Honda Tsushin Kogyo (connector) PCR-S20FS
driver CN2 (cover) PCR-LS20LA1
Connector for 1 Made by Honda Tsushin Kogyo (connectory PCR-S50FS
Standard driver CN4 (cover) PCR-LS50LA
accessory | Connector for .
driver CN5* 1 Made by Phoenix Contact MC1, 5/6-ST-3, 81
Terminal for .
driver CNA** 1 Made by Phoenix Contact MC1, 5/2-ST-5, 08
Regenerative resistance ** 1 60 Q 80 W (100 V) 0r200 © 80 W (200 V)
Dﬁver part

/(5oow type)

= L
/;' el
) e
e
o Connector for/

CNA**

¢ UK
: \Regenerative '
resistance™*

*  Supplied if the PLC interface is contact 1/0.

**  Supplied only for 500W type drivers with regenerative terminals

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



1.4 Model Symbols

(1) Motor
DDDDDDQDQ—D%

EMotor series name
(DB: Absolute Resolver Typg

MMotor type
(5: high-speed)

MMaximum output torque displayed by three-digit number
(N-m)

EMotor type/outer diameter C: $4")

MDestination
(0: domestic)

BMotor part special shape
(0: standard)

®Mechanical precision - only for models requiring mechanical precision.
(Omitted if it is not required /-2: mechanical precision of 10 mm or l¢ss 10 um)

EWith compatibility function
(*2: DB series)

(2) Driver
DDDDDDDDDQ—QQQ_

mDriver series name (UB for DB)

WMotor type/
(four-digit number of the motor, one line of alphabet ietters)

HBox type/

(first digit 0: domestic standard/second digit A: SO0W level without regenerative
terminal, B: 500W level with regenerative terminal)

WCurrent/
(6A-DBC type)

BAC power supply voltage/1: 100V system, 2: 200V system

Minterface/X: contact /O, P: ProfiBus-DP: DeviceNet*, C: CC-Link*

MOption/0: none, N: with notch fitter

BCE marking/no mark: no CE specification, *C: with CE mark specification*

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 (D BOOOODO) and driver type (UBOODODON) are the same.
2. Separate selection is required for the driver without 2 kKW class regenerative unit.



Overveiw of the Product

Driver
Motor 100 V specification 200 V specification
DB5005C00*2 UBS5005C0*B-1 UB5005C0%B-2
DBC type DB5010C00*2 UB5010CO*B-1 UB5010C0*B-2
DB5015C00*2 UB5015CO%B-1 UB5015CO*B-2

Driver part *: Aor B
|_ w/o regenerative terminal

with regenerative terminal



1.5 Name and Function of Each Part

(1) Motor Part

Motor cabl

Load installation screw

. . Encoder/resolver cable
Stator installation '/

Rating nameplate

Rotor
Stator
Bottom
DB cap
series Load

installation
surface

(Bottom surface)




Overveiw of the Product

(2) Driver part
B 500W type

(A regenerative terminal is shown)

Mounting bracket
V's 9

== <CN1>R$232C
TR " connector
Setting switch [y
and status LED-] =&

display part <TB2> Sensor brake

" terminal block

=

<CN5> Contact O
" connector 2

Terminal block <TB1>
(Connection of power
supply and motor cabie)

<CN4> Contact I/O
" connector 1

|_—<CN3> Analog monitor connector
Rating nameplate

"~¥~Mounting bracket

. <CNA> <CN2> Encoder resolver connector
Regenerative alarm © 9
contact connector
Front panei

1-8



(2) Details of the Front Panel of the Driver

B500W type . W500W type

(with regenerative terminal)  (without regenerative terminal)
! ! ’

&3

Regenerative - s g
terminal A i
Power supply i@g‘{ e
terminal A, o |BE

Sl

- [\ e

Ground terminak,_ [ ) ! B i
R el [

Motor cable '»@gi” }@i’

e 2SI

phase A terminal™ ‘,{%53%] o JIF%‘J_%I
o | il

Motor cable I [

5 e

phase B terminal

=
&

ﬁ
&%

Motor cabie_— '?ééj‘ * [ff@
phase C terminal i
Motor cable
ground terminal
<CNA>
Regenerative alarm @ \
contact connector G ==

Note: (1) Ali the items shown are of the contact I/0 interface.
(2) The ground terminal and motor cable ground terminal are connected within the driver

chassis.

1-9



Overveiw of the Product

[Details of Setting Switches and Status Display LEDs]

® |® -~

(O} Status display LEDs

o0 CRDY CPU ready Indicates that the driver finished its initial

o g ) processing and went into its normal status.

g o P Indicates low battery voltage sttus by flashing
2 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.

G

<R8-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
1t0 8 Multi-channel communication. The value corresponds to the ID of the slave station.
<SRV-DS8> 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.

<8W1> 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.

bitt 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 the
PLC are ighored 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.



1.6 System Configuration Diagram

Operation display pendant

(PC)

PC utility

DYNASERV motor part
<DB series>

board

T
_ ﬁ?jg (Over travel sensor)

@\\? (Over travel sensor)







Chapter 2
Installation

2.1 Installation of the Motor
2.2 Installation of the Driver

2-1



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 Ins_tallation 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 It 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.
Item Motor environment specification Remark |
Ambient air o ' :
During temperature 0t045°C
operation | Ambient humidity 20 to 85% RH Ther must not be any
Ambient air o
In storage _|_temperature -20t0 85°C
e Ambi -, o There must not be any
mbient humidity 20 to 85% RH condensation
Atmosphere There must not be any corrosive gases and/or dust.

Note: The DYNASERV 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 Never install the motor upside down, i.e., fixing the rotor of the motor and rotating the stator.

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.

o

£

Rotor mounting screw =
] o

Clamping torque (maximum) ; £
B6N'm £
< MK

114 T

Motor

"_ﬁ | W Flatness of fixing
MM surface: 0.01mm

i N ATEWRUERARY
] .

Stator mounting screw
Clamping torque (maximum)
11N'm

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



® Make sure to secure a clearance of at least 1 mm on both sides when
letting an object go through the hollow hole. Never try to squeeze any
objects too large to provide sufficient clearance into the hollow hole
or apply pressure to it.

Hollow hole

® Antirust coating has been applied to the top surface of the motor
where a load is installed and to the stator on the bottom surface. Make
sure to wipe off the coating completely with a piece of cloth or paper
soaked in petroleum or chlorine solvent before the installation. The
mechanical accuracy may be lowered if some of the coating remains.

Surfaces
where
antirust
coating is
applied

® Exercise care so that the screws used for mounting a load never exceed the valid screw depth of the
motor. Depending on the model, the function may be impaired if a screw reaches deeper than the valid
screw depth.

® Make sure to thoroughly center both the motor and load when connecting them. Please note that the
bearings inside the motor may be damaged if the eccentricity exceeds 10 pm.

s
% [ No more than 10 ym eccentricity
-&_ F____
Z
/ |
i
AN S




Installation

2.2 Installation of the Driver

2.21 Installation of 500W class driver

The standard installation method for the driver is either to mount it on a rack or a wall.
(1) Installation Position

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

W 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.

ltem Driver environment specification Remark
Ambient air o
During temperature 0to50°C

operation | A mbient humidity 20 to 90% RH Thars must not be any
Ambient air o

In storage temperature ~2010 85°C
Ambient humidity 20 to 90% RH here must not be any

Atmosphere There must not be any corrosive gases and/or dust.

(2) 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. It is acceptable to install the driver in such a way that the panel surface is at the
top.
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 (10 mm or more) (see the figure below). The power
consumption of the driver itself is 30 W.
B Make sure to use the installation holes (four places) of the upper and lower mounting bracket at
installation.
B As for the screws used to secure the brackets to.the driver box, do n e a screw whose length is 6 mm
2

or longer since it may damage the boards inside the unit,

- Should not be installe& in 5
sideways position.

Should not be
instalied
upside down.
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Connection and Wiring

3.1 Diagram of Overall Connection

In case of 500W type driver
* Operation display pendant PC

14) DrvMIl PC utility

** Regenerative resistance

(with lead wire) =
1) *AC -
power e o)
supply ' : e
I [ ]
cable ¢ <DrVMII>
o
|
¥ 1
t,
: (] L 1 [
* [ : 5) * RS232C communication
1 - 4) Sensor brake cable cable
L] X
', 5
: 1 g I O Jrrar——r—
. :
', 9) * Contact C <
b 1O (2) cable ' Sensor
2) Ground ' — 13) * O checker
cable

il

12) * Cable for IO checker

N P 11) * Analog monitor card

(with cable connector)

6) * Encorder/
resolver cable

\'<\§‘\\”>»-.\M-»// ~
N/
e

\ .
\:L Mgfor paLt/ >

,/ 3) * Motor cable

i

* Optional parts (see separate wiring section for motor and encoder cables.)
** Only for models with regenerative resistance (500W type)



Option name or recommended part

Option type or recommended part name

name
CD00OO s-000 O
Terminal wiring on the cable driver side ‘—J
(01: chopped, 02: centered, 03: using N2-4 soiderless terminals)
Line filter
(Blank: none, 1: for 5 A, 2: for 10 A, 3: for 15 A, 4: for 20 A, 5: for 30
1) | AC power supply cable A, 6:for 40 A, 7: for 50 A)

(Note 1) In the case of a cable with line filter, the line filter has been connected
at the middle of the total cable length.

(Note 2) The cables listed above are designed to be connected to 100 V sockets
(for domestic use).
They cannot be connected to sockets designed for overseas or to other
types of sockets.

(Note 3) The cable length is 1 to 5 m for cables without the line filter and 1 to 10
m for cable with the line filter.

3) | Motor cable See separate table.

5) | RS232C interface communication cable| For OSV (2 m): CP7576S-020, for PC98 (2 m): CP75775-020
6) | Encoder/resolver cable See separate table.

8) | Contact I/O (1) cable CP7802S-0003

1) {uith & cable conmecton R7033YB

12)| VO checker cable CP7803S-000

13)| /O checker R73275A

14)| DrvMII PC utility Japanese version: KC 601A, English version: KC 602A

15) oOfp1e.r521:.incv)n display pendant (with cable PMOOOAT

16)| Line filter Recommended part: Tokin Corporation LF-200 series

The OI0I0 field in the table contains a three-digit value that expresses the cable length (given in units of 0.1 m).
(For example, the value 020 means a cable length of 2 m.)
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Connection and Wiring

Connector . 7
Leader cable Extention cable
Leader line motor side Cable motor side ' Cable driver side
Jpan Solderless Terminal
N24
2 C. ctor mad
'§ Cannon connector made annon (t:)on‘?:E or made Jpan Solderless
5 oY JAE " 1;18310632043 Terminal
s connector
= |connector MS3102A20-4P Clamp MS3057-12A N2-4
Made by Nanaboshi Made by Nanaboshi
Electric MFG Electric MFG Jpan Solderless
Connector Connector Te’::_':al
NCS-304-Ad(male) NCS-304-P(female)
Made by Honda Tsushin | .
o | Connector PCR-S20FS et .IHI
§ Cover PCR-LS20LA1 j
§ Cannon connector made | Cannon connector madel Made by Honda Tsushin
] by JAE by JAE Kogyo
2 ConnectorMS3106B18-1S| Connector PCR-S20FS
g | ConnectorMS3102A18-1P |~ Ciamp  MS3057-10A Cover PCR-LS20LA1
Q
(5]
5 Made by Nanaboshi Made by Nanaboshi Made by Honda Tsushin
Electric MFG Electric MFG Kogyo
Connector Connector Connector PCR-S20FS IHEUI——-—IEHI
L NJC-2012-AdM(male) NJC-2012-PF(female) Cover PCR-LS20LA1 )
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3.2 Cable Specification List

In case that the cables connected to the 500 W type driver.

Cable name Electric cable size Current (A)
1) | AC power supply cable | 0.5 mmZ or more, 30 m or less in length 5A
Ground cable (power 5
2) supply) 0.5 mm? or more 5A
3) | Motor cable 0.5 mm? 10 m or less in length 5A
4) | Sensor brake cable 0.3 t0 0.75 mm?
RS232C interface . . .
5) communication cable Dedicated cable is required.
0.2mm? twisted pair, batch shielded cable, outer Maximum
6) | Encoder resolver cable diameter ¢ 14 mm or less, 10 m or less in length | 100 mA DC
0.2 to 0.5mm?, batch shielded cable, outer Maximum
7) | Contact /O (1) cable diameter ¢ 9 mm or less, 3 m or less in length 500 mA DC
5 Maximum
8) | Contact /O (2) cable 0.2t0 1.5 mm 500 mA DC
9 Jumper cable 0.5 mm? or more 5A
Analog monitor card . - .
10) (with a cable connector) Dedicated cable is required.




Connection and Wiring

3.3 Connection between Motor and Driver

Note: Shielding should be applied to each wire.

Driver Part . Motor Part
<TB1> 1 /= Motor cable
Va - Red
Ve | O : l' White
Ve | O ™ Black
GND —J Green
AN Shieided cable
<CN2> o S~ A _
ixs () / White/Red1 Red
nxs ' o : : \ White/Black Black
~xs0 © | ob—7— /’\ Pink/Red1 Brown
Nxs180 1° I' : \ Pink/Black1 White
xc % ofb—7— //\ Brown/Red1 Yellow
nxc 22| o : : \ Brown/Blacki  Black
-Nxco 8 — /A\ Orange/Red2  Gray
Nxc180 V| o : : Orange/Black2  White
-1xs0 ! —1 //‘\ Orange/Red1  Biue
-1xs180 ° | o : : Orange/Blacki  White
-1XCo 5 O —i /A\ Gray/Red1 Green
-1xc180 : 1' Gray/Black1 White
Chassis ground +— A Gray/Red?2 Black
— /\ Gray/Black2 White
Shielded cable

The line colors listed The line colors
above are for listed above are
standard cables. for robot cables.

Encoder/resolver cable
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3.4 Wiring of Terminal Block <TB1>

* In the case shown, a regenerative resistance is required.

T
—— :1:@ P
Regenerative { (——1
resistance* — :1:@ N

100-
115VAC

LINE

AC power
supply cable

‘ v,
(Red) @ v 1
5 Va O B i

Ground cable

(White) v
V, O
(Black) " ’
+ anof|]
/ GND O
G
Motor cable ( “aten) . =TB1
Japan Solderless Terminal Driver side
type (N1.25-M4) (500W type)

Note 1: Make sure to connect the ground terminal to the ground.

Note 2: Make sure to install the protection cover (transparent plastic plate) onto terminal block <TB1> after the
wiring is completed.

3-7



Connection and Wiring

Cable Specification
® 0.5 mm? or more, 30 m or less in length
AC power m Clamping torque of terminal: 12[kgf-cm?](1.18[N-m])
supply cable (terminal screw: M4x0.7)
B Power supply filter, recommended part: Tokin
Corporation #LF-200 series
M 0.5 mm? or more, 10 m or less in length
B Optional cable:
Motor cable

O
Crlies
@:1:7 L BER

Ground cable

® 0.5 mm? or more (use as thick cable as possible)

W Third grade ground (ground resistance 100Q or less)

Jumper wire
Regenerative | For 100V: 80W 600
resistance* For 200V: 80W 200Q

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

The OO field in the table contains a three-digit value that expresses the cable length (given in units of 0.1

m). (For example, the value 020 means a cable length of 2 m.)



3.5 Wiring of Encoder/Resolver Cable

<CN2> Encoder/resolver connector

. Signal . Signal
Pin # name Pin # name
1 -1XS0 11 NXS
2 1XS 12 -
3] -1X8180 13 -
4 - 14 -
5| -1XCO 15| -NXS180
6| -NXSO 16 -
7{ -1XC180 17 | -NXC180
8| -NXCO 18 -
9 - 19 -
10 1XC 20 NXC
. FG
gf;ﬁ_j's Shielded
cable

Terminal for <CN2>
Made by Honda Tsushin Kogyo
Connector: PCR-S20FS
Housing: PCR-LS20LA1

1

-

|

e gy
Larirr

/1

b

7

Insertion surface

Chassis ground

1,2 3
(shielded cable) Y—\ | |

=\ ==

v [ s S Y |

[=]=

[ s ) s [ s

 — R man [ —
::I\?

!
1112 13

20

Soldering surface

Electric wire

specification less in length*

& 0.2 mm? multiple-core twisted pair batch shieided cable, 30 m or

Optional cable

11




Connection and Wiring

3.6 Wiring of Contact I/O (1) Cable

<CN4> terminal Pin # Signal name Pin # Signal name
1| COMP1 26 | IN_JOG_UP
2[IN_EMG 27 | IN_JOG_DN
3 [IN_SERVO 28 | IN_OVERRIDE_SEL
4 [IN_MODE_START 29 | IN_SIGN_INDEX
5|IN_MODE_STOP 30| N-ROTDIR_STR_OPT.
6| IN_MODE.0 31 I1N_ROTDIR_STR_OPT.
7 | IN_MODE 1 32 |IN_ABS_STR_OPT
8 |IN_MODE.2 33 | (RESERVE)
9 |IN_MODE.3 34 | OUT_CPURDY
10|IN_I CODE.O 35| OUT_SRDY
11 [IN_I_CODE.1 36 | OUT_MODE_EXE
12 |iIN_I_CODE.2 37 { OUT_ERR
13|IN_I_CODE.3 38| OUT_ALARM
14[IN_i_CODE .4 39|OUT_M_EN
15|IN_I_CODE.5 40| OUT_ERRCODE OUT
16 |IN_|_CODE.6 41 | (RESERVE)
17 [IN_I_CODE.7 42| OUT_CODE.O
18| IN_PRG_REWIND 43| OUT_CODE.1
19| IN_INTERLOCK 44| OUT_CODE.2
20 {in_ABORT 45 [ OUT_CODE.3
21|IN_ERR_RESET 46| OUT_CODE .4
22[IN_M_ANS 47 {OUT_CODE.5
23 |IN_ERRCODE_REQ 48 | OUT_CODE.6
24 | (RESERVE) 49| OUT_CODE.7
25 | IN_POS_INH 50 | COMN1
Chassis [FG
ground | Shielded cable
Terminal for <CN4>
Made by Honda Tsushin Kogyo
Connector: PCR-S50FS
Housing: PCR-LS50LA
26 =0
\ /
L;:.‘::i:::::i:::::::::::::ﬂ
I/ N \
Chassis ground 11 )3 Insertion surface zg
(shielded cable) AN /
o) Ve B el Y e Y e s T s e T e I e I e
OO OO OO C e 3
e s s B s B s Y s N s Y e Y o Y v |
/. LAY N A
26 2728 Soldering surface 50
Electric wire B 0.2 to 0.5 mm? or more, multiple-core batch shielded cable, 3 m

| specification or less in length

=

B Optional cable: CP7802S-000103

The OO0 field in the table contains a three-digit value that expresses the cable length (given in units of 0.1 m). (For

example, the value 020 means a cable length of 2 m.)




3.7 Wiring of Contact I/O (2) Cable

Pin# | Signal name

-

COMN?2

2{OUT_COIN

3 | (reserve)

4| OUT_AREAO

Electric wire B 0.2 to 1.5 mm? or more, multiple-core batch shielded cable
specification W Do not solder the core wire (twisted wire). It may cause a
contact problem.

5 OUT_AREA

6| COMP2

<CN5>

See the panel surface of the driver for pin numbers.

Made by Phoenix Contact
(plug: MC1, 5/6-ST-3, 81)

Direction
of insertion

Blade point of the driver used
Thickness 0.4 mm, width 2.5 mm
/ (clamping torque: 0.22 to 0.25 [N-m}
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Connection and Wiring

3.8 Wiring of Sensor Brake Cable

Terminal block <TR2>

Pin # | Signal name

[y

COMPO

2| (NC)

3| XOTD*2

4| XOTU*2

Electric wire
specification

0.3 to 0.75 mm®, electric wire coating with 10mm of the core

exposed at the tip

If a twisted wire is used, the diameter of the strand should be

¢ 0.18 or larger.

51(NC)

6 | XBRKP*3

7 | XBRKN*3

1) Push down the lever with

a screwdriver.

*1 See the panel surface of the driver for the pin numbers.
*2 Use a sensor for contactB logic.

*3 Built-in contact relay specification
Contact A: 1 A30VDC, 0.5 A 125 VAC

2) Insert the wire deeply.

3) Push up the lever

(until you hear the click)

¢
S

following result.

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

COMPOO-

Signal Pin & . g .
name n [Electrical specifications]
ComPo 1 Input specifications
(NC) 2 Rated voltage | 12~24VDC (£10%)
Rated input 4.1 mA/point (at 12 VDC)
XOTD 3 1 current 8.5 mA/point (at 24 VDC)
) 2 (-) Over travel
-) Over trave
XoTU | 4 M Input 3.0kQ
4 impedance
Operating voltage | At OFF: 3.0 VDC or less
C 5 ——] ;
e :,__; (relative to COMP*} At ON: 8.0 VDC or more
XBRKP 6 13 () Over travel Allowable OFF is guaranteed at 1.0
4 leakage current | mA or less.
XBRKN 7
*nDeC power Vee
supply
100k Q2

470Q g
XORG g__AAA,

X !Z;—q

XOTD 2.7k R
XOTU

PS2805

¥

AN\
10k 2
io.omF

~
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3.9 Wiring of Regenerative Alarm Contact Cable

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
B1>
| ’&\ L
LINE
MC
—iF———oN
OFF ON
5.0 5 o q)l\gg _ Regenerative
_ alarm contact
M <CNA> 250 VACO.1A
30VDC1A
Contact B
<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
insertion
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Connection and Wiring

3.10 Explanation of Analog Monitor Card Terminal (Option)

The analog monitor card is provided as an option. Use the cable that comes with the card in order to connect it to
the driver.
See Chapter 5, “Functions,” for the detailed explanation of the functions.

Pin # Terminal name Function

Velocity monitor terminal

TP1 VEL This terminal outputs the current motor velocity value.

See Chapter 5, “Functions,” for the detailed explanation.

Analog monitor terminal {general-purpose monitor)

This terminal outputs either “position deviation,” “test operation response,”

P2 AMON “position command value,” “position current value,” “position com_mand
differential value,” or “position current differential value” signals according to

the parameter settings.

See Chapter 5, “Functions,” for the detailed explanation.

Torque monitor terminal

This terminal outputs the torque (current value) signal. ltis possible to observe

TP3 Tout the same waveform by monitoring the #369 Present current value (A/D)
parameter

TP4 GND Ground terminal for monitor

TP5 TIN For maintenance (reserved)

TP6 TMON For maintenance (reserved)
Position settling signal (coin signal) monitor terminal

TP7 COIN This tgrminal outputs digital values that indicate whether the position deviation
is within the specified range. This signal provides the same information as the
#328 Position settling status parameter.

TP8 VLT For maintenance (reserved)
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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 sur rform th ration ribed in this ch rasa
preliminary step before commencing device production.

4.1 Procedure (Flowchart)
4.2 Preoperation check
4.3 Installing the PC Utility on the PC
4.4 Preparation
45 Setting the Status to Servo ON
4.6 Auto-tuning

4.7 Performing Program Operation
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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.

( smar )

Preoperation check —————————— Check the installation of the motor, wiring etc.

y

Install the PC utility. |———————— Install the software PC utility on your PC.

Set the status to "Servo

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

Auto-tuning ——— Adjust the servo (gain adjustment).

Create a "sample program"” and verify that the

Program operation motor operates as expected.

=




4.2 Preoperation check

(M

)

items to prepare

e Motor unit/driver/sensor/DC power supply

PC utility (floppy disk)

Various cables

Installation and Wiring

Level block for fixing the motor
PC (with Windows 95/98/NT installed)

PC utility
(software

I —1
Motor part
(main bOdy) (prepared by customers)
L Level block j DrvMIi \Z) RS232C interface
type driver ommunication cable
. /4) Motor cable (dedicated)
1) Level block B 1 3) AC Power suppl
(prepared by y
customers) cable
CN IE -
\5) Encoder/resolver cable
(3) ltems to be checked Check

1) Is the main body fixed on the level block? O

2)  Is the motor not interfering with peripherals? 0o

3) Isthe AC power supply cable wired properly? (LINE, GND) 0

4)  Is the motor cable wired properly? (VA, VB, VC. GND) O

5) Is the encoder/resolver cable wired properly? O

6) Is the RS232C interface communication cable wired properly? 0

7)  Is the operation mode set to R$232C? O

(Is bit 2 of the slide switch <SW 1> 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/NT4.0/2000

The M2 PC utility (hereinafter referred to as the “PC utility”) runs on Windows 95, 98, WindowsNT4.0. 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).

Choose Destination Location

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 ngrm Folder

CIF Device Driver
{FLASH
Hostiaintenance
Internet E xplarer
Online Services
| Startp
SyCon System Configurator

Figure 43.2  “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).

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 “DrvMII.”

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

DrvMll ¥ersion Infonatien® |

Figure 4.3.5  "Opening” dialog box

€ ManMenu

Figure 4.3.6  After starting up the PC utility
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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.

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.)

Figure 44.2  “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)

4.43 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.

Communication string

— [String senf]
« [String received]

Figure 44.3  “Communication string”
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4.4.4 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.

Figure 4.4.4  “MainMenu” dialog box



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 foliowing operation.

(1) Click the “I/O Config (I)” button in the “MainMenu” and then the “I/0

config (L)” button.

Click the I/O Config (1)
button.

Click the 1/0 Config
(L) button.

L 1/0 configurat

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

: Discrete conﬁgufal'

Set Servo ON (DI-1) to “no
check.” (Negative setting)

Set button

Servo ON). Verify that the “S-RDY” LED on the front panel is turned on.

@ Caution Make sure to click the “Set” button after finishing the setting (the status will become
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(3) Reset the driver according to the message in the dialog box.

Click OK.

(4) Verify that the driver is reset and the “SRDY” LED on the front panel is turned on.



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
surface

ccw

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

Caution movement. When operated, the motor begins to rotate; take extra care to ensure that
& there is no mechanical interference with the rotor.

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

L] ainenu

Click the “Servo Cntl”
button




(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

After the auto-tuning is
performed, the set values
are displayed.

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.
A Caution Take extra care not to cause any mechanical interference around the rotor.
<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 Program Operation

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

4.7.1 Verifying Operation Conditions

Upper surface of the motor
(load installation surface side)

Home position
sensor

3 Start
—_ 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
[mmisec] A
50
Moving distance
(positive
direction)
0 50 degrees Stop time
Moving distance
(negative direction) Time
50 degrees [sec]
50
| 1.0sec o N N
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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4.7.2 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.

Click the
“Program”
button.

Click the “Edit”
button.

<Program edit screen>

E Program Edit

Program input area
(upper)

#3=0
G92X0
G90X50000F50000
G04f1000

X0

— Program input area

(lower)

/\ 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)
Move to a position 50 degrees from the home position at a velocity of 50

GO0X50000F50000 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.

E Program Edit

#3=0
G92X0

(G90X50000F50000
G04f1000

Click the
“DownLoad”
button.

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

wqn . This dialog is displayed and
Enter *1" and click “DownLoad” is completed.
the “OK” button.

» []Servo ON necessary
[ Program coordinate necessary

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



4.7.3 Starting the Sample Program

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

Click “Program"’ on
“MainMenu.” Click “Monitor.”

K2 MainMenu ..

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

Program Monitor Ini

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

The initial value of the operation mode
is set to “Normal.” Accept the value as
it is and click the “OK” button.
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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 Menitor

Click the “Start” button to make
the motor start moving. This is
only in the RS232C main
operation mode.

: <Dialog box during operation>

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

Program being
executed
display

Parameters such as
acceleration time (#7) and
deceleration time (#8) can be
set via the “simplified terminal.”

‘ The program being executed is
displayed here (the block currently
being executed is displayed in yellow).

Click the “Stop” button to stop the
motor

The basic operation is now complete. Refer to the Function Manual for details about the actual operation.
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5.1  Operation Mode
5.2 Parameters and Monitors
5.3 Operation Functions
5.4 Coordinate System
5.5  Acceleration/Deceleration Function
5.6 Programming Language
5.7 M Function
5.8 Control System
5.9 Other Functions

5.10 Special Parameter Processing

5-1



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

- O

o)

- O

O

Servo ON/OFF

ON/OFF

Allowed/
Prohibited

ON/OFF

Start

Stop

Abort

Error reset

Oo|0o|0o|0o

O|O|X|X]| X

Interlock

Velocity averride switching

Program auto rewind

Integral position control
operation switching

X |O[O|0|0|0O|Xx|Xx

O |0O|0|0|0|0|0|0

Homing offset position
settings

0]

O

Coordinate system settings

o]

O

M function

According to #102 Enabling the selection of RS232C for the M function interface
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 (©)
command command
. According to parameter According to parameter
Parameter/monitor read command (0) 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.
Mechanical setting Reading is always possible, but writing is possible only
200 to 299 parameters Stored when operating in mechanical setting mode.
300 to 399 Monitors _ Read only. Reading is always possible, but writing is not

possible at any time.
Always possible to read and write. The user can use them

Registration

40010 449 parameters Stored freely.

. Always possible to read and write. The user can use them
500 to 549 Volatile parameters Not stored freely. Set to 0 when the power is furned on.
600 to 699 Point set (value) Stored Always possible to read and write. Used during table

reference operation.
: . - Always possible to read and write. Used during table
700 to 799 Point set (option) Stored 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. See 10.5
“Parameter” for the details of each parameter.
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. See 10.5 “Parameter” for the details of each parameter. »

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 5
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. Moreover, if you have changed some of the mechanical setting parameters, you
should not change any other ‘parameters except the mechanical setting parameters, until the power supply
has been turned 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. See 10.6, “Monitor” for the detailed explanation of each of the variables.

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 TypeO.
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 Type0.
Moving direction for absolute instruction, rotational coordinates is Typel.
Moving direction for absolute instruction, rotational coordinates is Type2.
(Reserved)

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

NN bR LN ~O

Note: Regarding the moving direction for rotational coordinates
Type0 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).
Type 3 Determines the rotational direction according to the Rotational direction option for rotation
coordinates parameter (multiple rotations are not allowed).



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.
Op(re\lrgtcon Name Comment Ending type
. Generates a 2.5Hz square wave position command signal for
0 Test operation adjustment of the control part. Non-self-end
Auto-tuning Makes the rotor oscillate, measures load inertia and load mass, and Self-end
operation sets the parameters for the control part automatically.
2 (Reserved)
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.
Program .
4 operation Runs a program that was already registered. Self-end
5 Signal search Moves the rotor until it reaches the set signal status and stops it when Self-end
move it reaches the status.
(Reserved) -
. Runs NC executable statements and parameter statement input from
MDI operation RC232C as soon as they are input. Non-self-end
Index Tyoe A Performs index sense action based on equai division of the
8 oper. atigr? coordinate system. It can be used when the operation unit is set to Self-end
P index Type A.
Index Tvoe B Performs index sense action based on unequal division of the
9 operati g: coordinate system. It can be used when the operation unit is set to Self-end
P index Type B.
Table reference . I
10 operation Refers to points set and performs positioning move. Self-end
1110 14 | (Reserved)
Mechanical . . . .
15 setting mode Special mode for changing mechanical setting parameters. Non-end
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. '

See the #3179 Test operation response parameter when using the oscilloscope function of PC utility. In case
that excessive velocity error occurs, disable the #222 Enable error when over-speed occurs parameter
only at the time of adjustment.

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 vaiue

#62  Position control bandwidth 2

#63  Velocity control bandwidth 2

#70  Analog monitor selection

#72  Test operation monitoring gain (analog monitor)
#222 Enables error when over-speed occurs

#319 Test operation response

* Obtain the fastest possible rise time of the response waveform and make adjustments so that
overshoot will not occur.

& Caution ¢ The closer the position control bandwidth and velocity control bandwidth are, the more the waveform
will oscillate. '
* Ifthe inertia and weight of the foad are large, the oscillations may be eliminated by setting the
position integral limiting value to a small value.

Sto;

eHinty T T T T T T T Some/dv
bC 1w : H ; )
] i : : : : )

Increase the position control bandwidth. Make adjustments unti! 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 #1755
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.

Moreover, the automatically set parameters, i.e., the position control bandwidth parameter number (#50 or #62)
and velocity control bandwidth parameter number (#51 or #63), are automatically selected according to the
status of the IN_FN and IN_GAIN signals of the PLC interface.

IN_FN is used to select the position control bandwidth parameter.
Status 0: Position control bandwidth 1 is selected (#50 is selected).
Status 1: Position control bandwidth 2 is selected (#62 is selected).

IN_GAIN is used to select the velocity control bandwidth parameter.
Status 0: Velocity control bandwidth 1 is selected (#51 is selected).
Status 1: Velocity control bandwidth 2 is selected (#63 is selected).

Do not change the status of the IN_FN and IN_GAIN signals during the auto-tuning operation. Otherwise, the
proper operation may not be guaranteed.

[Related parameters] [Auto-set parameters]

#32  Operation width under Auto-tuning : #50  Position control bandwidth

#33 Maximum deceleration under Auto-tuning #51  Velocity control bandwidth

#34  Initializing the deceleration time while under Auito- #53  Position integral limiting value
tuning #6862  Position control bandwidth 2

#37  Auto-tuning repeat count #6563  Velocity control bandwidth 2-

#38  Servo stiffness settings #155 Load inertia/load mass
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5.3.4 Homing Move

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.

The amount of movement relative to the home position is set by the #29 Offset distance from the Home
position parameter. The drive coordinate command value after homing is set by the #30 Homing complete
operation command value parameter. The moving speed is set by the #15 Homing operation: Origin
position offset feed velocity parameter. The moving direction in rotational coordinates is determined by the
“During G code operation” value of the #705 Move direction option for rotation coordinates parameter.

[Related parameters]

#15  Homing operation: Origin position offset feed velocity
#29  Offset distance from the Home position
#30  Homing complete operation command value

!I__In order to set the current position to a given position affer homing:

Set the #30 Homing complete operation command value parameter to 0 and perform the homing
operation. After that, move the rotor to a position you desire to set as the position after homing and
use the @10 command with the argument set to “0.” Do not re-set the coordinates during this series
of operations.

Command @10:0



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 aufo-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 #7103 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 enabie

#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 veIOCIty parameter.

After the signal search move is completed, the settling wait func‘uon 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 Seltling wait enable parameter.

[Related parameters]

#383  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

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, “RS$232C 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 #105 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).
Type 3 Determines the rotational direction according to the Rotational direction option for rotation
coordinates parameter (multiple rotations are not 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 ’

#107  Rotation direction for fixed rotation 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 #7108 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 #7110
Index Type B divisions selting 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 #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 (muitiple rotations are allowed).
Type 3 Determines the rotational direction according to the Rotational direction option for rotation
coordinates parameter (muiltiple rotations are not 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

#107  Rotation direction for fixed rotation coordinates

#108 Operation unit selection

#110  Index Type B divisions setting




.

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 b

y 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
Type2
determines the direction (multiple rotations are allowed).
Determines the rotational direction according to the Rotational direction option for rotation
coordinates parameter (multiple rotations are not allowed).

Type 3

[Related parameters]
| #104 ABS/NC setting during table index operation

: #105 Moving direction option for rotational coordinates

#107  Rotation direction for fixed rotation coordinates

5.3.11 Mechanical Setting Mode
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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.

5.4.1 Scaling Conversion (Conversion from Command Units to Puise 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 (DYNASERV), 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 #210 Scaling data
(pulse side) parameter as it is regardless of the setting of #208.

#208 Function #324 Remark
0 Pulse #210 The command unit is given in pulse units that can be detected by the
encoder/resolver as in the pulse coordinate system.

1 Angle (1/1000 degree unit) 360000 | 360 degrees correspond to #210. The command unit is 1/1000 degree.
2 Angle (1/100 degree unit) 36000 360 degrees correspond to #210. The command unit is 1/100 degree.
3 Scaling #209 #209 corresponds to #210. The command unit is the value set in #209.
4 Angle (1/10000 degree unit) | 3600000 gggrc;:grees correspond to #210. The command unit is 1/10000

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)




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 #708 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
itis..

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 #109 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 #7110 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

Compensat ion ;(\ j 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]

Type0  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).

Type 3 Determines the rotational direction according to the rotational direction option for rotation
coordinates parameter (multiple rotations are not allowed).

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

Program operation, MDI operation
The moving direction is determined by the #105 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.
Note that, if Type 3 is selected, the moving direction is determined by the #107 Rotational direction
option for rotation coordinates parameter. .

Index Type A operation, index Type B operation
The moving direction is determined by the #105 Moving direction options for rotational coordinates
parameter.
If the setting value is “3,” the moving direction is determined by a start-up option.
Note that, if Type 3 is selected, the moving direction is determined by the #107 Rotational direction
option for rotation coordinates parameter.

(3) [Coordinate values when the power supply is turned on]

The command unit coordinate system and pulse coordinate system, which are set when the power supply is
turned on, are each initialized to values based on the values detected by the absolute encoder/resolver. The
Imeasurements are normalized using the values of the #324 Scaling data (command unit side) and #325
Scaling data (pulse side) monitors as corresponding to one full rotation, respectively, and the resulting

values are set.
[Related parameters] ]
#105 Moving direction options for rotational coordinates
#107  Rotation direction for fixed rotation coordinates
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5.4.4 Linear Coordinates

In linear coordinates, commands can be given in the range from —999999999 to +999999999 command units. If
a command value given in command units exceeds this range during the operation, either a + or — direction soft
over-travel error occurs regardiess 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. The limit amounts are set in the #87 (+)
direction soft limit settings and #88 (-) direction soft limit settings parameters, after which the error detection
is enabled in each direction in #85 and #86. By doing so, a soft over-travel error is made to occur whenever a
command unit command value exceeds the specified range.

(1) [Coordinate values when the power supply is turned on]

The command unit coordinate system and pulse coordinate system, which are set when the power supply is
turned on, are each initialized to values based on the values detected by the absolute encoder/resolver. The
measurements are normalized by the ranges (from C1 to C2) determined by the #236 ABS linear
coordinate limit value 1 and #237 ABS linear coordinate limit value 2 parameters, using the values of
the #324 Scaling data (command unit side) and #325 Scaling data (pulse side) monitors as
corresponding to one full rotation, respectively, and the resulting values are set.

If the position is in either of the ranges from C1 to B or from A to C2 when the power supply is turned on,
an error that can only be reset by turning the power supply off occurs. Make sure that the motor position is
in the range from C1 to C2 when you turn on the power supply again.

One rotation of the motor
c2 B 0 A c1

B

Position B is either #236 or #237,

whichever value is smaller. Position A is either #236 or #237,

whichever value is farger.

Position C is the central position
between positions A and B.

[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

#236 ABS linear coordinate limit value 1
#237 ABS linear coordinate limit value 2
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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

e 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 #1709 Index Type A divisions sefting parameter when operation unit is index Type A.
Changing #1710 Index Type B divisions setting parameter when operation unit is index Type B.
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5.5 Acceleration/Deceleration Functioh

The velocity profile of the driver can largely be classified into trapezoidal 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 #213 Maximum velocity, but is limited by the maximum
velocity defined within the driver. The limited value is displayed in the #357 Maximum velocity monitor.

5.56.1 Velocity Override Function

Three values, the values in the #16 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 frapezoidal 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 3

200ms/div : ; : ; : 200msidiv

 NORM:5kS/s b i : i NORM:SkS/s

#7 Acceleration fime duriiga i #8 Deceleration time duringa
i move i move |

Actual acceleration time

[Constant L
acceleration] N

Feeding Velocity .

[Acceleration] [Deceleration}

5-19



Functions

Waiting for trigger
L]

{ #7 Acceleration time during a

i.trapezoidal move

Actual acceleration time

[S-shaped]

200ms/div
. NORM:5kS/s

Maximum velocity

Feeding Velocity

[Acceleration]

Waiting for trigger

: #B8 Decelerdtion time during a

200ms/div
NORM:5kS/s

MOVE. i

.

] [ S

Actual deceleration time

[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

500ms/div

; 100%

NORM:2kS/s

150%

Waiting for trigger
q

150%

500ms/div
_ NORM:2kS/s

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

:[Related parameters]
#3

Selecting the type of cam profile move
Selecting the acceleration type

Selecting the deceleration type

Acceleration time during a trapezoidal move
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, “DrvMII PC Utility” for how to create and register a user registered cam
profile.

Waiting for trigger Waiting for trigger
3 L

: 200ms/div oo b 200ms/div
: NORM:5KS/s R T T 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

L Asidiv ; : : : : 1s/div
{ (sidiv) P H : (1sfdiv)
I NORM:AKSIS " NORM:1KS/s

- The velocity override
... value decreases
gradually,

| so

100%
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Waiting for trigger
: 3

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

[Cam profile specified by peak velocity]

[Standard built-in cam profile]

[3 Second order spline]
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Non- Non- Non- Non- Non- Non-
dimensional | dimensional | dimensional | dimensional | dimensional | dimensional
Number Name maximum minimum starting terminal maximum minimum
velocity velocity velocity velocity acceleration | acceleration
Vmax Vmin Vs Ve 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 -5.5627958
8 Modified trapezoid 2.000000 0.000000 0.000000 0.000000 4.888123 -4.888123
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[Related parameters]

#3
#6
#79
#380
#31
#34

Selecting the type of cam profile move
Selection of the cam profile

Move time during a cam profile selection
Acceleration time during a cam profile selection
Deceleration time during a cam profile selection
Enabling the peak velocity during a cam profile
move
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5.6 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.

5.6.1 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 “a@” 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*** (*** is the dwell time [msec])

s G227 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 (392 coordinate system setting
Sets the operation unit coordinate value to a specified value.
Usage —> G92X*** (*¥** {5 the operation unit coordinate value)

Group 1 (stored)

e GO0 positioning
Sets the operation unit coordinate value to a specified value.
Usage — GOOX*** (*** is 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
¢ (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 X*®x (#%* i5 the positioning value [operation unit])
Coordinate system setting X*¥* (¥%* 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*** (*** s the feeding velocity {command unit/sec])

A*¥*® (¥%% is the feeding velocity [command unit/sec])

(4) [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 — f¥** (*** s time [msec]), a*** (*** is time [msec])

(6) [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*** (¥%* s M code 0 to 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.

X180000F90000 Positioning move at a velocity of 90000 to operation unit coordinate value 180000

G91X-180000 Switches to incremental instruction mode, and make a positioning move to a position -
180000 from the current 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.

GO04f#400 Waits for a time equal to the value in #401.

G28X ’ Software homing

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.
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[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 = #400/#401 Assigns the value obtained by dividing the value stored in #400 by the value stored in
#401 to variable #400.

#400 = 100%30 Assigns the remainder of 100 divided by 30 to variable #400.

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.
= 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.

[F:variable:relational operator:comparison data

ELSEIF:variable:relational operator:comparison data

ELSE

END

[Example]

IF: #400;: >:5
)C(%?(())OO < Execute this part If the value of #400 is greater than 5.
ELSEIF: #400: > = : #401
Go1 <
X2000
ELSE
G28X <
END

Execute this part If the previous IF statement was not satisfied and
the value of #400 is greater than or equal to the value of #401.

Execute this part if neither the previous IF statement nor the
ELSEIF statement was satisfied.
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(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 < l (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).

(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
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*** (¥** {5 program number between 0 and 99)
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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.
G800 'This is comment.
#400=100 'This is comment.

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 Index Type A demo.

91 (Reserved)

92t094  (Reserved)

95 Coordinate system clear
96 Store the current position
97 Move to a stored position

981099  (Reserved)
(1) No. 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).

1t 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 200ms.
'Rotating motor: index Type A demo.
IF#210:==#355 'Only when the scaling pulse value is the same as the resolution
IF#212:==: 'Only in rotational coordinates
#109=8 'Set to Index A 8 divisions
#108=1 'Set the operation unit to index A
#3=1 'Cam profile move
#6=6 ‘Trapecroid
G92X0 'Clear the coordinate system
FOR:#549:0:<:5:1 'Repeat 5 times
FOR#548:1:<=:#109:1 'Step by step in + direction
GO0X#548f500 ‘Move for 500ms
G041500 '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
G047200 'Dwell for 200ms
END
END
END
END
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(2) 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
G92X0

(3) No. 96 store current position

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

"Store command unit command value
#449=1#323

(4) 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
IF:#108:==: "Only when the operation unit is 0
GO0X#449 "Move to the position stored in #449
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]

#100 M function enable in program/MDI operation

#101 - M function enable during index operation

#102 Enabling the selection of RS232C for the M
function interface

#103 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.
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5-30



5.8.1

Velocity Control Part

For the velocity control bandwidth, either the value set with the #51 Velocity control bandwidth 1 parameter or
the #63 Velocity control bandwidth 2 parameter is selected, according to the status of the controller interface
input signal IN_GAIN. The selected value is displayed in the #376 Velocity control bandwidth monitor.

The velocity control part calculates the #3671 Velocity proportional gain monitor value from the #1 55 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 #376 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 sefting 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 #221 Veelocity 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 1
#63  Velocity control bandwidth 2

#152  First order delay compensation device setting ZoHz80Hz -7
#153  Notch filter: Frequency selection 1 40Hz/160Hz~

#154  Notch filter: Frequency selection 2
#155 Load inertia/load mass

#219  Enable/Disable velocity feedback filter
#220 Velocity feedback filter bandwidth

#221  Velocity command filter bandwidth

20H2/80Hz - %>
30Hz/120Hz.~ .~
40Hz/160Hz -~

[Frequency characte
delay compensation device]
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5.8.2 Position Control Part

For the position control bandwidth, either the value set with the #50 Position control bandwidth 1 parameter or
the #62 Position control bandwidth 2 parameter is selected, according to the status of the controller interface
input signal IN_FN. The selected value is displayed in the #375 Position control bandwidth monitor.

The position control part calculates the proportional control gain, integral control gain, and differential feedback
gain, according to the #375 Position control bandwidth monitor 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.

The position current value filter outputs the result of filtering the position current value to the #384 Current
motor linear coordinate values after filtering monitor. The filter bandwidth can be set in the #59 Position
deviation filter frequency parameter. Depending on the setting status of the #203 Using position current
value filter parameter, either the filtered or unfiltered value is output to the #3271 Pulse position current value
monitor. The value of the #322 Pulse position deviation monitor is also calculated using either the filtered or
unfiltered current value depending on the setting status of the #203 parameter.

[Related parameters]

#50  Position control bandwidth

#53  Position integral limiting value
#59  Position deviation filter frequency
#62  Position control bandwidth 2
#203  Using position current value filter

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
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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
#51  Velocity control bandwidth
#53  Position integral limiting value
#62  Position control bandwidth 2
#63  Velocity control bandwidth 2
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5.9
5.9.1

Other Functions

-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 #58 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

#61  Position settling signal chattering processing
count

#106 Settling wait enable

#203 Using position current value filter
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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
monifor signal.

The signal sensitivity of the velocity monitor ([V/rps] in case of a rotating DYNASERYV motor and [V/mps] in
case of a linear LINEARSERV 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)
Position command value Pulse #73 Position monitoring gain (Analog monitor)
Position current value Puise

Position command differential value pps #74 Position differential value monitor gain (Analog
Position current differential vaiue - pps monitor)

[Related parameters]

#69  Velocity monitoring gain

#70  Analog monitor selection

#71  Positioning error monitoring gain (Analog monitor)

#72  Test operation monitoring gain (Analog monitor)

#73  Position monitoring gain (Analog monitor)

#74  Position difference value monitor gain (Analog
monitor) #74

#75 - 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 | S() |
OFF
Open-circuit. e
Brake signal
9 Short-circuit —L__ SS __l—

<>  #89 <> #90

[Related parameters]

#89  Brake turn OFF delay time upon Servo ON
. #90  Advanced Brake turn ON before Servo OFF
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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 #167 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 #3317 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 status +
OFF 0 ON

I I L
I | !

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]

#161 Area signal 0 On
#162 Area signal 0 Off
#163 Areasignal 1 On
#164 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
velocityx0.002 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.

Note: The motor rating velocity is equal to the rated revolutions of the motor

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 :

#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 Areasignal 1 ON

#164 Area signal 1 OFF

#213 Maximum velocity

#236 ABS linear coordinate limit value 1
#237 ABS linear coordinate limit vaiue 2

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

#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 RS232C Interface

6.1.1 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 pin)

01 FG

02 | RxD 06 Do not use these connections,
07 since they are used for the

03 | TxD 08 _operation 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 DOsSNV PC

RxD /’\ TxD
SG i SG Option cable
TxD RxD CP7576S-020 (2 m)
sG /A
D-sub 9-pin male D-sub 9-pin female
Driver PCo8 PC
RxD 02 & /\ TxD
SG SG .
TD RxD Option cable

7\"

D-sub 9-pin male D-sub 25-pin male

CP75778-020 (2 m)

RTS
CTS

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.

PC D /,\ B Driver 1
SG SG
RxD A TxD
AW o |
D-sub 9-pin male
D-sub 9-pin female ' RxD Driver 2
DOSN SG
<D
SG D-sub 9-pin male
RxDDriver 9
| SG
D
i SG D-sub 9-pin male
PC D ,\ RxDDnver 1
SG T / SG
RxD l /AL TxD
RTS SG D-sub 9-pin male
CTS
RxD Driver 2
D-sub 25-pin male PC98 SG
TxD
SG

D-sub S-pin male

RxD Driver 9

SG
XD
SG

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 /Ds 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 muilti-channel]

Single channel Muiti-channel
Topology Cross Ring
1D Unnecessary Host device 0

Drivers 110 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 D)
From drivers to the host device: On****CR (n: slave station 1D)

(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.

Single channel Recc‘)(g;mon l Transmission character string l CR —l
Muiti-channel Slave Recognition ‘ Transmission character string I CR ]
station 1D 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 Recignmon I Response character string , CR —l
Multi-channel LO ‘ Stave Recogrition | Response character string , CRT
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.



(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 comn"?an d.
Parameter Commands for setting parameters and Receivable status changes
commands reading parameter/monitor values. depending on the parameter.
Parameter Statements for setting parameters in .
statements program operation and MD! operation. Rec_:etlvatple at grggrgm MDI
NC executable | Statements for operating the motor in reg'f’ ;? :?n and curing .
statements program operation and MDI operation. | 27210 Refer to Section
Control Statements for controlling the flow of a 5.6, “Programming
parameters program during program operation. Receivable only at program Language.
c Statements for making the content of a ; -
omment registration.

statements program easy to understand, not related

to operation.

(7) [Response character string]

A response character string is structured as follows.

Response

character string i - Field 1

Header | | | Prompt “Field2 | :Field 3

L Space, one character

Response character strings are classified as follows.

s':ri?:;ﬁre O part W 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.
Error ERROC.®W Error/alarm Eroral do (sub) Rhesponse character string to Ia transmission
. rror/alarm code (su character string at error and alarm.
Alarm | ALMOIO.® | code (main) , Fields never exists.

Note: In case of a general response the W 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.)

NOTWoe

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,
“Qperation Mode” for an explanation of the operation mode.

Command format [@] Comrend T :Field0 | :Field1 | :Field2 |
Command name Command No. No. of fields n o?nﬁi?ggz(:aat‘ito n

Abort 1 0

Stop 2 0

Start 3 Maximum of 4

Error reset 4 0

Servo ON/OFF 8 1

M answer 9 0 R0O
Homing offset position setting 10 1

Jog move command 11 1

Integrql posit_ion ‘control 12 1

operation switching

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 #2716 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
@80 Servo ON enable/disable |  Servo ON disable Actual servo status
. Disabled
Disabled
OFF Enabled
@80 Disabled
Enabled
Enabled Servo OFF
. Disabled
Disabled
ON Enabled
@8:1 Disabled
Enabled
Enabled Servo ON
[Related parameters]
#216 Servo ON status upon power up during RS232C
operations




(2) Start @3: Field 0: 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 1103
Signal search move @3:6 1
MDI operation @37 1
index Type A operation @3:8:start-up option 1:start-up option 2: start-up option 3 2t04
Index Type B operation @3:9:start-up option 1:start-up option 2: start-up option 3 2t04
Table reference operation | @3:10:start-up option 1:start-up option 2: start-up option3 | 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]. v

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 setfting during table index
operation parameter is set to anything other than star-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,
Type 2 if the field contains 2, and Type 3 if the field contains 3. If the #7105 Moving direction option for
rotational coordinates parameter is set to anything other than starf-up option dependence, the specification
of start-up option 3 is invalid. When #1035 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).
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).
Type 3 Determines the rotational direction according to the Rotational direction option for rotation
coordinates parameter (multiple rotations are not allowed).

[Related parameters)

#104 ABS/INC setting during table index operation
#105 Moving direction option for rotational coordinates
#107 ~ Rotation direction for fixed rotation 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,
Type 2 if the field contains 2, and Type 3 if the field contains 3. If the #105 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).
Type 3 Determines the rotational direction according to the Rotational direction option for rotation
coordinates parameter (multiple rotations are not allowed).
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[Related parameters]

' #104
#105
#107

parameter

ABS/INC setting during table index operation
Moving direction option for rotational coordinates
Rotational direction option for rotation coordinates

(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 RS$232C 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.
Invalid (ignored)

Invalid (ignored)

Invalid (ignored)

invalid because this operation cannot be completed (ignored).

Index Type A operation
| Index Type B operation
Table reference operation
Mechanical setting mode

(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.
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(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.

e Iffield 0 is “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.
e It field 0 is “-17: #29 is set to the value of #324 minus the standardized value.

The response is issued immediately.

Restrictions

Do not execute this command until after you have completed a homing operation with the #30 Homing
complete operation command value parameter set to 0. Moreover, this command cannot be issued
continuously. Make sure to perform homing operation before issuing this command.

(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.



(11) Other convenient commands

Response at
normal operation

R3H
None

Command name Command No. Number of fields

Status request 0 1
Software driver reset 96 0

[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

. Value
Bit No. Content
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 executed | Not being executed Being executed
8 Program is being executed Not being executed Being executed
9 gﬂe?sgaer:gihf: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 “R1[J” 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
#337 Reads the value of monltpr #337 signal status:00010000

#50 Reads the value of parameter #50

[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 fo 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.
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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/O interface is an 1/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.

Refer to “Field Network/CC-Link” for a description of the CC-link interface, “Field Network/PROFIBUS-DP”
for a description of the PROFIBUS-DP interface, and “Field Network/DeviceNet” for a description of the
DeviceNet interface. :

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 | DO 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 | Di_5
33 | DI_31 08 | DI_6
34 | DO_O 09 | DI_7
35 | DO_1 10 | DI_8
36 | DO_2 11 | D9
37 | DO_3 12 | DI_10
38 | DO_4 13 | DI_11
39 | DO_5 14 | DI_12
40 | DO_6 15 | DI_13
41 | DO_7 16 | DI_14
42 | DO_8 17 | DI_15
43 | DO_9 18 | DI_16

44 | DO_10 19 | DIi_17
45 | DO_M1 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
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[Electrical specifications]

Input specifications Output specifications
Rated voltage 12 t0 24 VDC (+10%) Rated voltage 1210 24 VDC (+10%)
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 3.0k Leak current at OFF 0.1mA or iess

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
_________________ 1000 15k F——0 COMP*
COMP* 0— e MAB8330 .
47OQ§ s ;{ 10kQ 3 | 2SD1820A [T © DO_
DI_* o—AAA 0.01uF 3
27kQ e ;l7 < % i -1 .
PS2805 PS2805 ——0 COMN

10 kQ

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

[I/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 P’ P o "STOP | START o IN.EMG | DI_7toDI_0

Block1 |MN-L.CODE|IN_{_CODE|IN_I_CODE|IN_I_CODE|IN_I_CODE|IN_i CODE IN_I_CODE|IN_I_CODE| . DI8
7 6 5 4 3 2 R 0 -
IN_PRG
IN_POS IN_ IN.M_ | IN_ERR | IN_ABOR | IN_INTER | 'N-
Block2 | "\ IN_FN ERR};CE%DE ANS | RESET T CoCk _RI.EWIN DI_23 to DI_16

INABS | in_ror | INROT iN_OVER
Block3 | IN_GAIN | _STR_OP | DIRSTR_ | DIR.STR "“IN%'S)'(“ RIDE_SE 'N—SSG INIOG | bl 3110 D24
T OPT1” | OPTO | - L - -

DO 7 6 5 4 3 2 1 0
ouT ouT ouT
- = | ouTM | our ouT, = | our ouT
Blockd | CORDI_ | ERRCODE _M_ _ - | MODE - =, | DO_7t0D0 0
iy it EN ALARM | ERR "Exe | SRDY | CPURDY
our ouT out out ouTt out ouT out
Blockl | cope.7| o_copEs 0_CODE.5 | 0_CODE.4 | 0_CODE.3 | 0_CODE.2 | 0_CODE.1 | 0_COpE.o| DO-15toDO_8
ouT_ | oul_ | our_ | our.
Block2 - - - - AREA1 | AREAD | POS coN | DO_23toDO_16
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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 sighals

[Input signals]

Abbreviated name Signal name Contact /0
IN_EMG Emergency stop input DI_O
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) Dl_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_FN Position control bandwidth selection D1-22
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 bl_27
IN_ROTDIR_STR_OPT Moving diljection gt rotational coordinate start- DI 29 to 28
[1..0] up option input (binary) ~
IN_ABS_STR_OPT ABS/INC start-up option input DI_30
IN_GAIN Velocity control bandwidth selection DI_31

[Output signals}]

Abbreviated name Signal name Contact I/0
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_COORDI_RDY Coordinate system settling status output DO_7
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) VO 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 1/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 1 if the status is reached and 0 if the status is not reached. After
conversion via the 1/0 logical setting, it becomes an output signal OUT ***,

The /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 1/0 logic.

: Driver's internal
! processing
[}
Logic settin Bit I/O status Logic signal . | [ Processing ol
g g input signal :> | | by logic i Is_iogil:ﬂ Jﬂ‘;”t
Positive logic 0 Status 0 (IN_) 1 | setting 9
settin |
2 ! Status 1 ) i [ Processing Logical
Negative logic 0 Status 1 %JLtjpTutji?nal ! | by logic \,/_;.—__ o ﬁput signal
setting 1 Status 0 - : setting **)
!
]

(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 setiing (factory setting). By negative
logic setting, the Servo ON command is enabled at contact OFF. The actual Servo ON/OFF status is influenced
by whether the servo is disabled by the servo disable switch <SRV DS> on the front panel, in addition to this
command. See the table below.

Servo ON/OFF SRV DS Servo ON
SERVO disable on the front panel Actual servo status
Disabled
0
Status Enabled Servo OFF
Disabled
Status 1 Enabled Servo ON
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(4) Startandstop (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) afier the operation is started, even after the operation is over.

No. Name Start-up option End type Response to stop command

End the operation upon returning to the

1 | Test operation Non-self-end start position.

End the operation when the oscillation

2 |Auto-tuning operation | None command to the motor is completed.

Immediately decelerate and stop the move,

3 | Homing move ‘
Self-end and end the operation.

|_CODE[7..0] End the operation when execution of the

4 | Program operations current block is completed.

Immediately decelerate and stop the move,

5 |Signal search move and end the operation.

End the operation when execution of the

None
. current NC executable statement or
7 | MDI operation Non-seif-end parameter statement input via RS232C is
completed.
8 Index Type A I_CODE [7..0], SIGN_INDEX,
operation ROTDIR_STR_OPT [1..0]
(when necessary),
9 and;:tgﬁe B ABS_STR_OPT (when
necessary) S
|_CODE [7.0], Self-end Invalid (ignored)
ROTDIR_STR_OPTI[1..0}
10 l’abﬁtrigm;erence (when necessary),
pe ABS_STR_OPT (when
necessary)
45 |Mechanical setting None Non-end Invalid because the operation cannot be

mode ended (ignored).

[Related parameters]

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

MODE_START
MODE_STOP
MODE [3..0]

Start-up option

MODE_EXE

[Non-self-end type]

MODE_START
MODE_STOP
MODE [3..0]

Start-up option

MODE_EXE

[Non-end type]

MODE_START
MODE_STOP
MODE [3..0]

Start-up option

MODE_EXE

Status 1
Status

P

<—7> O ormore

)

Not necessa
to consider

Not necessary
to consider

D

Not necessary
to consider

Not necessal
to consider /°

Not necessary
to consider

%

Status 1

Not necessary
to consider

Status O

Status 1
Status

case of high-speed processing

0 or more in case of low-speed processing ,f

At the end of processing

%

Skew time between signals or more in ;

0 or more

¥
<—7> 0ormore

%

{ —

Not necessa
to consider

Not necessary
io consider

%

Not necessafy

ito considef

ot

Not necessa
to consider

Not necessary
to consider

)

inecessary to

Status 1

"_“‘%“‘;

......

%

Status 0

Status 1
Status

high-speed processing

Skew time between signals or more in case of

0 or more in case of low-speed processing

<—7> 0ormore

Not necessary
to consider

Not necessary
to consider

Not necessary
to consider

Not necessary
to consider

Status 1

Status 0—

high-speed processing

Skew time between signals or more in case of

0 or more in case of low-speed processing



[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 sfart-up option dependence, the
option specification given by ABS_STR_OPT is invalid.

ROTDIR_STR_OPT [1..0] indicates Type 0 if 0 is given by binary code, Type 1 if 1 is given, Type 2 if 2 is

given, and Type 3 if 3 is given. 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 ABSJ/INC setting during table index operation
#105 Moving direction option for rotational coordinates
#107 Rotation direction for fixed rotation 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 AB S_STR_OPT is invalid.

ROTDIR_STR_OPT [1..0] indicates Type 0 if 0 is given by binary code, Type 1if 1 is given, Type2if2is
given, and Type 3 if 3 is given. 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
#107  Rotation direction for fixed rotation coordinates

Note: Regarding the moving direction in rotational coordinates
Type0  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).
Type 3 Determines the rotational direction according to the Rotational direction option for rotation
coordinates parameter (multiple rotations are not allowed).
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(56) 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
ABORT Status 1 —'I__‘
Status L
MODE_EXE Status 1
Status 0

(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  Swatus :)__[——\__
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 . .
INTERLOCK OVERRIDE SEL Selected velocity override value
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) Position Control Bandwidth Selection FN

The FN position control bandwidth selection signal selects to use either #50 Position control bandwidth 1
parameter or the #48 Position control bandwidth 2 parameter for the position control bandwidth value.
Position control bandwidth 2 is selected with status 1, and position control bandwidth | is selected with status 0.
It is possible to refer to the currently set position control bandwidth value using the #375 Position control

bandwidth monitor.

(11) Velocity Control Bandwidth Selection GAIN

The GAIN velocity control bandwidth selection signal selects to use either #57 Velocity control bandwidth 1
parameter or the #49 Velocity control bandwidth 2 parameter for the velocity control bandwidth value.
Velocity control bandwidth 2 is selected with status 1, and velocity control bandwidth 1 is selected with status 0.
It is possible to refer to the currently set velocity control bandwidth value using the #376 Velocity control

bandwidth monitor.

The waveform will get more oscillatory as the position control bandwidth and velocity control bandwidth
get closer to each other. For this reason, the position and velocity bandwidths should be adjusted

A Caution separately when incorporating a sequence for changing the overall bandwidth (i.e., increase the
velocity control bandwidth first and then the position control bandwidth to increase the overall
bandwidth, decrease the position control bandwidth first and then the velocity control bandwidth to
decrease the overall bandwidth).

(12) 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_ANS

O_CODE[7..0]

M_EN

Status 1

Status O

Not determined

Status 1
Status 0———

M function
complete
: ><Not determined
e ] /
< > 5 ms or more < > 5 ms or more
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(13) Jog move command (JOG_UP and JOG_DN)

A jog move command via the PLC interface functions in the idle status when the #217 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 1ssued 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.

Jog (-) command Jog (+) command
JOG_DN JOG_UP Jog move command
Status 0 Stop command
Status 0 Status 1 (+) direction move command
Status 1 Status 0 (-) direction move command
Status 1 Stop command

(14) Coordinate system settling status output COORDI_RDY

The output signal of the COORDI_RDY coordinate system settling status outputs the status of the #306 Drive
coordinate status monitor. Status 0 indicates that the status is unsettled and status 1 indicates that the status is
settled. The status is refreshed at 2 ms intervals.

(15) Positioning status output POS

The POS positioning status output signal outputs the positioning completion status. Status 0 indicates that the
axis is being operated and status 1 indicates that the positioning is completed.

If the s parameter is set to “wait for settling,” the POS signal outputs status 1 after the position falls within the
range given by the #58 Positioning settling width parameter. If it is set to “do not wait for settling,” the POS
signal changes to status 1 as soon as the command output of the internal controller is completed, regardiess of
whether the position has settled. .

Note that the status of the position settling signal is not affected after the axis being operated or positioning
completed status is output. The status is refreshed at 2 ms intervals.

This signal is not output if the position of the motor does not change.

If the 1/1000 degrees movement command is instructed in the MDI mode, this signal becomes a pulse with a
duration of approximately 6 ms. For this reason, the rising edge of this signal may not be detected if the scan
time of the host PLC is 6 ms or more.

This problem can only be avoided by designing the ladder program of the PLC appropriately.

Specifically, create a sequence in which waiting time of approximately 10 ms is created with a timer after issuing
MODE_START, and then checking the OUT POS signal level is started.
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6.2.4 Operation 2
This section explains operations unique to the contact I/0 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. 1t 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.

ERRCODEREQ st

Status 0 P
Not Not
O_CODE [7.0] dotoned X g X determined
ERRCODE_OUT Status ! Ji Sl
Status 0
<5 ms or more < > 5 ms or more
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71

7141

7.1.2

713

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 :

e 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.

e 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:
This function 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,” “signal search move,” “index Type A operation,” “index Type B operation,” “table

reference operation,” and “jog move.”

Overview of the Data Management Menu

The data management menu contains the following seven functions:

e Parameter:
This function allows you to save all the parameters to files and register them from files. It also allows you to
edit the machine setting parameters.

e Program:
This function 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.

o Index compensation:
This function allows you to edit, register, and save data necessary for “index Type A operation” and “index
Type B operation.”

e Point set.
This function allows you to edit, register, and save data necessary for “table reference operation.”

e Parts:
This function allows you to edit (universal cam), register, and save parts necessary for cam profile moves.

s l/Oset
This function allows you to set the logical setting of I/0 points.

o Absolute precision compensation:
This function allows you to edit, register, and save absolute precision compensation data.
(This setting is valid if the absolute precision option is set to “yes,” with which the absolute precision of the
motor is compensated for the entire circumference.)



7.2 Installation

7.2.1 Installation under Windows 95/98/NT4.0

The DrvMII utility (hereinafter referred to as the “PC utility”) runs on Windows 95, 98, NT4.0. It can be
installed via “Add/Remove Programs” under the “Contro! 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 (7).” 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).

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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Ufl=

CIF Deice Driver
FLASH
HostMaintenance

Figure 7.2 “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 7.3).

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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7.2.2 Starting the PC Utility

In order to start the PC utility under Windows, click the “Start” button, “Program,” “Specified program folder,”
and then “DrvMII” The “DrvMII Version Information” 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

DryMH 1l.!'ersonInfm‘u‘:aticu

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. There is a terminal for which 5V is output from

» /\ Caution the driver for connecting with the operation display pendant. Sec 6.1 “RS232C Interface”
for the detail.
7.3.1 Selecting a Communication Port

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

Figure 7.5 “ComPortSelect”

Note: Settings made in the “‘ComPortSelect” dialog box are stored in afile. 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 appears in the upper left corner of the
screen (see Figure 7.6). If you are using one driver, select a single channel, and if you are using multiple drivers,
select multi-channel addresses, (See 6.1 “RS232C Interface” for how to make setting on the driver side.)

Lommurication mo

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 sends to the driver as well as any strings received from
the driver are displayed regardless of the menu.

’ Communication string

— [String sent]
< [String received]

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.

Figure 7.8 “MainMenu” dialog box



7.4 Operation Menu

7.41 Terminal

Using this menu, you can send and receive character strings to/from the driver, monitor parameters/monitors as
well as errors/alarms, and use parameter/command help.

Click “Terminal (T)” under “MainMenu” to display the “Terminal” dialog box (see Figure 7.9).

Input text field

‘Ternminal mode

Display text area
Figure 7.9  “Terminal’ dialog box

[Sending/receiving character strings]

1) Enter a character string in the input text field and press the Enter (Return) key. The character string is sent to
the driver and, at the same time, displayed in the display text area.

2) When a character string is received from the driver, it is displayed 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 time is displayed in the input text field.

5) Itis possible to display a maximum of ten transmitted character strings in the order of transmission in the
input text field by pressing the T arrow key on the PC keyboard. By pressing the ¥ arrow key, the character
strings displayed by pressing the T arrow key can be displayed in the reverse order.
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(1) Parameter/monitor

In the “Terminal” 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 to five 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 parameters to be monitored).

Parameter/monitor number text field

Parameter/monitor

Contents of valqe

parameter/monitor

Figure 7.10 “Parameter Monitor” dialog box
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)

I/0 monitor

In the “Terminal” menu, click “//O Monitor (1)” under “Monitor” to display the “I/O Monitor” dialog box (see
Figure 7.11).

Via the “I/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 points is 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.)

Dl status

Red: on

Black: off

Gray: nonexistent
I/O point

Select DI/DO points to dispiay

DO status

Red: on

Black: off

Gray: nonexistent
/O point

Buttons for DI emulation

Figure 7.1 “I/O Monitor” dialog box
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(3) Axis signal status display

In the “Terminal” menu, click “Axis signal status (A)” under “Monitor” to display the “Axis signal status”
dialog box (see Figure 7.12).

Via the “Axis signal status” dialog box, it is possible to monitor the axis status, etc. of the driver.

Green: Detected

Red: Detected

Black: Not detected
Gray: Nonexistent signal

Figure 7.12 “Axis signal status” dialog box
(4) Error or alarm monitor

In the “Terminal,” click “Error or Alarm (S)” under “Monitor” to display the “Error or Alarm™ 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 a maximum of 16 errors/alarms is displayed.

Error message Alarm message

Errar ar Alarm

Display text area

Figure 7.13 “Error or Alarm” dialog box
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(5) Parameter/monitor help

In the “Terminal” 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.

Figure 7.14 “Parameter/Monitor help” dialog box
{6) Command help

In the “Terminal” 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.

Figure 7.15 “Command Help” dialog box
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7.4.2 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.

ervo Tuning

Figure 7.16 “Servo Tuning” dialog box
(1) Auto-tuning

1) Change the main operation mode to the RS232C main operation mode (see 5.1 “Operation Mode™).

2) Set the motor to Servo ON (the operations until this point must be made before opening the “Servo Tuning”

dialog box.)

3) Select the velocity control bandwidth and position control bandwidth to do tuning.

(see 5.8.1“Velocity Control”,5.8.2Position Control™)

4) 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.

5) After performing reciprocating movement for several times, the estimation of the inertia and weight is

completed and reflected in the parameter for inertia/weight.

* By changing the servo stiffness setting parameter, three parameters — the velocity control bandwidth (velocity

control bandwidth 1 or 2), position control bandwidth (position control bandwidth 1 or 2), and position
control integral limiter — are changed and thus the servo stiffness changes. '

(2) Manual tuning

1)  Change the main operation mode to the RS232C main operation mode (see Chapter ).
2)  Set the 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)  Inthe test mode, the driver monitors the waveform of the motor position by oscilloscope, etc., and
manipulates three parameters — the velocity 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.
*  The torque 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).
The filter setting is divided into two sections, a first order delay filter setting and a notch filter setting.

1) To set the first 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 changes in steps of one.
* Clicking between the slider bar and an arrow: The frequency changes in 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 5.8.1 “Velocity Control” for how to use the filters.

Slider bar

~ Frequency setting
scroli bar

Figure 7.17 “Filter” dialog box
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7.4.3 Oscilloscope

The Waveform Measurement menu is used to set/display monitor functions of parameters/monitors provided by
this product, obtain parameter/monitor values, and display time-series plots of the obtained parameter/monitor
values.

“Oscilloscope,” “Analog Monitor”

Click “Oscilloscope (O)” in the Waveform Measurement menu to display the Oscilloscope dialog box (see
Figure 7.19).

Click “Analog Monitor (A)” in the Waveform Measurement menu to display the Analog Monitor dialog box (see
Figure 7.23).

Figure 7.18 Waveform Measurement Dialog Box
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7.4.3.1 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.)

#363:vcmd
#365:vfb
#322:Perr[pulse]
#328:Coin

12) Display position

12) Vertical axis range selection Simplified terminal
selection
Figure 7.19 “Oscilloscope” dialog box
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[How to use the oscilloscope]

(1) Click “Log Start” on the “Oscilloscope” dialog box to display the “SetCondition/ELogStart” dialog box
(see Figure 7.20).

2) Source selection choice box

#1:+HOT_ErrorEnable

#2:-HOT_ErrorEnable

. #4:AccProfes! 5) Trigger source
3) Trigger mode
6) Trigger level
7) Trigger position
8) Time
4) Trigger edge
9) Set/Start

Figure 7.20 “SetCondition/ELogStart” dialog box

(2) Click the “Display/hide waveform” buttons to select the waveform number to be used (CH1 to CH4).
(3) Click the | to select a parameter/monitor which is displayed in “Source selection choice box™.
(4) Select a trigger mode.
Free: Obtains data immediately without using the trigger.
Single: Obtains data when the trigger conditions are met.
(5) Select a trigger edge. (Valid when the trigger mode is Single.)
(6) Click the { to selecta trigger source. (Valid when the trigger mode is Single.)
(7) Enter a trigger level. (Valid when the trigger mode is Single.)
(8) Click the to selecta trigger position. (Valid when the trigger mode is Single.)
(9) Click the { to select a time (horizontal axis). (The unit is msec.)
(10) Click “Set/Start” to return to the “Oscilloscope” dialog box and wait for the completion of data acquisition.
(11) When the data is obtained, “Start Acquisition” becomes active.
(12) Click “Start Acquisition” to extract data from 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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(13) 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 this time, the "Display position selection” value 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.

Figure 7.21 Figure 7.22

(14) Click “File” in the “Oscilloscope™ dialog box to display the File dialog box in order to save the current
waveform and settings or to load previous waveforms and settings.

(15) When "Data save" under “Condition and display" in the File dialog box is clicked, the status set in the
"SetCondition/ELogStart" dialog box as well as the values set by "Display position selection” and "Vertical
axis range selection” can be saved by assigning a file name.

In addition, when "Data save" under "waveform" in the File dialog box is clicked, the waveform currently
being displayed, the status set in the "SetCondition/ELogStart" 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 set in the "SetCondition/ELogStart" 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.

(16) Open
When “Open” under “Condition and display” in the File dialog box is clicked, the setting status of the
"SetCondition/ELogStart" dialog box as well as the values set by "Display position selection" and "Vertical
axis range selection" are loaded from files, and then displayed. The waveform is cleared at this time and all
values are set to 0.
When “Open” under “Waveform data” in the File dialog box is clicked, the waveform data, the setting
status in the "SetCondition/ELogStart" 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.

(17) Cursor
When “Cursor” in the Cursor dialog box is set to ON, the cursor is displayed.
Two types of cursor, dT (for time axis) and dV (for vertical axis), can be displayed. Any segment can be
measured by selecting cursors 1 and 2 for both cursors.

* The simplified 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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7.4.3.2 Analog Monitor

This dialog box is used to set/display parameters/monitors related to velocity monitor/analog monitor outputs.

Click “Analog Monitor (A)” in the Waveform Measurement menu to display the Analog Monitor dialog box.

Velocity monitor type
selection

Velocity monitor
signal resolution,
displayed in [v}/[rps]

Velocity monitor
signal resolution,
displayed in [rps]/{v]

Velocity monitor gain

1656[v]/ 32,768 [digit]

Digital velocity resolution

Analog monitor

Analog monitor selection signal resolution
Analog monitor gain e o il de R

Position deviation monitor gain

Test operation monitor gain

Position monitor gain

Position deviation value

monitor gain

Simpiified terminal

Undo button Setting button

Figure 7.23 Analog Monitor Dialog Box
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(1) Velocity Monitor

()

D

2)

3)

Velocity monitor type selection
Select the velocity monitor type to be used.

Velocity monitor type selection: Select either velocity monitor or AC velocity monitor

Velocity monitor gain setting
Set the gain of the velocity monitor.

Velocity monitor gain:  The current value of the velocity monitor gain setting parameter is displayed.
Change the setting as necessary.

Update settings
Update the settings using the “Setting” button.

Analog Monitor

1

2)

3)

Analog monitor selection
Select the analog monitor to be used.

Analog monitor selection: Select either position deviation, test operation response, position
command value, position current value, position command differential
value, or position current differential value.

Analog monitor gain setting
Set the gain of the analog monitor to be used.

Analog monitor gain:  The current value of the gain setting parameter corresponding to the analog
monitor selected in “analog monitor selection” is displayed. Change the
setting as necessary.

Update settings
Update the settings using the “Setting” button.

See 5.9.2, “Velocity Monitor and Analog Monitor” for how to use the velocity and analog monitors.
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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 7.24).

DrveMenu

Figure 7.24 “DriveMenu” dialog box

7-22



7.51 Homing

Click “Homing (O)” in the “DriveMenu” dialog box to display the “Homing” 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.

Parameter number
cell

Figure 7.25 “Homing” dialog box

(1) Editing parameters

2)
Changed value text
field

1
Parameter content
cell

Parameter value cell

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 a value in 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 values in the driver. If there is an
error in the set value, a warning 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 5.1 “Operation Mode"). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5 “Functions”).
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).”

— Errors that 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
7.26). If the connection with the driver is established, the current values of the related parameters are read and
can be edited.

Signal Search

Parameter number
cell
Changed value text
field

Parameter content
cell

Parameter value cell

Figure 7.26 “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
value text field.

2) Enter a value in 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 “Sef (S)” to set the changed values in the driver. If there is an
error in the set value, a warning 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

Op_eration 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).”

— Errors that 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
7.27). 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
number choice box

Start-up option disabie
check box

Parameter number

cell Changed vaiue text

field

Parameter content
cell

Parameter value cell

Figure 7.27 “Index TypeA” 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
value text field.

2) Enter a value in 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 values in the driver. If there is an
error in the set value, a warning 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
is not 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 5.1 “Operation Mode”). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5.1 “Operation Mode”).
2) Click “Start (D).”

[Abort]
1) Click “Abort (A).”
—> The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”
— Errors that 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
7.28). If the connection with the driver is established, the current values of the related parameters are read and
can be edited.

:IndexTypeB

Start-up option
number choice box

Start-up option disable
check box

Parameter number
cell
Changed value text
field
Parameter content
cell

Parameter value cell

Figure 7.28 “Index TypeB” 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
value text field.

2} Enter a value in 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 values in the driver. If there is an
error in the set value, a warning 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
is not 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).”
—> Errors that can be recovered are canceled.

[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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7.5.5 Table Reference Operation

Click “ReferenceTable (R)” in the “DriveMenu” dialog box to display the “Reference Compensation Table”
dialog box (see Figure 7.29). If the connection with the driver is established, the current values of the related
parameters are read and can be edited.

Reference Compensation T abl

Start-up option
number choice box

Start-up option disable
check box

Parameter number
cell Changed value text
field
Parameter content
cell
Parameter value cell
Figure 7.29 “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
value text field.

2) Enter a value in 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 values in the driver. If there is an
error in the set value, a warning 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
is not 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 5.1 “Operation Mode”). (In the PLC main operation mode, several buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5.1 “Operation Mode”).
2) Click “Start (D).”

[Abort]
1) Click “Abort (A).”
— The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”
— Errors that can be recovered are canceled.

[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.

7-32



7.5.6 Jog Move

Click “Jog (J)”in the “DriveMenu” dialog box to display the “JogMove” dialog box (see Figure 7.30). If the
connection with the driver is established, the current values of the related parameters are read and can be edited.

Parameter number

cell Changed value text

field

Parameter content
cell

Parameter value cell

Figure 7.30  “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
value text field.

2) Enter a value in 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 values in the driver. If there is an
error in the set value, a warning 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 operations are possible when the #2717 Jog move operation: Serial communication selection
parameter is set to the RS232C interface side.

(Some buttons are disabled if the #2717 Jog move operation: Serial communication selection parameter is
set to the PLC interface side.)

[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 errors are 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

This menu allows you to save all the parameters to files, register them from files and display files in addition to
edit the machine setting parameters.

Click “Parameter (M)” under “MainMenu” to display the “Parameter Manager” dialog box (see Figure 7.31).

Parameter Manag

Figure 7.31 “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 7.32). If the connection with the driver is established, the
current values of the machine parameters are read and can be edited.

] HachineParaeerEd‘it- s

Changed value text
field

Parameter content
cell

Parameter number
cell

Parameter value cell

Figure 7.32 “MachineParameterEdit” dialog box

[Editing]
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 a value in 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 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 set, 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” dialog box.
2) Enter the name of the file to which parameters are to be saved. Do not enter a file extension (*.prm); 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 “Parameter Manager” dialog box.

2) Enter the name of the file to be downloaded to the driver. Do not enter a file extension (*.prm); it is added
automatically.

3) Click “Open (O)” 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 a file extension (*.prm); it is added automatically.

3) Click “Open (O)”to begin displaying the file contents in the “Parameter file display” dialog box (see Figure
7.33).

4) If you want to print the file, click “Print (P).”

5) Click “Exit (X)” and return to the “Parameter Manager” dialog box.

iew parameter file

Upload information

Uploaded
parameter value

Figure 7.33 “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.

7-37



DrvMIl PC Utility

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.

See 5.3.5, “Program Operation” and 5.6, “Programming Language” for how to handle programming issues.

Click “Program (G)” under “MainMenu” to display the “Program Manager” dialog box (see Figure 7.34).

Figure 7.34 “Program Manager” dialog box
(1) Uploading (from the driver to a file)

Programs can be uploaded by the following two methods:
e “Normal upload”:  Upload a single program.
e “Upload all”: Upload all the user programs registered in the driver.

Click “Upload (U)” in the “Program Manager” menu to display the “Select type” dialog box (see Figure 7.35).

| Select type -

Figure 7.35 “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 is to be saved. Do not enter a file 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 a file 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:
e “Normal download”:  Download a single program.
e “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
7.36). '

Figure 7.36 “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 a file extension (*.prg); it is added automatically.
4) Click “Open (0O)” 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 a file extension (*.whp); it is added
automatically.
3) Click “Open (O)” to start downloading. If you wish to stop downloading, click “Cancel.”

(3) Editing programs

Via the 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 a file. '

Click “Edit (E)” in the “Program Manager” menu to display the “Program Edit” dialog box (see Figure 7.37).

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.)

Select the text with the mouse and then cut (Ctrl + X), copy (Ctrl + C), and paste (Ctrl + V).

Editor window

Figure 7.37 “Program Edit’ dialog box
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[Creating a new program]
1) Write a program on the upper or lower editor window following the program syntax (see Chapter 5).

[Editing a program registered in the driver]
1) Click “Upload (U)” in the “Program Edit” dialog box.
2) 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.
3) Click “OK.” The program is read from the driver and displayed in the editor window.
4) Edit or add to the program as necessary, following the program syntax (see Chapter 5.6 “Programming
Language”).

[Editing a program saved in a file]

1) Click “Open (O)” in the “Program Edit” dialog box.

2) The “Properties” dialog box is displayed. In the “Editor window,” select the window (upper/lower) in which
to display the program and click “OK.”

3) Enter the program file name in “File name” in the “Open file” dialog box, then click “Open (0).” The
program is read from the file and displayed in the editor window.

4) Edit or add to the program as necessary, following the program syntax (see Chapter 5.6 “Programming
Language”).

[Registering a program in the driver]

1) Click “Download (D)” in the “Program Edit” dialog box.

2) 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 program is to be
registered, then select any necessary registration options (see below) and click “OK.”

[Registration option]

Required for Servo ON: :
At program execution, the Servo ON status of the driver is checked. If the Servo is not in ON ‘status, 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 a line 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 status is 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 a line that makes the motor move incrementally, then if
the operation coordinate system is not settled at this point, an error occurs.)

3) When a program error occurs, the registration stops and lines with errors are displayed in red.

[Saving a program in a file]

1) Click “Save (A)” in the “Program Edit” dialog box.

2) 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.”

3) Enter the program file name and click “Save (S).” Do not enter a file 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 is displayed 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 number 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)” in the “Program Manager” dialog box to display the “Program Monitor Init” dialog box (see
Figure 7.38).

Figure 7.38 “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 contents is finished, the “Program Monitor” dialog box is displayed and the
“Setting Option” dialog box is displayed on top of it (see Figure 7.39).

Figure 7.39 “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 returns to the “Program Monitor” dialog box without making the setting status valid

(see Figure 7.40).

Program executing display text
field

M code text field Input text field Error display text field

Program content ?;Tg'ay text
display text field i

Figure 7.40 “Program Monitor” dialog box.

[Starting a program]
1) When you click “Start (S),” the message “Program being executed” is displayed in the “Monitor” box.

During the execution of a program, 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.
If an error occurs, the block in which the error occurred is displayed in red.
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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 7.42).

Index Menu

Figure 7.42 “Index Menu” dialog box
(1) Equal division compensation

Click “IndexTypeA (I)” on “Index Menu” to display the “Index compensation” dialog box (see Figure 7.43).

Figure 7.43 ‘Index compensation” dialog box
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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 is immediately terminated.

[Simpiified terminal]
1) Enter a character string in the input text field and press the Enter (Return) key to send the character string to
the driver.
2) The character string is displayed 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 an error occurs, “Error” is displayed in the error display text field. Click “Error or Alarm (L)” to display
the “Error or Alarm” dialog box (see Figure 7.41). 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).”

Figure 7.41 “Error or Alarm” 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:
e “Normal upload”:  Upload single index compensation data.
o “Upload all™ Upload all the index compensation data registered in the driver.

Click “Upload (U)” in the “Index Comp” menu to display the “Select type” dialog box (see Figure 7.44).

t Select type:

Figure 7.44 “Select type” dialog box

[Normal upload]
1) In the “Select type” dialog box, click “Normal (N)” and then “OK.”
2) Select the file to upload using the J 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 a file extension (*.idx); 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 (W)” and then “OK.”
2) Enter the name of the batch index compensation file. Do not enter a file extension (*.whi); it is added
automatically.

3) Click “Save (S)”to start uploading. 1f 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 a file to the driver)

Index compensation data can be uploaded by the following two methods:
® “Normal download”: Download single index compensation data.
e “Download all”: Download all the index compensation data registered in the driver,

Click “Download (D)” in the “Index Comp” menu to display the “Select type” dialog box (see Figure 7.45).

Select type

Figure 7.45 “Select type” dialog box

[Normal download]
1) Click “Normal (N)” in the “Select type” dialog box.
2) Select a file 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 the file to register to the driver. Do not enter a file extension (*.idx); it is added
automatically.
4) Click “Open (0)”to start downloading, If you wish to stop downloading, click “Cancel.”

[Download all]
1) In the “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 a file 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
You can edit compensation files registered in the driver or saved in files.

Click “Table Edit (E)” in the “Index compénsation” dialog box to display the “Index Compensation Table”
dialog box (see Figure 7.46).

| Index Compensation T abl

Changed value text field

Compensation file cell

Figure 7.46 “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 a value in 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 (frdm the edit screen to a file)]

1) Click “Save (A),” enter a file name, and click “Save (S).” (Do not enter a file 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 a file 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 the “Index 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 7.47).

Figure 7.47 “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 single index type B data.
e “Upload ali”: Upload all the index type B data registered in the driver.

[Normal upload]
Click “Upload (U)” in the “Index TypeB Menu” to display the “Select type” dialog box (see Figure 7.48).

Figure 7.48 “Select type” dialog box

1) Inthe “Select type” dialog box, click “Normal (N)” and then “OK.”

2) Select the file to upload using the 4 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 file in which to save the index type B file. Do not enter a file extension (*.idp); it is
added automatically.

4) Click “Save (S)”to start uploading. If you wish to stop uploading, click “Cancel.”
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[Upload all]
1) In the “Select type” dialog box, click “All (W)’ and then “OK.”
2) Enter the name of the batch index type B file. Do not enter a file 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.
e “Download all”: Download all the index type B data registered in the driver.

Click “Download (D)” in the “Index TypeB Menu” to display the “Select type” dialog box (see Figure 7.49).

Select type:

Figure 7.49 “Select type” dialog box

[Normal download]
1) In the “Select type” dialog box, click “Normal (N)” and then “OK.”
2) Select a file 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 the file to register to the driver. Do not enter a file 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 a file extension (*.whp); it is
added automaticaliy.
3) Click “Open (O)”to start downloading. If you wish to stop downloading, click “Cancel.”
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(9) Editing unequal division data
You can edit type B files registered in the driver or saved in files.

Click “Table Edit (E)” in the “Index Type B” dialog box to display the “Index TypeB Compensation Table”
dialog box (see Figure 7.50).

Changed value text field

Index type B file cell

Figure 7.50 “Index TypeB Compensation Table” dialog box

[Creating a new compensation file]
1) Click “Divide Set (S)” and set the number of divisions.
2) Click the index type B file celi to be changed in order to display the current value in the changed value text
field.
3) Enter a value in 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 a file name, and click “Save (S).” (Do not enter a file 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 (O).” (Do not enter a file extension (*.idp); it is
added automatically.)

[Clearing all]
1) Click “Clear All (C)”to clear all the values of the index 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 7.51.)”

I TableData

Point set value cell

Point set option celi

Figure 7.51 “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 a value in the value cell, then press the 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 a value in the 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 “Download (D)” in the “Point Set” dialog box to register the setting values displayed on the edit screen
to the driver.

Note: Point set 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 7.52).

Figure 7.52 “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 7.53).

Universal cam profile:

Figure 7.53 “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.

Curve-bending start non-dimensional time input
text field

0.0000000

Curve-bending stop non-dimensional time input
text field

Non-dimensional time data input text field

Figufe 7.54 “Universal cam profile” dialog box

2) Enter data in the non-dimensional time data input text fields “T1” to “T6.” The data should be in the range
from 0 to 1. Press the 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 (“T0” 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 a universal cam profile, enter the curve-bending start non-
dimensional time (Tcs) and curve-bending stop non-dimensional time (Tce) in the range from O to 1. Press
the Enter (Return) key to make the entry valid. If you do not intend to bend the curve, enter 0 for Tcs and 1
for Tce.

4) Click “Graph (G)” in the “Universal cam profile” dialog box to display the graph of a universal cam profile
(see figure 7.55).
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Non-dimensional maximum velocity

Non-dimensional minimum velocity
Non-dimensional starting velocity
Non-dimensional terminal velocity

Non-dimensional maximum acceleration

Non-dimensional minimum acceleration

Acceleration

Figure 7.55 “Universal cam profile” graph

¢ Along the horizontal axis, the far left is non-dimensional time O and the far right is non-dimensional time 1.

e 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)” in the “Universal cam profile” dialog box. .
2) Enter the name of the file to which the universal cam profile is saved. Do not enter a file extension (*.unv); it
is added automatically.
3) Click “Save (S)”to save to the file. If you wish to 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)” in the “Universal cam profile” dialog box.
2) A message box is displayed which asks whether or not to save to a file. If you want to save, click “Yes (Y).
The procedure for saving is the same as for [Saving a universal cam profile to a file].
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 “Edit file” in the “Universal cam profile” dialog box shown in Figure 7.49.

2) Enter the file name of a universal 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 a file and 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:
e “Normal upload”:  Upload single cam profile data.

e  “Upload all”: Upload all the cam profile data registered in the driver.

Click “Upload cam (U)” in the “Cam Profile Menu” to display the “Select type” dialog box.

Figure 7.56  “Select type” dialog box

[Normal upload]
1) In the “Select type” dialog box, click “Normal (N)” and then “OK.”
2) Enter a cam 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 profile is 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) In the “Select type” dialog box, click “All (N)” and then “OK.”
2) Enter a batch cam profile data file name. Do not enter a file 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 a single cam profile parts file.
e “Download all”: Download all the cam profile files saved in the batch download file.

Click “Download cam (D)” in the “Cam Profile Menu” to display the “Select type” dialog box.

Figure 7.57 “Select type” dialog box

[Normal download]
1) Click “Normal (N)” in the “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 profile file to download. Do not enter a file extension (*.cdt); it is added automatically.
4) Click “Open (O)” to start downloading. If you wish to stop downloading, click “Cancel.”

[Download all]
1) In the “Select type” dialog box, click “A// (N)” and then “OK.”
2) Enter the batch cam profile data file name. Do not enter a file extension (*.cdt); it is added automatically.

3) Click “Open (O)”to start downloading. If you wish to stop downloading, click “Cancel.”

7-60



(4) Viewing the cam profile

Click “View (V) in the “Cam Profile Menu” dialog box to display the “View cam profile” dialog box.

View cam profile

Figure 7.58 “View cam profile” dialog box

[Cam profiles registered in the driver]
1) Select “Driver” in the “View cam profile” dialog box.
2) Enter the cam profile number to display as a graph.
3) Click “Graph (G)”to display the graph of the cam profile.

[Cam profiles saved in a file]

1) Select “File” in the “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 data file you want to display as a
graph.

3) Click “Open (O)” to return to 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 this menu, you can set the logical setting of DI/DO points (connector number varies depending on the
interface used).

Click “//O set (I)” under “MainMenu” to display the “1/O configuration” dialog box (see Figure 7.59).

Figure 7.59 “I/O configuration” dialog box
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(1) Logical setting

1) Click “//O config (L)” in the “I/O configuration” dialog box.
2) The “Discrete configuration” dialog box is displayed and the current setting status is read. (The maximum
number of setting statuses that can be displayed at once is 32 points for both DI and DO.)

Discrete configuratio

Selection text field

Figure 7.60 “Discrete configuration” dialog box

3) Click a number 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 1/O 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)” in the “I/O configuration” dialog box.
2) Enter the name of the file to which /O configuration is to be saved. Do not enter a file 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 “l/O configuration” dialog box.

2) Enter the name of the file to be downloaded to the driver. Do not enter a file extension (*.ioc); it is added
automatically.

3) Click “Open (O)”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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Operation Display Pendant

8.1 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-ID on the front panel.

The following functions are provided for the operation display pendant.

e Terminal mode display:
In this display, you can send @ commands and parameter commands in the same way as with the RS232C
interface and display response character strings.
e Parameter monitor display:
In this display the updated contents of parameters/monitors referred to by #*** can be displayed repeatedly.
e Parameter settings display:
In this display, you can make changes to parameters referred to by #***  if they can be written to.
e I/O monitor display:
In this display the updated /O status of the PL.C interface and the signal status of the TB2 sensor/break can
be displayed repeatedly.
e Special command display:
In this display, you can issue common commands in a simple manner.
e Program operation display:
In this display, you can edit, copy, and delete programs.
¢ Table data display:
In this display, you can set and change table data (values and options).
e Absolute encoder maintenance display:
In this display, you can perform maintenance operations related to the absolute encoder.

8.2 Features and Part Names

4 N
Display area
Upper row: input, display
4 | Lowerrow: function key
content display
fo | fi f2¢{f3
| fa | 5 I f6 | f7 l
’ \ Emergency stop
\ ENG a T 1 :Scroll keys
STOP = : Cursor keys
N——ro— ———~Function keys INS : Insert key
DEL : Delete key
BS :Backspace key
) - : Minus sign, subtraction operator key
Numeric keypad *  : Multiplication operator key
si E / : Division operator key
Shift key
SHIFT If you press another key while
\_ ¥~——holding down this key, that key
will have the meaning indicated
J\ on the lower part of the key.
Return key
. YOKOGAWA 4 ) Command input, execution




8.3 Switching Displays

Each display shifts in the order shown in the figure below. When the power is turned on and the operation
display pendant is connected, the initial 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).

Y )
Terminal mode display

G S/ =2 NP

MI TPT Parameter monitor display N/P (Next/Prev) f_unctlons are assigned
to the f3/f7 keys in each display.

|| #001:+HOT_ErrEn 3 N: To the next display
-Mon—- DATA N/P 17 P: To the previous display

_Ml Parameter settings display
#001:+HOT_ErrEn
-Set— DATA N/P

-L& TPT 1/0 monitor display

PLC 100:xxxxxxxx
-1/0- SEL N/P

¢NL TPT Special command display

CND:Abort
-Spc- SEL N/P

ML —TPT Program menu display

Program Menu J
EDT CPY DEL N/P N N ™

Rad

) A

No90{00024] No90[00024]>00 ! No00[00024]
-EditPrg- CAN —J~,——) —CopyPrg- CAN —————] -DelPrg- CAN +—
—— Program edit display (load) " Program copy display (select)|  Program delete display (select)
02 #108<1 ROO ROO
W#>8/=1/D /6 +——— | -CopyPre- END +—— | -DelPre- END L—
Program edit dispiay (edit) Program copy display (complete) Program delete display (complete)

NoS0[ 00241>00 !
-EditPre- e/C ——

“—— Program edit display (save)

R0O
-EditPrg- END +———

Program edit display (save result dispiay)

Table data display

00: 0000180000 4
A0 Prou NP |
N TIPT
Skew: 0000000000
8- NP |
Il T
\___J ;)

Absolute encoder maintenance display
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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” is input in display 2) and the response character string “R1D position

bandwidth:12” is shown in display 3).
In the response character string display, the header part of a response 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 pressing the < and — keys.
The cursor is displayed by pressing the input key (a key that allows character input when pressed), or the T and

{ keys. Once it is displayed, you can enter character strings.

fOo<>: Character selection (positive direction)

1) Initial display The character in < > changes at every key press.
_ f18: Inputs the selected character.
<#> Si+ =/ NIP 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 +.
<#> Si+ =/ NIP f6: Inputs :.
f7 P: To the previous display
3) Displaying a response character string Oto©: Each character is input.
Position bandwidth: 12 o
<#> S/+ =/: NIP 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.
FLAaMP+ 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.

Tand | keys: Moves up and down in the input character string buffer.

Input character string and
response character string
display area

Function key content

display area
Input character
[ 16 characters | string buffer
= =1

One linee{ }é—

16 lines

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 a nonexistent number is entered, both the data and comment displays show the comment in display 4).

I f2 DATA: Switches display; to the data display

1) Initial display CMNT: To the comment (prompt) display

#R’(IM +HOT_ErEn f3N: To the next display

-Mon- DATA N/P 7 P: To the previous display

\———Cursor )

2) Displaying comment Oto9: 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.

Tand | keys:  Increases/decreases the numeric value of

) . the digit indicated with the cursor.
3) Dispiaying 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 o Comment display area

Function key content
display area
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8.6 Parameter Settings Display

This display is for 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 data is being displayed, it is possible to move the cursor to the data setting area using 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 keys as well as the T and ¥ keys. When you
press the Return key, the entered data is set as the parameter value of the parameter number (the Return key is
accepted only when data is 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 press the f2 DATA key, the display switches
to the data display; when you press the numeric keys or the T 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 data is input from
the keypad. When the Return key is pressed here, the setting result is displayed as in display 5).

If a nonexistent 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 resuit
#001:+HOT_ErrEn #050:NG![ALM62.0
t- DATA N/P -Set- DATA N/P
\—————Cursor
2) Displaying comment 6) Displaying comment (when a number does not exist)
#050: Position bandwidth #000;-----m-=men
-Set- DATA N/P -Set- DATA N/P
(CMNT)
3) Displaying data 2 DATA: Switches display; to the data display
i CMNT: To the comment (prompt) display
#050: 0000000012 f3 N: To the next display
-Set- CMNT N/P f7 P: To the previous display
4) Setting data Oto9: Each pharacter is entered._ ' )
- The sign of the data value is reversed if pressed while the
. cursor is at the data setting area (sign part).
#2‘,59(: (g)l\(l)lﬁl?:?;s Return key: Sets the input data to the driver.
Bl < and —» key: Moves the cursor in the parameter number setting area and

data setting area (absolute value part) to the left or right.
T and { key: Increases/decreases the numeric value of the digit
indicated by the cursor.

Parameter number "
setting area N /—Comment display area

Function key content

display area
Parameter number Data setting area
setting area \ /_ (sign part) Data setting area
- / (absolute value part)

\Function key content

display area



8.7

1/0 Monitor Display

The 1/0 signal status of the blocks with numbers input from the keypad for the selected 1/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 1/0 that can be selected: “PLC I,” “PLC 0,” and “Drv 1.” You can switch among them by

pressing the £2/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 £2/f6 SEL key is pressed here, the display changes similarly to display 3) and switches to the PLC DO

display.

1 Initial display

PLC 100:000¢0xxxx
-ljo- Q\EL N/P

\————Cursor

2) Displaying PLC D!

PLC 101 :00¢xxxxXx
-10- SEL N/P

3) Displaying PLC DO

PLC O00:xxx00xxx
-1/0- SEL N/P

110 signal block
number setting area

f2 SEL:
f3 N:
f6 SEL:
f7 P:

Oto9:
<« and — key:

T and | key:
PLC I

Block number

PLCO
Block number

Switches 1/O signal type (positive direction).
To the next display

Switches 1/O signal type (opposite direction).
To the previous display

Each character is entered.

Moves the cursor in the /O signal block
number setting area to the left or right.
Increases/decreases the numeric value of the
digit indicated by the cursor.

0: DI07 to DIOO
1: DI15 to DIO8

0: DO07 to DO0OO
1: DO15 to DOO8

Drv | (Driver input signal status)

Biock number

—\ /—+7 +0 2\

0: DI07 to DIOO
1: DI15 to DI08

Signal status display area
0:0n
x : Off

/O signal type |

The signal numbers on a block
increase from the right end
toward the left: +0, +1, ..... +7.

display area

\__Function key content

display area

Driver input signal status

DI00: (Reserved)

Di01: (Reserved)

DI02: (Reserved)

DI03: (Reserved)

DI04: Homing detection

DIO5: (+) direction over-travel detection
DI06: (-) direction over-travel detection
DIO7: (Reserved)

DI08: (Reserved)
DI09: (Reserved)
DI10: (Reserved)
DI11: (Reserved)
DI12: (Reserved)
DI113: (Reserved)
Dl14: (Reserved)
Di15: (Reserved)
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8.8 Special Command Display

In this display, 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 £2/f6 SEL key.

When you select a command 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 2/f6 SEL key, it is switched to the command

content display.

In the previous example of display 2), command “toMode15” 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 RS232C PLC
interface side interface side
Abort CMD:Abort
Error reset CMD:RstErr
Servo ON CMD:SrvOn
Servo OFF CMD:SrvOff
Mechanical setting operation start | CMD:toMode15

Software driver reset

CMD:RstDrive

Motor type request

CMD:MotorType

ROM version request

CMD:ROM Version

oJle]{e]le][e]lo][e][e][e)
O|O10[0{O|X X100

Error status request/refresh CMD:RefErrSts
1 Initial di
) Initial display f2 SEL: Switches command (positive).
CMD: f3 N: To the next display
;II D Agg: N/P 6 SEL: Switches command (opposite).
-opc- f7P: To the previous display
2) Displaying command Return key: Transmits the selected command to the driver.

CMD:toMode15
-Spc- SEL. N/P

3) Displaying command result

Mode15 Exec!
-Spc- SEL N/P

/—Command display area

hFuncﬁon key content

display area

Command result

display area

XFunction 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 the initial 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 3 CAN key to return to the program menu display.

1) Initial display

Program Menu
EDT CPY DEL N/P

8.9.1 Program Edit Displays

fO EDT:
f1 CPY:
f2 DEL.:
f3 N:
7P~

To the program edit displays
To the program copy displays
To the program delete display
To the next display

To the previous display

In the program edit displays, you operate in the order of program load, program edit, and then program save.

(1) Loading a program

You can select a program file number and load it into the editor.

When choosing the program file number of the source file, the stored program file number with the smallest
number is displayed initially. If all the user area files are empty, a built-in program file is displayed initially.

1) Program file number selection

No90[00024]
-EditPrg- CAN

Program file number setting
area (load source)

f3 CAN:

0to9:

Return key:
< and — key:

T and | key:

o: Existing file
I: Empty file

Cancels
To the program menu display

Each character is entered.

Loads the selected program file.

Moves the cursor in the program file
number setting area to the left or right.
Increases/decreases the numeric value of
the digit indicated by the cursor.

Block number display area
Number of biocks used in case

of an existing program file
Number of empty blocks in case
of an empity file

kFunction key content

display area
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(2) Editing a program

You can edit the content of a program loaded to the editor.

A block is treated as one unit in the edltmg If a comment statement is attached to an NC executable 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, a block attached to an NC executable statement, parameter statement, or control parameter in one line
is treated 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 a block 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
IID 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/=IID :IC

01 #108=1 irst line #108 =1

<> Q= . econd line G27X'Homing
#>Si=ID :C _.Third line ' Reset coordinate value
—Fourth line  G92X0

02 G27X
<#>S/=1/D:IC

'Homing
ID IC

04 'Reset coordinate value

D IC

05 G92X0
<#>S/=1ID:IC

8-10



Charactersin<>: #, G, X, F,f A, a, M, P,

Block number
display area

WH (WHILE), FR (FOR),
IF (IF), ED (END),
El (ELSEIF), EL (ELSE),

> <L+ %

/—Edit area

Function key content /

display area

fo <>

fl1 S:

Oto9:
-5

INS key:

DEL key:

BS key:
Return key:

< and — key:
T and | key:

Editor buffer

100 blocks

oneines] |-

82 characters

8-11

Character selection (positive direction)

The character in < > changes at every key
press. :

Inputs the selected character.

The character in < > is input by pressing this
key.

Inserts a block.

Inserts an empty block before the current line.
Inputs

Selects character (opposite direction).

The character in < > changes at each key press.
Inputs =.

Deletes a block.

Cancels

To the program menu display

Each character is input.

Shifts the character string one character after
the cursor position and insert a space at the
cursor position.

Deletes the character immediately before the
cursor. The cursor does not move.

Deletes the character immediately before the
cursor and move the cursor to the position one
character before.

To the program save function with the edited
content

Moves the cursor on a block to the left or right.
Moves up or down within the editor buffer.

If the | key is pressed at the last non-empty
line, an empty line is inserted after that line.



Operation Display Pendant

(3) Saving a program

You can select a program file number to save the program edited in the editor.

If you are editing a file in the user area, the number during loading is initially 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 as the initial program
file number at the save destination.

1) When editing a file in the user area f3e: Edits

To the program edit display
NOO:I[ 0024]>01 o ftc Cancels
-EditPrg- e/C To the program menu display
Oto9: Each character is input.

2) When editing a built-in file

Return key: Loads the selected program file.
NOQP[ 0024]>00 ! < and » key: Moves the cursor in the program file
-EditPrg- e/C number setting area to the left or right.
T and | key: Increases/decreases the numeric value of
the digit indicated by the cursor.

Edit biock number
display area
Program file number setting
area (save desfination)
O: Existing file

! : Empty file

Program file number
setting area

\Funcﬁon key content

display area
(4) Displaying program save result

This display shows the result of the program save operation.

If the program is properly saved, the display shows similar to display 1). After confirming that the file is saved,
press the 3 END key to return to the program menu display.

If the program is not properly saved, the display shows similar to display 2). Press the {3 ¢ 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 a file is properly saved

RO0O : 3 END: Ends
-EditPrg- END | —T > To the program menu display
2) When a file is not properly saved f3e: Edits
To the program edit display
Cannotinterpretcommand | f7 c: Cancels
-EditPrg- e/C > To the program menu display

< and »> key:  Scrolls the message display area horizontally.

Message display area

Function key content
display area
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8.9.2 Copying a Program
1) Select‘ing a program

You can copy a program 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 ail the user area files are empty, a built-in program file is displayed initially.
When choosing the program file number of the copy destination, the empty file with the smallest number is

displayed initially.
S 3 CAN: Cancels
1) Program file number selection To the program menu display
No90[00024]>00 ! Oto9: 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.

T 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
_ (') :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 f file number setting area

O :Existing file
I :Empty file

\'Funcﬁon 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 the file is 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, press the 3
END key to return to the program menu display.

1) When the file is properly copied 3 END: Ends
ROO To the program menu display
-CopyPrg- END «and —» key:  Scrolls the message display area horizontally.

2) When the file is not properly copied

Cannot interpret command

-CopyPrg- END

——NMessage display area

Function key content
display area
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8.9.3 Deleting a Program
(1) Selecting a program
You can select a program 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 area files are empty, the display shows similar to display

2).
1) Program file number selection 3 CAN: Cancels
No00[00024] To the program menu display
-DelPrg- CAN , OtoS: Each character is input.
: Return key: Deletes the selected program file.
2) When the user area contains only empty files < and — key: Moves the cursor in the program file
None Prg N L kev. Inumber sitjting area t::hthe left or rigl'llt.
-DelPrg- CAN and ¥ key: ncreases/decreases the numeric value

of the digit indicated by the cursor.

Biock number display area
O: Existing file Number of blocks used in case of an existing file

P il b I Empty file Number of empty blocks in case of an empty file
rogram file number .

setting area

..........

kFunction key content

display area

(2) Displéying 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 the file is
deleted, press the 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, press the 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
RO0O
-DelPrg- END « and —» key:  Scrolis the message display area
horizontally.

2) When the program is not properly deleted

Cannot interpret command

-DelPrg- END

Message display area

xFunction key content

display area

8-14



8.10 Table Data Display

This display is used for setting/changing table data (values and options).

Enter the table number via the keyboard; the data display screen displays the current value of the corresponding
table data and the present command unit value screen displays the #370 Present command unit value monitor
value. Press the {2 key (when displaying Pfbu) to switch to the present command unit value display screen and
press the f2 key (when displaying data) to switch to the data display screen.

On the data display screen, the cursor can be moved to the value setting area and option setting area using the «
and — keys. When the cursor is placed in the sign field of the value setting area, the sign can be switched
between + and ~ by pressing the —key. When the cursor is placed in the absolute value field of the value setting
area, the setting data can be entered using the numeric keys and the T and { keys. When the cursor is placed in
the option setting area, the setting data can be entered using the numeral keys and the T and | keys. Press the
Return key to commit the values set as the table data value and option of the corresponding table number.

When the values are set, the result of the setting is displayed. “OK!” is displayed if the values are set correctly,
and “NG! [Error/alarm code]” is displayed if the values could not be set.

On the example screen 2) below, “01” is entered as the table number to display the current value of the
corresponding table data and then “270000” and “2” are entered as the value and option, respectively. If the
Return key is pressed at this point, the setting result is displayed as on screen 3).

It is only possible to move the cursor within the table number setting area with the < and — keys on the present
command unit value display screen. The present command unit value display area displays the current value of
the #370 monitor and the option setting area displays the type set in the #105 Move direction option for
rotation coordinates parameter, set to absolute move value. No setting is made even if the Return key is
pressed in the present command unit value display area.

The f0 AUTO key can be pressed on both the data display screen and the present command unit value display
screen in order to copy the current value of the #370 monitor to the table data value and the #105 parameter
setting type set to absolute move value to the table data option.

When the setting result is being dis%)layed, pressing the {2 key switches to the corresponding display screen and
pressing the numeric keys and the T and { keys switches to the previous display screen on both the data display
screen and the present command unit display screen.

f0 AUTO: Automatic sefting
2 Pfbu: Switch the display to the present command unit value display.
DATA: Switch the display to the data display.

- ; : f3 N: To the next screen

1) Initial screen (displaying data) 7 p- To the previous screen

00: 0000180000 4

Al’(O - Pfbu N/P Oto9: The corresponding character is entered.
- The sign is reversed if pressed when the cursor is placed in the

\———Cursor sign field of the value setting area.

2) While entering data (displaying data)

Return key:  Commit the entered data as settings to the driver.

01: 0000270000 2 < and - keys: Move the cursor to the left and right within the table number
AUTO Pfbu N/P setling area, value setting area, and option setting area.
T and | keys: Increase/decrease the numerical value of the digit indicated by
the cursor.
3) Displaying the setting result (displaying data)

01:0K! Value setting area_ Value setting area
Ale A : Pfbu N/P /_(sign field) /—(absolute value field)

—— o - — ption setting area

4) Displaying the preéent command unit

value
01: 00000900023 6 ) g:;]grtiigt?ot!eésplay area
AUTO DATA NP Present command Present command

) ] . unit value display unit value display area
5) Displaying the setting result (displaying area (sign field) (absolute value field)
the present command unit value)
N Option setting area

01:0Kl '\—(value calculated from

AUTO DATA N/P the #105 value)

\ E Function key description
Table number setting area display area
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8.11 Absolute Encoder/ Resolver Maintenance Display

This display is used for performing maintenance operations related to the absolute encoder / resolver.
It is necessary to register data for the absolute encoder, which is different for each motor, to the driver in advance.
Use this display and set the data pasted on the motor when the combination of motor and driver is changed.

When this display is shown, the value currently set in the driver is displayed (see screen 1) below).

Use the <— and — keys to move the cursor. The data to be set can be entered using the numeric keys and the {
and | keys. Press the Return key to display a screen similar to 2) below and register the entered data. After the
registration, the driver is automatically reset and placed in the same status as when the power supply is turned

on.

1) Initial screen

Skew: 0000000003
-ABS- N/P k

\——Cursor

2) While entering data

Skew: 0000000012
-ABS- N/P

fanN: To the next screen

f7 P: To the previous screen

OtoO: The corresponding character is input.

< and -> keys: Move the cursor to the left and right within the data
setting area.

4 and | keys: Increase/decrease the numerical value of the digit
indicated by the cursor.

Data setting area

Function key description
display area
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Chapter 9
Maintenance and Inspection

9.1
9.2
9.3
9.4
9.5

Maintenance and Inspection of the Motor Part

Maintenance and Inspection of the Driver Part

Replacing the Battery for Memory Backup

Backup and Restore Operations of Driver Memory Contents
Motor Problems and Corrective Actions
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9.1

9.2

9.3

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.

Maintenance and Inspection of the Driver Part

There is no need for a daily 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.

Replacing the Battery for Memory Backup

A lithium battery is provided inside the driver in order to store parameter data in memory. The life span of the
lithium battery is normally 20,000 hours.

When the battery reaches the end of its life, 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) Replace the 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 occurs in 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 contents to a file using the PC utility as well as to 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 upioad (batch)

Index unequal division upload (batch)

Parts upload (batch)

/O 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’s built-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.

1
IDYNASERVI

G

N

CRDY: LED that flashes when backup is properly completed.

=

ERR: LED that flashes when backup is not properly completed.

- CON1 -
coo0o0
00000

RSID

;:/ SW1 slide switch
H ' Only bit 1 and bit 4 are ON; bit 2 and bit 3 are OFF.

080088
g
1®

&
SRV DS E]
7]
an
o=
Ao
-> ol

T —— ———
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9.4.2 Restore Operation

The restore operation uses either of the backup data that was copied to a file via the PC utility or that was copied
to the driver’s built-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)
/O 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 contents to the

driver’s built-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.

&
\DYNASERV —
rso || {0 & CRoY % H
— | @}fsrov
— & | @,
SRV DS _9_ O’"s}/, 7
1 _f/g AXIS
w1 @||com .
4|{ D | ~
—>ON /&’
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CRDY: LED that flashes when backup is properly completed.
ERR: LED that flashes when backup is not properly completed.

SW1 slide switch
Only bit 2 and bit 4 are ON; bit 1 and bit 3 are OFF.



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 a normal operating condition despite corrective actions taken, stop

operating the drive and contact us.

and/or position integral limiting
value are too small.

Problem Possible cause ltem(s) to be inspected Corrective action
® No AC power is being supplied. |Check the wiring. Turn on the power.
. :’Ihe servo ON terminal is set to Inspect. Setto L.
The motor does not ¢ 'kl)'he Sgwo QN dlsabled(SRVDS) Inspect. Release the button.
servo-lock. uttp_n i being pressel 1.
& Position control bandwidth,
velocity control bandwidth, Inspect Adjust to the proper value(s)

or perform auto-tuning.

Check to see if the

Reduce the load or replace

velocity control bandwidth,
and/or position integral limiting
value are too small.

Inspect.

4 Motor is overloaded. motor operates without | 2 motor with higher torque if
any load. the motor starts.
Refer to the connection
The motor does not | ¢ Incorrect external wiring Inspect the wiring. diagram and connect
start. correctly.
4 Position control bandwidth,

Adjust to the proper value(s)
or perform auto-tuning.

Check the motor

Refer to the connection

Motor is overloaded.

motor operates without
any load.

4 Improper connections connections in phases |diagram and connect
The motor rotation A, B, C, and GND. correctly.
is unstable. . Check the model If the combination is
¢ Icr:)c:;)lr)r;c;tﬁ?:tor/dnver model numbers on the rating |incorrect, change to the
nameplates. correct combination.
Check if the ambient .
. . . - Lower the ambient
¢ Ambient temperature is oo high. |temperature is above o
The motor 45°C. temperature to 45°C or less.
overheats. Check to see if the Reduce the load or replace

a motor with higher torque if
the motor starts.

Mounting screws are

base.

¢ Improper mounting loosened Tighten the screws.
Check for abnormal .
Abnormal sounds & Bearing problem sound and vibration Motor replacement is
are generated. from the bearings necessary. (Contact us.)
& Mounting base vibration Check the mounting Reinforce the mounting

base.

Incorrect motor/driver model
combination

Check the model
numbers on rating

If the combination is
incorrect, change it to the

nameplates. correct combination.
gllnc:ta?lr torque is too | @ Motor is overloaded. ggﬁgr the OVL error E:;fxtaz ?gae dr.atlon.
) @ Position control bandwidth,
velocity control bandwidth, Inspect Adjust to the proper value(s)
and/or position integral limiting ’ or perform auto-tuning.
value are too small.
. Check the model If the combination is
¢ Icr:)c:ggiigtﬁr::tor/ driver model numbers on rating incorrect, chgnge it to the
Motor runs out of nameplates. correct combination.
control. Check the Refer to the connection
@ Improper connections motor/encoder diagram and connect
connections correctly.
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Specifications

(1) DB Series Motor

10.1 Standard Speciﬁcations

C type
item Unit DB5005C00*2 | DB5010C00*2 | DB5015C00*2
(DB5C-005) | (DB5C-10) (DB5C-15)
Maximum torque N-m (kgf-m) 5 (0.5) 10 (1.0) 15 (1.5)
Motor I(\gg)él\r/n)um number of revolutions rps 6.0
;river Rotational -Encoder resolution p/rev 425,984
otationa Repeatability accuracy Sec +3
positioning
Absolute accuracy Sec +150
Rotor inertia kg'm? 6x10° | 7x10° [ 8x10°
Allowable axial Positive N (kf) 5x10° (5x10%
load Negative 3x10% (3x10%)
Allowable moment load N-m (kgf-m) 20 (2
Motor | Axial displacement | Positive mm/N 4x10° (4x10%)
rigidity Negative (mm/kgf) 8x10° (8x10%)
" - rad/ N'm 8x10°
Moment displacement rigidity (rad/kgf-m) (8x10°)
Mass kg 5.5 6.5 7.5
Height (refer to dimension diagram) mm 128 155 182
(2) Driver Part (General Specifications)
Type 500W type
uvooo0o0cAO-+0O0_
Model name UOOOO000BO-*00
100 to 115V AC 200 to 230V AC
Input power supply voltage +10%, -15% +10%, -15%
50Hz/60HZz 50Hz/60Hz
Maximum current 0.8

consumption (KVA)

Ambient operating air
temperature and humidity

0 to 50°C, 20 to 90% RH, without
condensation

Ambient storage air
temperature and humidity

-20 to 85°C, 20 to 90% RH, without
condensation

Operating environment

No corrosive gases and dust should be
present.

Mass (kg)

1.7

*  Input voltage 100 1o 115V AC: 1, 200 to 230V AC: 2
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Specifications

10.3 External Dimensions (Unit: mm)
(1) Absolute DB Series Motor

L« (Refer to standard specification)

R p
6-MS depth 7 (3) otor Motor cable 4-M6 depth 13

(Equat circular division) Motor nameplate /— Stator @7 {Equal circular division)

o |

-0.3

(@ 26 ) hole

960 58 |
8107

VN

—//
D
5%
Encoder cable

(3001 (8.5
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10.2 Torque - Speed Characteristics
(1) Absolute DB Series

200 to 230V AC power supply

16
DRAJ18C
14
£ 12
£ 10|.DB501dC
g \
g 8
s
= 6 I-oes008C
o 4
2
0

.0 20 3.0 4.0 50 6.0

No. of revolutions (rps)
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Specifications

ltem 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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(3) Driver Function Specifications

ltem

Specifications

Higher interface

RS$232C interface (single channel communication, multi-channel communication)
PLC interface (can be selected from the following four types at ordering: contact /O,
PROFIBUS-DP, CC-LINK, DeviceNet)

Emergency stop, servo command, start, stop, operation number, code input (BCD 2-digit),

Output | input signal

Input ﬁgﬂ’;r:ll gnal error reset, intggral position control operatiqn disable, interlock, velocity override selection, jog
signal (*+) command, job (~) command, M answer input etp. _
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 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  C type: 425984 pls/rev

Coordinate system

Either rotational coordinates or linear coordinates can be selected.
Command unit coordinate : pulse, angle (1/100, 1/1000, 1/10000 degree), user setting unit
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 controi bandwidth:1 Hz 1o 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: Selection of cam profile (it is possibie to choose from up to 8 standard parts
and 8 user parts.)

The acceleration curve or deceleration curve at velocity override change can be selected
individually.

The acceleration time or deceleration time at velocity override change can be selected
individually (the override ratio 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 cails are possibie.

Possible to write programs that use variables (50 registration variables and 50 volatile
variables).

Step execution and repetitive execution are possible.
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(2) Driver Section

1) UOO0O0O000A/B
(500W, Type B is shown in the figure.)
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Specifications

10.4 Restrictive Conditions for the Fre

Operations (Only for Absolute DBC Type)

When running and stop operations are performed repeatedly on DYNASERV Absolute DBC type (DR5030B,

5050B, 5070B) 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 frequenc

Consider those restrictions carefully when using the motor.

(1) Restrictions on the motor

quency of Repeated

y of repeated running and stop operations.

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 F igure 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 7.4.3

of the PC utility. Verify them with the monitor numbers listed below.

#365 Present velocity value
#369 Present current value (A/D)

Nr 1 .
=3 (t+2t+s3) XStey X 100 Equation (1)
1
7= B+eP+T) x Stey X 100 Equation (2)

7+2.6-1°<103 Equation (3)

7P = Velocity duty

7° = Current duty

It, I, Is = Current (A)

Nr = No. of revolutions (ps)
tey = Cycle time (msec)

11, t2, t3 = Time (msec)

!agure 10.2) Average velocity/current duty

simplified grap

120

~ 100 \

S

g 80 ‘\\

>

5 60

B N

>

T 40 3\

o

S 2 S\[
0

0 5 10 15 20 25
Current duty nc (%)

“Oscilloscope™)

g (Figure 10.1)
h g I

= R l
6 8 Il Y

‘@' (] } . ,
5 2 =2 . .

— 3 i § .
o8 P 1
3 § 'i‘tx ':Atz -:' ts E §

..th S o ; . ' ¢4 :
"o ggl B

2| <3| i ' |
1 [=3rs] 1 H NR ’

S8l i AR
0 < : : :
N ! tey
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<Example>

Nr =4 (1ps)
h=3=9(A)
=3 (A)

t1=t2 =13 = 1/4tcy

When calculating from the above setting example,

1 2 1 I
nB= (Itcy +Ztcv +'Z‘-tcv) X Ttoy < 100

m‘w (SIES

x 100 =40

c= —S—lt 2. ﬁt L 100
NE= (FIv g7 X 550 X

_ 17100 _
500

19

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.
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| Parameter details ] STD1
1 Enabling the (+) direction hardware over-travel error Always
function
Minimum value: 0 Long: +HOT_ErrorEnable
Maximum value: 1 ' )
Initial value: 0 Short: +HOT_EnEn
Unit: None

Specify whether or not to enable the + direction hardware over-travel error when the hardware over-travel signal in the
+ direction is detected while commanding to move the axis in the + direction.

0: Does not enable an error.

1: Enables an error.

2 Enabling the (-) direction hardware over-travel error Always
function
Minimum value: 0 Long: -HOT_ErrorEnable
Maximum value: 1
Initial value: 0 Short: -HOT_ErnEn
Unit: None

Specify whether or not to enable the - direction hardware over-travel error when the hardware over-travel signal in the -
direction is detected while commanding to move the axis in the - direction.

0: Does not enable an error.

1: Enables an error.

3 Selecting the type of cam profile move Always
Minimum value: 0 Long: CamMoveSel
Maximum value: 1
Initial value: 1 Short: CamMoveSel

-~ Unit: None

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: AccProfeel
‘Maximum value: 1
Initial value: 0 Short:  AccProfeel
Unit: None

Select the acceleration type during trapezoidal move.
0: Constant acceleration

1: S shaped

5 Selecting the deceleration type ____Always
Minimum value: 0 Long: DecProfeel
Maximum value: 1
Initial value: 0 Short:  DecProfeel
Unit: None

Select the deceleration type during trapezoidal move.
0: Constant deceleration
1: S shaped



6 Selection of the cam profile Always
Minimum value: 1 Long: CamProfeel
Maximum value: 16
Initial value: 6 Short: DecProfeel
Unit: None

Select the cam profile during cam profile move.
1to 8  Standard installed cam profile
910 16:  User registered cam profile

7 Acceleration time during a trapezoidal move Always
Minimum value: 1 Long: TaccTrapezoid
Maximum value: 9999
Initial vaiue: 1000 Short: TaccTrapez
Unit: msec

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: TdecTrapezoid
Maximum value: 9999
Initial value: 1000 Short: TdecTrapez
Unit: msec

Specify the deceleration time required for velocity change for the maximum velocity during trapezoidal move.

9 Feeding Velocity Always
Minimum value: 0 Long: FeedVelocit
Maximum value: 16000000
Initial value: Motor dependent Short: FeedVel
Unit: Axis command unit/sec

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: JogVelocity
Maximum value: 16000000
Initial value: Motor dependent Short: JogVel
Unit: Axis command unit/sec

Specify the feeding velocity in jog mode.

15 Homing operation: Origin position offset feed velocity Ailways
Minimum value: 1 Long: ORG-OffsetVel
Maximum value: 16000000
Initial value: Motor dependent Short: ORG-OffVel
Unit: Axis command unit/sec

Specify the velocity when executing an origin offset move during a homing operation. This parameter is invalid if the

origin offset move value is set to 0.

16 _ Velocity override percentage 1 Always
Minimum value: 0 Long: VelOverridel
Maximum value: 20000
Initial value: 10000 Short: VelOvrrid1
Unit: 1/100 %

Specify override 1 for feeding velocity.



17 __ Velocity override percentage 2 Always
Minimum value: 0 Long: VelOverride2
Maximum value: 20000
Initial value: 10000 Short:  VelOvirid2
Unit: 1/100 %

Specify override 2 for feeding velocity.

29  Offset distance from the Home position Always
Minimum value: -9999999 Long: ORG-Offset
Maximum value: 9999999
Initial value: 0 Short: O-Offset
Unit: Axis command unit

Specify the origin offset amount in homing mode.

30  Homing complete operation command value Always
Minimum value: -9999999 Long: ORG-Pcmd[ unif]
Maximum value: 9999999
Initial value: 0 Short: ORG-Pcmd
Unit: Axis command unit

Specify the operation command coordinate value after homing operation is completed.

31 Operation width under testing mode Always
Minimum value: 0 Long: TesiWidth
Maximum value: 9999999
Initial value: Motor dependent Short: TestWidth
Unit: Axis command unit

Specify the operation width in test mode.

32 _ Operation width under Auto-tuning Always
Minimum value: 1 Long: A-TUNE-Width
Maximum value: 9999999
Initial value: Motor dependent Short: AT-Width
Unit: Axis command unit

Specify the operating range to be used during auto-tuning,

33 Maximum acceleration/deceleration under Auto-tuning Always
Minimum value: 10 Long: A _TUNE-Tacc #4¥°1#
Maximum value: 9999 A-TUNE_TaccMax
Initial value: 9999 Short: AT-TaccMax
Unit: msec AT_TaccMax

Specify the maximum value of acceleration/deceleration time in auto-tuning mode.

34 Initializing the acceleration/deceleration time while under Always

Auto-tuning

Minimum value: 100 Long:
Maximum value: 9999
Initial value: 1000 Short:
Unit: msec

Specify the initial value of acceleration/deceleration time in auto-tuning mode.

A-TUNE_Tacclni
i
AT_Tacclni



38 _ Servo stiffness settings Always
Minimum value: -3 Long: ServoRigidity
Maximum value: 5
Initial value: 3 Short:  ServoRigit
Unit: None

Specify the servo stiffness. (The larger the number is specified, the stronger the servo stiffness becomes. However, the

motor vibrates more.)
-3: Velocity control width: 10Hz
-2: Velocity control width: 12Hz
-1: Velocity control width: 15Hz
: Velocity control width: 20Hz
Velocity control width: 30Hz
Velocity control width: 40Hz
Velocity control width: S0Hz

Position control width: 2Hz
Position control width: 3Hz
Position control width: 4Hz
Position control width: SHz
Position control width; 7Hz
Position control width: 10Hz
Position control width: 12Hz

Velocity control width: 60Hz Position control width: 15Hz
Velocity control width: 70Hz Position control width: 17Hz

RN

39  Signal search direction

Always

Minimum value: 0
Maximum value; 1
Initial value: 0
Unit: ~ None
Specify the search direction in signal search mode.
0: - direction
1: + direction

Long:

42 _ Enabling the proximity signal during homing

Short:

SIG-Direction

S-Dir

Always

Minimum value: 0

Maximum value: 1

Initial value: 0

Unit: None
Specify whether or not to search the origin proximity signal in signal search mode.

0: Disables the origin proximity signal search.

1: Enables the origin proximity signal search.

Long:

43  Enabling the (+) direction hardware over-travel signal
during signal search

Short:

SIG-OrgEnable

S-OrgEn

Always

Minimum value: 0 Long:
Maximum value: 1

Initial value: 0 Short:
Unit: None

SIG-+OT_Enable

S-OTEn+

Specify whether or not to detect the (+) direction hardware over-travel signal during signal search operation.

0: Disables the (+) direction over-travel signal search.
1: Enables the (+) direction over-travel signal search.

44  Enabling the (-) direction hardware over-travel signal Always
during signal search
Minimum value: 0 Long: SIG--OT_Enable

Maximum value: 1
Initial value: 0
Unit: None

Short: S-OTEn-

Specify whether or not to detect the (-) direction hardware over-travel signal during signal search operation.

0: Disables the (-) direction over-travel signal search.
1: Enables the (-) direction over-travel signal search.



47 _ Logic for the proximity signal during homing Always

Minimum value: 0 - Long: SIG-Orglogic
Maximum value: 1

Initial value: 0 Short: S-Orglogic
Unit: None

Specify the origin proximity signal logic in the signal search mode. This parameter is invalid if the origin proximity
signal search is not performed.

0: Origin proximity signal OFF

1: Origin proximity signal ON

48  Logic for the (+) direction hardware over-travel signal Always
during signal search
Minimum value: 0 Long: SIG-+OT_Logic
Maximum value: 1
Initial value: 0 Short: S-OTLogic+
Unit: None

Specify the + direction hardware over-travel signal logic to be detected during signal search operation. This parameter
is invalid if the + direction hardware over-travel signal search is not performed.

0: + direction hardware over-travel signal OFF

1: + direction hardware over-travel signal ON

49 Logic for the (-) direction hardware over-travel signal Always
during signal search
Minimum value: 0 Long: SIG--OT_Logic
Maximum value: 1
Initial value: 0 Short:  S-OTLogic-
Unit: None

Specify the - direction hardware over-travel signal logic to be detected during signal search operation. This parameter is
invalid if the - direction hardware over-travel signal search is not performed.

0: - direction hardware over-travel signal OFF

1: - direction hardware over-travel signal ON

50  Position control bandwidth Always
Minimum value: 1 Long: PosControlfFreq
Maximum value: 32
initial value: 1 Short: PosFreq
Unit: Hz

Specify the control bandwidth of the position control section. This parameter is set automatically if it has been selected,
either by auto-tuning or by adjusting the "servo stiffness settings" parameter.

This parameter is used when position control bandwidth 1 has been selected.

51 Velocity control bandwidth - Always
Minimum value: 5 Long: VelControlFreq
Maximum value: 200 -

Initial value: 20 Short: VelFreq
Unit: Hz

Specify the control bandwidth of the velocity control section. This parameter is set automatically if it is selected, either
by auto-tuning or by adjusting the "servo stiffness settings" parameter.

This parameter is used when velocity control bandwidth 1 has been selected.



53 _ Position integral limiting value Always

Minimum value: 0 Long: Posintegrallimit
Maximum value: 4999999

Initial value: 10000 Short: PosIntLim
Unit: None

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: Paosition_ FF_%
Maximum value: 126
Initial value: 90 Short: Inch_FF%
Unit: %

Specify the position feed forward of the axis control section.

55 Velocity feed forward percentage Always
Minimum value: 0 lLong: Velocity FF_%
Maximum value: 126
Initial value: 100 , Short: Vel FF%

Unit: %

Specify the velocity feed forward.

56 _ Acceleration feed forward gain Always
Minimum value: 0 Long: Accelaration_FF_%
Maximum value: 200
Initial value: 0 Short: Acc FF%

Unit: %

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: 0 Long: CoinWidth
Maximum value: 9999999
Initial value: 5 Short: Coin_width
Unit: Axis command unit

Specify the settling width to be used for position settling check and position settling wait in the axis position control
section.

59  Position current value filter frequency Always
Minimum value: 1 : Long: PenFilteFreq
Maximum value: 250
Initial value: 10 Short:  PerrFilFrq
Unit: Hz ‘

Specify the position current value filter frequency. The position current value filter is active when the “Using position
current value filter” parameter is set to “use.” Moreover, the filter is not applied to position information fed back to the
position control section.



61 _ Position settling signal chattering processing count Always

Minimum value: 1 Long: COIN_ChatterVolume
Maximum value: 100

Initial value: 1 Short: COIN_Vol

Unit: None

Specify the chattering count at position settling signal generation. The position settling signal is activated if the absolute
value of the position deviation (the value after filtering if the position deviation filter is used) is equal to the position
settling width or less for the specified number of samples. The position settling signal is deactivated if the position
deviation leaves the settling range, even once.

The checking interval is 2 msec.

62  Position control bandwidth 2 Always
Minimum value: 1 Long: PosControlFreq2
Maximum value: 32

" Initial value: 2 Short: PosFreq2
Unit: Hz

This parameter is used when position control bandwidth 2 has been selected.

63 . Velocity control bandwidth 2 Always
Minimum value: 5 Long: VelControlFreq2
Maximum value: 200
Initial value; 30 Short: VelFreq2
Unit: Hz :

This parameter is used when velocity control bandwidth 2 has been selected.

65  Value causing an error detection in the (+) or CW direction Always
Minimum value: 1 Long: PosDevErmrLimit+
Maximum value: 999999
Initial value: 999999 Short: PerrLim+
Unit: pulse

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: PosDevErLimit-
Maximum value: -1
Initial value: -999999 Short: PerrLim-
Unit: pulse

Specify the - direction detection value when an excessive position deviation error occurs.

68 _ Current limit percentage Always
Minimum value: 0 Long: TorgLimit_%
Maximum value: 10000
initial value: 10000 Short: TorgLimit%
Unit: 1/100 %

This parameter can limit the torque or thrust.



69 Axis velocity monitoring gain (digital monitor)

Always

Minimum value: 0
Maximum value: 8
Initial value: 0
Unit: None '
Specify the axis velocity monitoring gain of the velocity monitor.
0: 6.55V /32768 digits at digital detection velocity
6.55V / 16384 digits
6.55V / 8192 digits
6.55V /4096 digits
6.55V /2048 digits
6.55V / 1024 digits
6.55V /512 digits
6.55V /256 digits
6.55V/ 128 digits

PRADUNE LY

70 Analog monitor selection

Long:

Short:

VelMonitorGain(Dig)

VdigMon_G

Always

Minimum value: 0
Maximum value: 5
Initial value: 4
Unit: None
Select the content to be output to the analog monitor.
0: Position deviation [pulse]
Test operation response [pulse]
Position command value [pulse]
Current position value [pulse]
Position command differential value (command velocity) [pps]
Current position differential value (current velocity) [pps]

RAE ol >l o

71___ Axis positioning error monitoring gain (analog monitor),

Long:

Short:

AnalogMonitorSelect

A_MonSel

Always

Minimum value: 0
Maximum value: 8
Initial vaiue: 0
Unit: None
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 pulses
6.55V /512 pulses
6.55V /256 pulses
6.55V/ 128 pulses

A i

Long:

Short:

PerrMonitorGain

PerrMon_G



72 Test operation monitoring gain (analog monitor) Always

Minimum value: 0 Long: TestMonitorGain
Maximum value: 8

Initial value: 0 Short: PerrMon_G
Unit: None

Spec1fy 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

PRINRLYIRE

73 _ Position monitoringjain (analog monitor) Always

Minimum value: 0 Long: PosMonitorGain
Maximum value: 14
Initial value: 0 Short: PosMon_G
Unit: None

Specify the position monitoring (position command value and current position value) gain of the analog monitor.
0: 6.55V /4194304 pulses
1: 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

‘?9."}‘9‘.‘{‘:'??.’!\.’

74  Position differential value monitoring gain (analog Always
monitor)
Minimum value: 0 Long: VelMonitorGain
Maximum value: 7 '
Initial value: 0 Short: VelMon_G
Unit: None

Specify the position differential value monitoring (position command differential value and current position differential
va]ue) gain of the analog monitor,

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

Nk

75 _ Velocity monitor selection (digital monitor) Always

Minimum value: 0 Long: VelMonSel(Digital)
Maximum value: 1 :

Initial value: 0 Short: VelMonSelD
Unit: None
This parameter switches between the output modes of the velocity monitor.
0: Velocity monitor
1: Velocity monitor AC



79 _ Move time during a cam profile selection Always

Minimum value: 1 : Long: CamMoveTime
Maximum value: 30000
Initial value: 2000 Short: CamMoveTim
Unit: msec

Specify the move time during cam profile move.

80 Acceleration time during a cam profile selection Always
Minimum value: 1 Long: TaccCam
Maximum value: 9999
Initial value: 1000 Short: TaccCam
Unit: msec

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: TdecCam
Maximum value: 9999
Initial value: 1000 Short: TdecCam
Unit: msec

Specify the deceleration time required for the 100% change of velocity override during cam profile move.

82  Enabling the Program step execution ‘ Always
Minimumvalue: 0 Long: ProgramStepEnable
Maximum value: 1
Initial value: 0 Short: PrgStepEn
Unit: None

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: Prg -MDI_ABS En
Maximum value: 1
Initial value: 0 Short: PrgMDI_ABS
Unit: None

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: CamPeakVelEnable
Maximum value: 1
Initial value: 0 Short: CamPeakEn
Unit: None

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 Enabling the (+) direction software over-travel error Always

function
Minimum value: 0 Long: +SOT_ErrorEnable
Maximum value: 1
Initial value: 0 Short: +SOT_ErnEn
Unit: None

Specify whether or not to enable the + direction software over-travel error when the specified value exceeds the +
direction software over-travel setting value.

0: Sets no error.

1: Sets an error.

86  Enabling the (-) direction software over-travel error Always
function
Minimum value: 0 Long: -SOT_ErrorEnable
Maximum value: 1 ,
Initial value: 0 Short: -SOT_EmEn
Unit: None

Specify whether or not to enable the - direction software over-travel error when the specified value exceeds the -
direction software over-travel setting value.

0: Sets no error.

1: Sets an error.

87  (+) direction software over-travel setting value Always
Minimum value: -999999999 Long: +SOT_Limit
Maximum value: 999999999
Initial value: 0 Short:  +SOT_Limit
Unit: Axis command unit

Specify the + direction software over-travel setting value.

88 (- direction software over-travel setting value : Always
Minimum value: -999999999 Long: -SOT_Limit
Maximum value: 999999999
Initial value: 0 Short: -SOT_Limit
Unit: Axis command unit

Specify the - direction software over-travel setting value.

89  Brake turn OFF delay time upon Servo ON Always
Minimum value: 0 Long: TimeSrvOn_toBrkOff
Maximum value: 2000
Initial value: 0 Short: TimeBrkOff
Unit: msec

Specify the delay time from servo ON to brake OFF.

90  Advanced Brake turn ON before Servo OFF Always
Minimum value: 0 Long: TimeBrkOn_toSvOff
Maximum value: 000 '
Initial value: 0 ' Short: TimeBrkOn
Unit: msec

Specify the advanced time for brake ON before servo OFF.



91 TBX _EMG Servo status Always

Minimum value: 0 Long: TbxEmgServoCondition
Maximum value: 5

Initial value: 0 ‘ Short: TbhxEmgServ

Unit: None

Specify the servo status of the motor when EMG is executed from the operation display pendant (TBX).
0: Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.

Maintains the servo status after the axis operation stops (high level).

Turns the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and turns the servo OFF immediately.

LA N

92 _ Start-up program enable Always

Minimum value: 0 Long: StartUpProgramEnable
Maximum value: 1
Initial value: 0 Short:  StartPrgEn
Unit: » None
Specify whether or not to execute the start-up program when program number O is registered.
0: Does not execute the start-up program.
1: Executes the start-up progrzim.

93 ' IFB_EMG Servo status Always
Minimum value: 0 Long: IKfbEmgServoCondition
Maximum value: 5
Initial value: 0 Short: IfbEmgServ
Unit: None

Specify the servo status of the motor when EMG is executed from the PLC interface side.
0: Maintains the servo status after the axis operation stops (fow level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.

Maintains the servo status after the axis operation stops (high level).

Tums the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and turns the servo OFF immediately.

SO

94  Position command differential value excessive error Always
processing type

Minimum value: 0 Long: Over_dScmdErrorType
Maximum value: 5
Initial value: 1 Short: OVP_EnTyp
Unit: - None
Specify the processing type when a position command differential value excessive error occuss.
0: Maintains the servo status after the axis operation stops (low level).
Tums the servo OFF after the axis operation stops (low level).
Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level)
Turms the servo OFF after the axis operation stops (high level).
Stops the axis operation (high level) and tums the servo OFF immediately.

M



95  (+) direction hardware over-travel error processing type Always

Minimum value: 0 _ Long: +Hot _ErrorType
Maximum value: 5

Initial value: 1 Short: +Hot_ EnTyp
Unit: None :

Specify the type of processing performed when a + direction hardware over-travel error occurred.
0: Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.

Maintains the servo status after the axis operation stops (high level).

Turns the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and tums the servo OFF immediately.

RARE ol S e

96 () irection hardware over-travel error processing type Always

Minimum value: 0 Long: -Hot_ErrorType
Maximum value: 5
Initial value: 1 Short: -Hot_ErnTyp
Unit: None
Specify the type of processing performed when a - irection hardware over-travel error occurred.
0: Maintains the servo status after the axis operation stops (low level).
Tums the servo OFF after the axis operation stops (low level).
Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Tumns the servo OFF after the axis operation stops (high level).
Stops the axis operation (high level) and turns the servo OFF immediately.

SRR

97 __IFB communication error processing type Always

Minimum value: 0 Long: IfbCom_ErrorType
Maximum value: 5
Initial value: 1 Short: fbC_ErTyp
Unit: None
Specify the type of processing performed when a PLC interface communication error occurmred.
0: Maintains the servo status after the axis operation stops (low level).
Turns the servo OFF after the axis operation stops (low level).
Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).
Stops the axis operation (high level) and turns the servo OFF immediately.

SARE o S A o

98 Deceleration time for immediate stop during trapezoidal Always
move :

Minimum value: 1 Long: TdecTrapezHighAbort

Maximum value: 9999 .
Initial value: 1 Short:  TdecT_High

Unit: msec
Specify the deceleration time required to change the velocity from the maximum velocity when stopping immediately
during a trapezoidal move.

100 M function enable in program and MDI operation Always
Minimum value: 0 Long: M_Enable(PRG -MDI)
Maximum value: 1
Initial value: 0 Short: PrgMDI_MEn
Unit: None

Specify whether or not to validate the M function during program and MDI operation.
0: Invalidates the M function.
1: Validates the M function.



101 M function enable during index operation Always

Minimum value: 0 _Long: M_Enable(index)
Maximum value: 1

Initial value: 0 . Short: Index M_En
Unit: None

Specify whether or not to validate the M function during index operation.
0: Invalidates the M function.
1: Validates the M function.

102 Selection of the RS-232C interface side for the M function Always
interface destination
Minimum value: 0 Long: M_lInterface_Sel RS
Maximum value: 1
Initial value: 0 Short: M_Sel RS
Unit: None

Specify whether or not to set the M function interface destination to the RS-232C serial communication interface side.
0: Sets the M function interface destination to the PLC interface board side.
1: Sets the M function interface destination to the RS-232C interface side.

103 _ Optional stop enable Always
Minimum value: 0 Long: OptionalStopEn
Maximum value: 1 .

Initial value: 0 Short: OptStopEn
Unit: . None

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
Initial value: 0 Short: T| ABS/INC
Unit: None -

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: RotaryDirection
Maximum value: 4
Initial value: 0 Short:  RotDir
Unit: None

Specify the move direction setting when using the rotation coordinates.

[During G code operation] [During table reference operation] [During index operation)
-1: Type 3 Type 3 Type 3
0: TypeO Type 0 Type 0
1: Typel Type 1 Type 1
2: Type2 Type 2 Type 2
3: TypeO Start-up option dependent : Start-up option dependent
4: TypeO Table data dependent Type 0

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).

Type3:  Rotational direction fixed (multiple rotations are not alowed)



106 _ Settling wait enable Always

Minimum value: 0 Long: CoinEnable
Maximum value: 1

Initial value: 0 Short: CoinEnable
Unit: None

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.

107 _Rotation direction for fixed rotation coordinates Always
Minimum value: 0 Long: RotaryDir_atType3
Maximum value: 1
Initial value: 1 Short:  RotDir_T3
Unit: None

Set the direction of rotation when the rotational direction is fixed.
0: - direction
1: + direction

108 Operation unit selection Always
Minimum value: 0 Long: DriveCmdUnit
Maximum value: 2
Initial value: "0 Short: DrvCmdUnit
Unit: None

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: IndexResolution A
Maximum value: 100
Initial value: 4 Short: IndexResA
Unit: None

Specify the number of divisions during index Type A operation.
-1: Selects file A.
0: Selects file B.

1t0 100: Sets the number of divisions.

110 Index Type B divisions setling . Always
Minimum value: -1 Long: IndexResolution B
Maximum value: 0
Initial value: 0 » Short: IndexResB
Unit: None

Specify the number of divisions during index Type B operation.
-1: Selects file A.
0: Selects file B.

152 _ First order delay compensator setting Always
Minimum value: 0 Long: CompFilterSel
Maximum value: 3
Initial value: 0 Short:  FilterSel
Unit: None

Specify the first order delay compensator.
0: No first order delay compensator
1: 20Hz/80Hz
2: 30Hz/120Hz
3: 40Hz/160Hz



153 Notch fiﬁer: Frequency 1 selection Always

Minimum value: 50 Long:  NotchFilterFreq1
Maximum value: 1500

Initial value: 1500 . Short:  NotchFreqt
Unit: Hz

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:  NotchFilterFreq2
Maximum value: 1500
Initial value: 1500 Short: NotchFreq2
Unit: Hz

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: Load_J_or M
Maximum value: 200000
Initial value: 0 Short: LoadJ or_ M
Unit: 1/1000kgm? or 1/1000kg

Specify the load inertia or load mass mounted on the motor. If an auto-tuning operation is executed, the measured value
will be set automatically.

161 Area signal 0 ON Always
Minimum value: -999999999 Long: AreaSignalo_On
Maximum value: 999999999
Initial value: 0 Short: Area0_On
Unit: Axis command unit

Specify the position where area signal O turns ON. For the rotation coordinate operation, the value must be 0 or greater
and less than the scaling data (command unit side) value.

162 _Area signal 0 OFF Always
Minimum value: -999999999 ’ Long: AreaSignal0o_Off
Maximum value: 999999999
Initial value: 0 Short: Area0 Off
Unit: Axis command unit

Specify the position where area signal O turns OFF. For the rotation coordinate operation, the value must be 0 or greater
and less than the scaling data (command unit side) value. '

163 _Area signal 1 ON Always
Minimum value: -999999999 ' Long: AreaSignall_On
Maximum value: 999999999
Initial value: 0 Short: Areal_On
Unit: Axis command unit :

Specify the position where area signal 1 turns ON. For the rotation coordinate operation, the value must be 0 or greater
and less than the scaling data (command unit side) value.

164  Area signal 1 OFF Always
Minimum value: -999999999 Long: AreaSignall_Off
Maximum value: 999999999
Initial value: 0 Short: Areal_Off
Unit: Axis command unit

Specify the position where area signal 1 turns OFF. For the rotation coordinate operation, the value must be 0 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: EnglishDisplay
Maximum value: 1
Initial value: 0 Short:  EnglishDsp
Unit: None

Specify whether English display or apanese display is used.
0: Japanese display
1: English display

202 Coordinate (+) direction setting While in machine setting mode
Minimum value: 0 Long: AxisCoordinateDir
Maximum value: 1
Initial value: 1 Short:  AxCoordDir
Unit: : None

Specify the coordinate system direction.

0:
1

203 Using position current value filter While in machine setting mode
Minimum value: 0 Long: UsePfbMonFilter
Maximum value: 1
Initial value: 1 Short:  UsePibFil
Unit: None

Specify whether or not to use the filter when generating the position current value. Note that the position information
fed back to the position control section is not filtered by the filter, regardless of this setting.
0: Use

1: Do not use

208 Axis command unit selection While in machine setting mode
Minimum value: 0 Long: AxisCmdUnit
Maximum value: 4
Initial value: 1 Short: AxisCmdUni
Unit: None
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 (DYNASERVY): 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 (DYNASERVY): 360-degree angle is equivalent to the axis motor pulse specified with the axis scaling
data (pulse side). The command unit is 1/10000 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 0.1 microns.



209 Scaling data (command unit side) While in machine setting mode

Minimum value: 1000 Long: ScaleValue(AxisUnit)
Maximum value: 99999999

Initial value: Motor dependent Short:  ScaleUnit

Unit: Axis command unit

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: ScaleValue(AxisPls)
Maximum value: 99999999
Initial value: Motor dependent Short: ScalePulse
Unit: pulse

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.

Do not change the value in the case of motors with an ABS encoder/resolver.

212 Straight line coordinate selection While in machine setting mode
Minimum value: 0 Long: LinearCoodinate
Maximum value: 1
Initial value: Motor dependent Short: LinerCoord
Unit: None

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: Vmax
Maximum value: 16000000
Initial value: Motor dependent Short: Vmax
Unit: Axis command unit/sec

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_ScanHighSpeed
Maximum value: 1
Initial value: 0 Short: IFB_High
Unit: None

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 RS-232C interface While in machine setting mode

Operation
Minimum value: 0 Long: Serial PWR_ServoOn
Maximum value: 1
Initial value: 1 Short: PWRSenvoOn
Unit: None

Specify whether or not to set the servo ON status when the power is turned on during operation on the RS-232C serial
communication interface side.

0: Servo OFF status

1: Servo ON status

217 _ Jog move operation: RS-232C interface selection While in machine setting mode
Minimum value: 0 ‘ Long: Jog_com_select_
Maximum value: 1
Initial value: 0 Short: Jog_byRS
Unit: None

Specify whether or not to perform the jog move operation on the RS-232C serial communication interface side.
~ 0: PLC interface side

1: RS-232C interface side

218 Enables error when over-load occurs While in machine setting mode
Minimum value: 0 Long: OverloadErrorEn
Maximum value: 1
Initial value: 1 Short: OVL_ErnEn
Unit: None

Specify whether or not to process as an error when over-load occurs.
0: Does not process as an error.
1: Processes as an error.

219 Velocity feedback filter use While in machine setting mode
Minimum value: 0 Long: UseVfbFilter
Maximum value: 1
Initial value: 0 Short:  UseVibFil
Unit: None

Specify whether or not to filter the velocity information fed back to the velocity control section.
0: Do not use

1: Use
220 Velocity feedback filter bandwidth While in machine setting mode
Minimum value: 50 Long: VibFilterFreq
Maximum value: 1000
Initial value: 1000 Short: VfbFilFreq
Unit: Hz

Specify the bandwidth of the filter applied to velocity information fed back to the velocity control section. The velocity
feedback is filtered when the “Velocity feedback filter use” parameter is set to “use.”

221 Velocity command filter bandwidth While in machine setting mode
Minimum value: 50 Long: VcemdFilterFreq
Maximum value: 1000
Initial value: 1000 Short: VemdFilFrq
Unit: Hz

Specify the bandwidth of the filter applied to the velocity command value, which is the output of the position control
section.



222 Enables error when over-speed occurs While in machine setting mode

Minimum value: 0 Long: OverSpeedErrorEn
Maximum value: 1

Initial value: 1 Short: OVS_EnEn

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 While in machine setting mode
Minimum value: 0 Long: OverPerrErrorEn
Maximum value: 1
Initial value: 1 Short: OVPe_ErrEn
Unit: None

Specify whether or not to process as an error when an excessive position deviation occurs.
0: Does not process as an error.
1: Processes as an error.

227 Over-speed error processing type While in machine setting mode
Minimum value: 0 Long: OverSpeedErrorType
Maximum value: 5 '

Initial value: 1 Short: OVS_EnTyp
Unit: None

Specify the processing type when an over-speed error occurs.
0: Maintains the servo status after the axis operation stops (low level).

1: Tums the servo OFF after the axis operation stops (Tow level).

2: Stops the axis operation (low level) and turns the servo OFF immediately.
3: Maintains the servo status after the axis operation stops (high level).

4: Turns the servo OFF after the axis operation stops (high level).

5: Stops the axis operation (high levél) and turns the servo OFF immediately.

228 Over-load error processing type While in machine setting mode
Minimum value: 0 Long: OverloadErrorType
Maximum value: 5
Initial value: 1 Short: OVL_EnTyp
Unit: None

Specify the processing type when an over-load error occurs.
0: Maintains the servo status after the axis operation stops (low level).

1: Tums the servo OFF after the axis operation stops (low level).

2: Stops the axis operation (low level) and turns the servo OFF immediately.
3: Maintains the servo status after the axis operation stops (high level).

4: Tums the servo OFF after the axis operation stops (high level).

5: Stops the axis operation (high level) and turns the servo OFF immediately.

229 Excessive position deviation etror processin e While in machine setting mode
Minimum value: 0 Long: OverSpeedErrorType
Maximum value: 5
Initial value: 1 Short: OVPeEnTyp
Unit: None

Specify the processing type when an excessive position deviation error occurs.
0: Maintains the servo status after the axis operation stops (low level).
Tumms the servo OFF after the axis operation stops (low level).
Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).
Stops the axis operation (high level) and tums the servo OFF immediately.

A



233 Encoder/resolver cable length While in machine setting mode

Minimum value: 0 Long: EncCableLength
Maximum value: 100

Initial value: 0 Short: - Cbl_Length
Unit: m

Specify the encoderfresolver cable length.

234 Number of CC-Link retries While in machine setting mode
Minimum value: 0 Long: CCL_Retry
Maximum value: 5
Initial value: 0 Short: CCL_Retry
Unit: None

Specify the number of retries in case a CC-Link interface communication error occurs. If 0 is set, a communication
error is generated immediately the first time when a communication fails. If N is set, a. communication error is
generated if a communication fails repeatedly for N+1 times.

235 CC-Link allowable communication error frequency While in machine setting mode
Minimum value: 1 Long: CCL_ErrorPermitFreq
Maximum value: 500
Initial value; 1 Short: CCL_EnFrq
Unit: None

Specify the allowable frequency of the occurrence of CC-Link interface transmission failures. Specify the allowed
number of occurrences per second. '

236 __ ABS linear coordinate limit value 1 While in machine setting mode
Minimum value: -99999999 Long: ABS_LinearLimit1
Maximum value: 99999999
Initial value: 179999 Short: ABS_L Lmt1
Unit: Axis command unit

This is a value used to determine the coordinate value at power on when the linear coordinate system is selected in a
motor with ABS encoder/resolver. The processing is performed in combination with ABS linear coordinate limit value

2.

237 ABS linear coordinate limit value 2 While in machine setting mode
Minimum value: -99999999 Long: ABS_Linearlimit2
Maximum value: 99999999
Initial value: 180000 Short: ABS_L Lmt1
Unit: Axis command unit

This is a value used to determine the coordinate value at power on when the linear coordinate system is selected in a

motor with ABS encoder/resolver. The processing is performed in combination with ABS linear coordinate limit value
1.
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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 is ready.

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.



319 Test operation response

Unit: pulse
Displays the test operation response.
A waveform similar to the test operation response waveforim observed with the analog monitor using an actual
oscilloscope can be obtained with the Oscilloscope display of the PC utility.

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 value.

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: Axis operation command
Displays the operation unit command value.

328 Position settling status

Unit: None
Indicates that the position deviation is within the specified range.



329 Positioning status

Unit: None
Indicates that the update of a position command value has stopped and the position deviation is within the specified
range.

331 Area signal 0 status

Unit: None
Displays the area signal 0 status.

332 Area signal 1 status

Unit:
Displays the area signal 1 status.

335 PLC interface ready

Unit: None :
Indicates that the PLC interface is ready.

336 Operation hold status

Unit:  None
Indicates that the operation status is locked.

337 Overload status

Unit:  None
Displays the overload status.

338 Zero signal status

Unit: None
Displays the zero signal status.

339 Sensor grbup 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
bit5: OUT + direction hardware over-travel signal
bit6: OTD - direction hardware over-travel signal
bit7: (Reserved)



340 ABS coordinate offset

Unit: Axis command unit
Indicates the current offset between the origin positions of the motor and coordinate system.

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
Displays the 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
acceleration/deceleration) move, the inclination of acceleration/deceleration is calculated from the
acceleration/deceleration time parameter, feed velocity parameter in operation mode, and this parameter value.



358 Zero signal pulse interval

Unit: pulse/rev, pulse/m
Displays the Z-phase signal pulse interval.

360 Load ratio

Unit: x 1/100
Displays the load inertia/self-inertia and load mass/self-mass.

361 Velocity ratio gain

Unit: x 1/100
Displays the velocity loop ratio gain.

363 Velocity command value (digital)

Unit: 1/16 digit
Displays the velocity command value when the velocity is controlled digitally. (1 msec sample)

364 Post-filter velocity command value (digital)

Unit: 1/16 digit
Displays the velocity command value after velocity command filter processing. (1 msec 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 current velocity value after velocity feedback filter processing. (1 msec 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
Displays the 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
Displays the 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)

373 Motor linear coordinate command second-order differential value

Unit: pulse/ AT?
Displays the second-order differential value of the motor linear coordinate command value (example: 2 msec).

374 Acceleration feed forward command value

Unit: digit
Displays the acceleration feed command value.

375 Position control bandwidth

Unit: Hz
Displays the position control bandwidth.

376 Velocity control bandwidth

Unit: Hz
Displays the velocity control bandwidth.



378 Control bandwidth number

Unit: None
Returns the currently selected position control bandwidth and velocity control bandwidth parameter numbers using the
following bit patterns.

Bit 0 to 3: Velocity control bandwidth number -1

Bit 4 to 7: Position control bandwidth number -1

384 Motor linear coordinate current value after filtering

Unit: pulse
Displays the eccentricity-compensated motor linear coordinate current value after position current value filter
processing.

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.

389 Motor linear coordinate deviation

Unit: pulse
Displays the motor linear coordinate deviation.

390 Motor linear coordinate command differential value

Unit: pulse/AT
Displays the differential value of the motor linear coordinate command value. (2msec sample)

391 Present motor linear coordinate differential value

Unit: pulse/AT
Displays the differential value of the present motor linear coordinate value. (2msec sample)

392 Pre-filter current square duty

Unit: digit
Displays the current square duty (decimal point 15 bits) before motor heat model filter processing.

393 Post-filter current square duty

Unit: digit
Displays the current square duty (decimal point 15 bits) after motor heat model filter processing,



396 Driver code

Unit: None
Displays the driver code.

398 Motor code

Unit: None
Displays the motor code.

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
(unrecoverabie)
[KIND_SYS] System error Unrecoverable error
[KIND_RGR] Always error
[KIND_SRV] Servo error
[KIND_ERR] Error

[KIND_ERRALM1}
[KIND_ERRALM2]

[KIND_ARM]
[KIND_ELS]

Error/operation alarm
Error/operation alarm

Operation alarm
Others

Error or operation-warning depending
on the operation status

Error or operation warning depending
on the operation status

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 B
Error No. Name
1 Memory error
2 Interface board error
3 Battery alarm
4 Watchdog error
5 Kernel error
10 Data sum error
11 Data error
14 ABS error
15 Encoder error
16 Coordinate error A
17 Coordinate error B
19 Slave drive error
20 Power module error
21 AC power error
22 Over load
23 Excessive position deviation
24 Over speed
30 Servo not ready
31 Excessive position command differential value
42 + direction hardware over-fravel
43 - direction hardware over-travel
44 + direction software over-travel
45 - direction software over-travel
46 Emergency stop
47
49 Homing error
50 Cannot execute
51 Data not ready
52 Timeout
53 Cannot calculate
56 M interface error
60 Cannot interpret
61 Command format error
62 Data is out of range
63 Operation error
65 lllegal parameter and monitor number
66 lilegal device
67 Write protected
80 No such command
81 Not registered
82 Out of memory
85 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_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_RGR] Always error
[KIND_RGR] Always error
[KIND_ERRALM1j
Error/operation alarm
[KIND_ERRALMZ2]
Error/operation alarm
[KIND_ERRALMZ2]
Error/operation alarm
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALMZ2]
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_ERRALMZ2]
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_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_ELS] Others
[TYPE_ELS] Others
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop decelerationv.
[TYPE_E2] 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

Error type:

Measures:

Main cause:

Action to take:

Error number

[KIND POR] Start-up error
[TYPE_POR] Do not start up.

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
Contact us.

2 interface board error

Long:

Short:

FEY T
MemoryError
FE) 7~
MemoryErr

Long: AV§7:—2K -} 27—
InterfaceBoardError
Error type: [KIND_POR] Start-up error Short: IFB z7-
Measures: [TYPE POR] Do not start up. IFB_Err
Main cause: Failed to initialize the PLC interface board.
Action to take:  Contact us.
Error number 3 Battery alarm
Long: ~ 97)77-h
BatteryAlarm
Error type: [KIND_ELS] Others Short: »"y7U77-4
Measures: [TYPE_ELS] Others BatteryAlm
Main cause: Battery voltage for memory backup is low.
Action to take: Replace with a new lithium battery.
Error number 4 Watchdog error
' Long: ~UxyFh vy 27—
WatchdogError
Error type: [KIND SYS] System error Short:  U4yFh 97
Measures: [TYPE_ELS] Others Watchdog

Main cause:
Action to take:

A watchdog timer error occurred. The driver will be set in the reset status.

Contact us.



Error number 5 Kernel error

Long: h—#fnzi-
KernelError

Error type: [KIND_SYS] System error Short:  f—fhz7-
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
Action to take:  Contact us.

Error number 10 Data sum error
Long: 7 —jthzj-
DataSumError
Error type: [KIND_POR] Start-up error Short: 7 —¥¥hxi-
Measures: [TYPE_POR] Do not start up. DataSumErr
Main cause: Destroyed data was detected during data check when the power was tumed on.
[Subcode]

1: Parameter file

2: Parts data file

3: Program file

4: Index correction file

5: 1/O logic setting file

6: Index file Type B

7. Absolute accuracy compensation file

Action to take:  Perform the Reset All operation, and download all backup data.

Error number 11 Data error
Long: 7 -#xj-
DataError
Error type: [KIND_POR] Start-up error Short: 5 -4x7-
Measures: [TYPE_POR] Do not start up. DataError
Main cause: Data that cannot be processed was detected when the power was turned on.
[Subcode]

1: Basic data and adjustment data problem
2: Servo constant problem
Action to take: Contact us.

Error number 14  ABS error
Long: ABSzy-
ABS_Error
Error type: [KIND_POR] Start-up error Short: ABS z1j-
Measures: [TYPE_POR] Do not start up. ABS_Error
Main cause: The absolute position could not be properly detected when the power supply was turned on.
[Subcode]

1: Excessive detection error
2: Excessive velocity at detection
3: SIGO 1X signal error
4: SIGO NX signal error
5: Linear coordinate range error
Action to take:  Subcodes 1 to 4: Check the wiring of the encoder/resolver.
Subcode 5: Turn the power supply on with the motor position in the normal range.



Error number 15 Encoder error

Long: zva-§ zj-

v EncoderError
Error type: [KIND_SYS] System error Short:  zy1-§"15-
Measures: [TYPE_SRV] Servo OFF Encoderkrr
Main cause: An encoder and revolver signal problem was detected.
[Subcode]

I: No SIGO signal edge

2: No SIGI signal edge

3: SIGO signal cycle problem

4: SIGI signal cycle problem
Action to take:  Check the wiring of the encoder/resolver.

Error number 16 Coordinate error A .
Long: # tavs{4¥ av A
CoordinateErrorA
Error type: [KIND_SYS] System error Short: ¥ tayzi-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: - Contact us.

Error number 17 Coordinate error B
Long: ¥ tavs{{¥ a9 B
CoordinateErrorB
Error type: [KIND_ERRA1M2] Error/operation alarm Short: ¥ tayz7-B
Measures: [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:  Check the subcode to see whether the corresponding operation has been performed.

Error number 19 Slave drive error
Long: AV-7"} 947 15—
SlaveDriveError
Error type: [KIND_RGR] Always error Short: -7 z7-
Measures: [TYPE_SRV] Servo OFF SivDrvErr
Main cause: A tandem slave driver error occurred.

Action to take:  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: N U-%Y a-hzi-
PowerModuleEtrror
Error type: [KIND_RGR] Always error Short: PwrMdl =7-
Measures: [TYPE SRV] Servo OFF PwrMdIErr
Main cause: A power module error in the driver was detected.

[subcode]
I: Over-voltage (over-voltage of main power supply)
2: Over-current (over-current detected, 1 PM fault)
Action to take:  Contact us.

Error number 21 AC power error
Long: Va7 /F 4y 39
AC_PowerError
Error type: [KIND_RGR] Always error Short: Va7 vy
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.

Action to take:  Verify the main power supply.

Error number 22 Over load
Long: #-n"m-}
Overload
Error type: [KIND_RGR] Always error Short:  #-n"n-}”
Measures: [TYPE_ELS] Others Overioad
Main cause: The motor use is overloaded.
[Subcode]
1: The motor is overheated.
2: The power module heat sink is overheated.
Action to take:  Check the installation conditions or operation conditions.
Error number 23 Excessive position deviation
Long: {Ff~Ah5° 4
OverPerr
Error type: [KIND_SRV] Servo error Short:  (Fas4hy™ 4
Measures: [TYPE_ELS] Others OverPerr
Main cause: The position deviation was greater than the tolerance.

Action to take:

Error number

Perform the servo adjustment again. If an error still occurs, extend the tolerance.

24 Over speed

Error type:
Measures:
Main cause:

Action to take:

Long:
[KIND_RGR] Always error Short:
[TYPE_ELS] Others
The velocity was higher than the maximum velocity.

Perform the servo adjustment again. If this error still persists, check the velocity and lower the feeding

velocity.

AN LA
OverSpeed
IV B
OverSpeed



Error number ‘30 Servo not ready

Long: #-& /ybFy

ServoNotReady
Error type: [KIND ERR] error Short:  #- Jy L7
Measures: [TYPE_E2] Stop deceleration. SrvNotRdy
Main cause: The servo was not ready for the process that requires the servo to be ON.
Action to take:  Perform an error reset operation, turn ON the servo, and execute again.
Error number 31 Excessive position command differential value

Long:  {FV 447" vFhs 4

OverDiffPemd
Error type: [KIND_ERR] error Short:  (F/V (47"
Measures: {TYPE_E2] Stop deceleration. OverDPcmd
Main cause: The position command with the variation rate that was greater than the maximum velocity was given.

Action to take:  The velocity override may be 100% or more. Verify it.

Error number 42 + direction hardware over-travel
Long:  +kyagn—p =n" pia"w
Hard_OT_+_direction
Error type: [KIND_ERR] error Short: +kyay H_OT
Measures: [TYPE E2] Stop deceleration. +_Hard_OT
Main cause: The + direction hardware over-travel signal was detected while moving in the + direction.

Action to take:  Perform an error reset operation, then move to the - direction.

Error number 43 - direction hardware over-travel
Long:  -kyagn—p g-n" p7a"
Hard_OT_-_direction
Error type: [KIND_ERR] error Short: -fyay H_OT
Measures: [TYPE E2] Stop deceleration. -_Hard_OT
Main cause: The - direction hardware over-travel signal was detected while moving in the - direction.

Action to take:  Perform an error reset operation, then move to the + direction.

Error number 44  + direction software over-travel
Long:  +Eyay)7h-n" }Ia N
Soft_OT_+_direction
Error type: [KIND_ERR] error Short: +§f729S_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.
Action to take:  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

Error type:
Measures:
Main cause:

Action to take:

Error number

Long:

[KIND_ERR] error Short:

[TYPE E2} Stop deceleration.

Attempted to move to outside of the - direction area via positioning move, but the command unit

command value was outside of the - direction area.

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.

46 Emergency stop

S VEUVVAY RN AN 7
Soft_OT_-_direction
-f7ay S_OT
-_Soft_OT

Error type:
Measures:
Main cause:
Action to take:

Error number

Long:

[KIND_ERR] Always error

[TYPE_ELS] Others

An emergency stop instruction was entered.
Reset the error.

Short:

AL
EmergencyStop
SAEVIZ
EMG_Stop

Error type:
Measures:
Main cause:
Action 1o take:

Error number

47 PLC interface communication error -
Long:
[KIND_ERR] Always error Short:

[TYPE_ELS] Others
A communication error was detected on the PLC interface board.
Check the status of the PLC interface communication.

49 Homing error

IFB Y9vv4y™ 3y
IFB_COM_ERROR
IFB_C 1% a3y
IFB_C_ERR

Error type:
Measures:
Main cause:

Action to take:

Long:

[KIND_ERRALM1] Errot/operation alarm
[TYPE_E2] Stop deceleration.
An error occurred during homing operation.
[Subcode]
1: Locating fixture position problem
Reset the error and adjust the locating fixture position.

Short:

VA ZAE LAY
OriginError

VG Z VY]
OriginErr



Error number 50 Cannot execute

Long: ¥ yay7h
: CantExec
Error type: [KIND_ERRALM2] Error/operation alarm Short: ¥ yay7h
Measures: [TYPE E2] Stop deceleration. CantExec
Main cause: Cannot execute.
[Subcode]
1: Prohibited command
2: Execution in progress
3: Error status
4: Data is being used.
5: Invalid data
6: Access timing
7: Driver mode
8: Invalid program file
9: Nesting overflow
Action to take:  Check the subcode to see whether the corresponding data is ready.
Error number 51 Data not ready
Long: 7 -4/yhi 4
DataNotReady
Error type: [KIND_ERRALM2] Error/operation alarm Short: 7 -§/)y T’
Measures: [TYPE_E2] Stop deceleration. DataNotRdy
Main cause: Data is not ready.
[Subcode]
2: Part data
3: Prbgram file
4: Index A correction file
6: Index B file
Action to take:  Check the subcode to see whether the corresponding data is ready.
Error number 52 Timeout :
Long: #{A7y}
TimeOut
Error type: [KIND_ERRALMI] Error/operation alarm Short: 44477}
Measures: [TYPE E2] Stop deceleration. TimeOut
Main cause: A timeout occurred during internal processing.
Action to take:  Contact us.
Error number 53 Cannot calculate
Long: x4 7%
CantCalc
Error type: [KIND_ERRALMI1] Error/operation alarm Short: =04 V7
Measures: . [TYPE_EZ2] Stop deceleration. CantCalc
Main cause: The condition that cannot be calculated occurred during internal processing.
[Subcode] :

1: Auto tuning
Action to take: Contact us.



Error number

56 M interface error

Long: M {V#7x=2(¥" 3y
M_InterfaceError
Error type: [KIND_ERRAILM?2] Error/operation alarm Short: M_I/F {¥ a9
Measures: [TYPE_E2] Stop deceleration. M_I/F
Main cause: An M function interface error occurred.
Action to take:
Error number 60 Cannot interpret
Long: VA&7
Cantlinterpret
Error type: [KIND_ERRALM?2] Error/operation alarm Short: YWk I7H
Measures: [TYPE_E2] Stop deceleration. Cantintp
Main cause: The command cannot be interpreted.
Action to take:  Check the command.
Error number 61 Command format error
Long:  ¥VA71—=yh ¥ 3y
FormatError
Error type: [KIND_ERRALM?2] Error/operation alarm Short:  YV{7r—vy}
Measures: [TYPE_E2] Stop deceleration. FormatErr
Main cause: A command format error occurred.
Action to take:  Check the command format.
Error number 62 Data is out of range
Long: 7 -ivA4h 4
Out_ofRange
Error type: [KIND_ERRALM2] Error/operation alarm Short: 7 -4nv4n 4
Measures: [TYPE_E2] Stop deceleration. OutOfRange
Main cause: The data is out of range.
Action to take:  Check the command value.
Error number 63 Operation error
Long: V94V a3y
OperationError
Error type: [KIND_ALM] Operation alarm Short:  J9¥4v7 Y
Measures: [TYPE E2] Stop deceleration. OperateErr
Main cause: An operation error occurred.

Action to take:

[Subcode]
1. Prohibited operation in machine setting mode
2: Prohibited operation while holding an operation

Check the subcode to see whether the corresponding data is ready.



Error number

Error type:
Measures:
Main cause:
Action to take:

Error number

65 lilegal parameter and monitor number
Long:
[KIND_ERRALM2] Error/operation alarm Short:

[TYPE_EZ2] Stop deceleration.
The parameter and monitor of a non-existent number was specified.
Check the parameter and monitor number.

66 lllegal device

7¥An 2Ty
lllegalNo

.71:,/{,\\' :/:l\‘ I7

lllegalNo

Error type:
Measures:
Main cause:
Action to take:

Error number

Long:

[KIND ALM] Operation alarm Short:

[TYPE E2] Stop deceleration.

TYATT N LAYV
lllegalDevice
TEAT N AR
ligDevice

An operation was attempted using a host device for which operation was not allowed.

Check the operation mode.

67 Write protected

Error type:
Measures:
Main cause:
Action to take:

Long:

[KIND_ERRALM?2] Error/operation alarm Short:

[TYPE E2] Stop deceleration.

A write access was attempted to an area that is prohibited to be written.

JE=Ry ]
WriteProtected
AFa37H
WriProtect

Check the parameter and monitor number to which the writing operation was attempted.

Error number 80 No such command
Long: YW{tJs4 4
NoSuchCommand
Error type: [KIND ALMY] Operation alarm Short: YWty 4
Measures: [TYPE_E2] Stop deceleration. NoSuchCmd
Main cause: A non-existent command was specified.
Action to take: Check the command.
Error number 81 Not registered
Long: torsiivYay
NotRegistered
Error type: [KIND_ ALM] Operation alarm Short: }yr/hy
Measures: [TYPE E2] Stop deceleration. NotRegistd
Main cause: Registration did not complete normally.

Action to take:

Perform the registration again.



Error number 82 Out of memory

Long: 39)ay7° )/
Out_ofMemory

Error type: [KIND_ALM] Operation alarm Short:  39)ay77 Y’
Measures: [TYPE_EZ2] Stop deceleration. MemoryLow
Main cause: Insufficient memory

Action to take:  Check the remaining memory.

Error number 85 Device conflict
Long: 7 A {A%¥aya’y
DeviceConflict
Error type: [KIND_ALM]} Operation alarm Short: 7 1~ {A%37
Measures: [TYPE_ E2] Stop deceleration. DevConflic
Main cause: An operation was attempted by a host device while another host device was being operated.

Action to take:  Perform the operation after the operation of the active host device is completed.
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