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1. GENERAL DESCRIPTION
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1. GENERAL DESCRIPTION

The motion controlier is a controller which integrates the control functions of
PG control and servo control.

The machine and line of 8 axes max. can be controlled and the MELSECNET
(ll, B) data link system or MELSECNET/10 network system of a PC can be
configured with a motion controller. Lines can be automated and productlon
systems can be improved to be more advanced and flexible by using a
network.

This manual is designed for the person(s) responsible for maintaining and
ysing the SW[ ]JSRX-8V13[ ] for the operating system (OS).

The SW[ ]SRX-8V13][ ] is classified into the following models according to the
applicable CPU and whether or not it has a teaching function.
Prior to maintenance and mspectlon check the OS type instailed in the

controller
QS Type I Applicable CPU . Te'aching'Function i
SWOSRX-SV13H A373CPU(P21/R21)-S3 Not provided
SWOSRX-SV13i A373CPU(P21/R21)-S3 Provided
SW1SRX-SV13H A373UCPU : Not provided
SWI1SRX-SV13l A373UCPU - Provided
SW1SRX-8V13J A273UCPU Not provided
SW1SRX-8V13K A273UCPU Provided

This manual also gives the causes of hardware and soffware errors which
accur when the system is operated and indicates the correctlve actions to
take to solve these problems.

In addition, use this manual when operating the SW1SRX-GSV13PE software
package (hereafter called the GSV[ ][ ]PE) to create servo programs for the
servo system CPU and positioning parameters by installing it in a personal
computer manufactured by the international Business Machines Corporation
(hereafter called an IBM PC). '

1.1 Product General pescription

{1} CPU units consist of the following 5 kinds: (hereinafter called the servo
- system CPU)

« A373CPU-33......... Independent CPU function (without a data
link function) -
+ A373CPUP21-83... With a data link function using fiber-optic
- cable
» A373CPUR21-S3... With a data link function using coaxial cable
(Hereatter, these are all referred to as an A373CPU).

« A373UCPU............ Independent CPU function (without a data
link function)

e« A273UCPU............ independent CPU function (without a data’
link function)
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(2) A servo system CPU incorporates a GPU for positioning control (hereaf-
ter called a PCPU) and a CPU for PC control (hereafter called an SCPU)
which perform the following activities:

« PCPU ........... Supervision of positioning control, zero return, and
controlling serve amplifiers by using servo programs
e SCPU ........... Sequence control (The A373CPU corresponds to the

A3NCPU, and the A373U/A273UCPU correspond to
the A3UCPU.)}

Start of servo programs, manual pulse generator
operations enable/disabie, JOG operations, etc.

{3) The GSV[ ]PE has the foliowing three functions:

= GPP function.......... This function is equivalent to the SW1IX-
GPPAE and is used to develop sequence
programs. The SW11X-GPPAE type GPP
Function Software Package Operating Manual
gives details.

» SFC function........... This function is equivalent to the SW2IVD-
SAP2 (MELSAP-II) and is used to develop
SFC programs.
The SW2IVD-SAP2 (MELSAP-II} type Function
Software Package Operating Manual gives
details. ' :

e Servo function........ This function creates positioning data and

' servo programs for a servo system CPU,

monitors the positioning status, and periorms
test operations.

POINT |

Address any inquiries about items not stated in this manual to system
supplier. '
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(4) Creating programs and data using a peripheral device and a servo
system CPU

' [Peripheral device] [Programs and data] [Servo system CGPU]

—-l Sequence program 1, SCPU ---7--= @ Sequence cantrol N
- ! +--- @ Start of servo
i programs

“--- » JOG operation

e Podsitigning ....... -eFor SCPUand PCPU |
evice communications

+ .
SW1SRX-GSV13PE

F--1°-~ & Positionin contrbl
* Ser\.ro programs . PoPU j---® Zero returg
* Positioning i..-» Servo amplifier
paramsters ' monitaring

L. - -

Fig. 1.1 General Description of Processing

» Create sequence programs to be writien to the SCPU after startingup
the software package for the GPP function by using an IBM PC/AT.
(An SVST instruction cannot be used to create a sequence program by
a peripheral device which is started by a system other than the

GSV[ ][ IPE.) o
in addition, a sequence program can be created by the GPP function
of the GSV{ |[ |PE. '
In this case, create it by designating following PC type names.
Applicable CPU PC Type'Name
A373CPU A373
A373UCPU A373U
A273UCPU A273U

Sequence programs are stored in a memory cassette installed in a
servo system CPU.

« Create servo programs and positioning parameters to be written to a
PCPU after using the GSV[ )[ ]PE to start up an IBM PC.
Servo and positioning parameter are stored in the E2ROM of the servo
system CPU. : :

« The positioning control status of a servo system CPU .can be moni-
tored, servo programs can be executed, and JOG operations can be
tested by using an IBM PC staried up by the GSV[ ][ IPE.

(5) This manual uses the foliowing abbreviations:

o ADU .o AC motor drive module
e MR-SB/SD ........ccoeceees MR-SB/SD type servo amplifier
+ MR-H-B/MR-J-B.......... MR-H[ ]B/MR-J[ 1B type servo amplifier
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1.2 General Description of Positioning Control

This s

ection gives a general description of the operation to start a servo motor

from a servo system CPU and the inputting of external inputs.

1.2.1 When an A373/A373UCPU is used

[ 3\
Power AC motor Positicn f
supply ] [ﬁrive module | | detection [Servo In-:] Servo in- ]
| module module [,[‘\As%%%:pu 1 putunit )| terface unit [MR-SB/SD servo amplifier]
—_——————
11
ﬂ 1) Control : Pu’sltiond
’ comman = — comman
}géeer- % !ﬁmm ‘ym'q value /' 12) Pasition command
N control value control command e H
- 4} ::taadback T L \\Tunnwing e Digital interface
Inter- ,SCPU Manitoring Digital bue (RS-445)
face |5 4 |ereqram) lDig“?a:
nterface|
areus” ﬂ l loput Control function|
Pasition 22’ system
e detection 1 | Input
function PCPU S
| (“NOI
control
Tr program)
Inter- | |
face Interface| |Interfac
Inter- Inter- L B
face face -
21)Pulse input
13)Start 14)Feedback
2) Start 3) Feedback pulse and JFeedbac
command ) P ON/OFF inpust command | “puise
[External input devices] [External input devices] @
M).... @ » Manual pulse generator »Upper and lower stroke
« Upper and lower stroke and limit switches L. -
~ — and limit switches « Near-zero-point dog v
« Near-zera-point dog = Stop command Servo motor {4 axes max.
Servo motor (6 axes max.) «Stop command { )
Emergency stop
command

Fig. 1.2 General Description of Positioning Control (When an A373/A373UCPU is used)

(1) General description of operations

(a) Starting the servo motor using the AC motor drive module
The servo motor {max. 6 axes) is started from an A373/A373UCPU
by steps 1), 2), 3), and 4) in the above diagram.

(b) Starting the servo moter using the servo interface unit
The servo motor {max. 4 axes) is started from an A373/A373UCPU
by steps 11), 12}, 13), and 14} in the above diagram.

(¢} Starting and stopping from an external input device by using a servo
input unit .
External inputs are received by an A373/A373UCPU by steps 21)
and 22) in the above diagram, and the servo motor is started and
stopped in accordance with 1) to 4).

(d) Emergency stop of a servo motor
An emergency stop of all axes of a servo motor can be executed by
doing wiring which enables an emergency stop command to be sent
to the interface of the power supply module.
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1.2.2 When an A273UCPU is used

1 Motion meduls ar PC CPU /O module 1
1

Manval pulse
generator interface
module

ar

Servoex- | [RG CPU] [AC mator ] Servo b
: - ternal sig- 1O mod- drive power sup-
[MR-H-B/MR-J-B servo amplifier] ) [A273UCPU) nal module | [ule module |ply module |
[Control system] .
121) Position ]c:ummandd Vo
Digital i value control comman ;
gital interface wonitoring G interface|
T Motian -
network 11)Position SCPU A
L Digital command | (sequence o
interface|  value program} 4)Fesdback
Control function cantrol - £ Inteta
system ‘ command J‘}n |1) Controt I )
G—Mﬁﬂﬁrﬁl PCPU command FIA A
| data  n {sorvo Tl pesiton.
Input V] control [
|——— N program) Control | [lvnction
Vv Extornal circuit
Interface| |Interface Interface : @ | signat a
J lnterfaceclz _ etertace |intart Interface I
: ) . T
13) Start 14) Feedback 22) ON/OFF input I 21)Pulse inpuly . 3) Fead back
command pulse [External input devices] MELSECNET/10{2) Sta pulse
= Upper and lower stroke com-

’ d
' @ and limit switches —
« Near-zero-point dog
~ =

- PLG
— @ = Stop command @
. -

Servo mator (8 axes max.) [Externai input devices] Servo motor (8 axes max.)
= Manual puise generator i

Fig.1.3 General Description of Positioning Control (When an A273UCPU is used)

(1) General description of operations
(a) Starting the servo motor using the AC motor drive moduie

The servo motor (max. 8 axes) is started from an A273UCPU by
steps 1), 2), 3), and 4) in the above diagram. '
An AC motor drive module can.control two axes max..

ADU Model Number of Controliable Axes per ADU
A211AM-20 ‘ 1
A221AM-20 2
A222AM-20 2

(b} Starting the servo motor using the MR-H-B/MR-J-B servo amplifier

The servo motor (max. 8 axes) is started from an A273UCPU by
steps 11}, 12), 13), and 14) in the above diagram.

An A273UCPU can control up to eight axes by using the AC motor
drive module and the MR-H-B/MR-J-B servo amplifier together.
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- {e) Starting and stopping from an external input device by using a servo
external signal module or a manual pulse generator/synchronous
encoder interface module

External inputs are received by an A273UCPU by steps 21)and 22)
in the above diagram, and the serve motor is started and stopped
in accordance with 1) to 4).

(d) Emergency stop of a servo motor

An emergency stop of all axes of a serve motar can be executed by
doing wiring which enables an emergency stop command to be sent .
to the interface of the servo system CPU or the servo power supply
module.
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1.3 Procedure for Starting the System

This section gives an outline of the procedure for starting the designed
system.

( Start |
|

| System design I

I

| Selection of the unit to be used ]

+ Select a unit compatible with the system.

| Examination of positioning data |

« Determine positioning data compatible with
the system. '

| Examination of servo programs I

« Create a servo program suitable for the system.

Examination of sequence
programs

« Create sequence programs, i.e. start of the serve
program, etc,

System construction

» Install a motion controller, etc.
and perform all necessary wiring.

Setting of positiening data and

servo programs || e seannsinens- 000 Sections 8 and 10,

« Set positioning data and servo programs in an IBM
PC started up by the GSV[ ][ JPE.

! Creating sequence programs I

« Create sequence programs by using the GPP
function.

L Writing sequence programs ,

« Write created sequence programs to a servo system CPU,

P
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Writing positiening data and
5ervo programs

.......................................................... See Section 12,

= Write positioning data and servo programs to a servo system CPU
from an |IBM PC started up by the GSV[ |[ |PE.

Servo start-up and checking

servo programs areeEeesEsEENERSEesEsREeesrensEransaressetatanntsnne See Section 13.

« Start up the servo in the test mode of the IBM PC started
by the GSV] |f ]PE, and check the servo programs.

Checking sequence programs |

‘« Execute servo programs by. using sequence program, and
check the sequence programs.

Using an automatic operation to
check the operating condition of
the system

End

Duplex frame operations are explained in this manual. When executing a duplex frame
operation, see the indicated item. When executing an operation other than a duplex frame for
maintenance, consult system supplier. I

POINTI

When an A373U/A273UCPU is used, programs for servo program
start-up can be prepared in the form of SFC diagrams.
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1.3.1 Outline of the operat.ing procedure using the GSV[ ][ IPE

The operating procedure using the GSV{ ][ ]PE is shown beiow.

( Start |

Registration and start-up of the See Sections § and 7

GSV[ ][ JPE

r System setting | ........ veerernrea et e nesaratenranse st easare e ranasennes See Sections 8.
« Set the base unit, number of axes, motor, and amplifier
based on the system equipment to be used.

See Sections 9.

| Positioning data setting I
« Set the parameters and data that specify the movements
and operations of the servo motor and servo amplifier that

are connected to each axis.
...... versrararraseservaeeerrarannnrrarreeereraresasnessnn 308 Soctions 10,

Craatmg 8ervo programs

« Set the positioning control mode and positioning data for
each motor, and create the programs.

See Sections 12.

Writing positioning data and
servo programs L

« Write positioning data and servo programs set by using
the GSV[ ][ ]PE to a servo system CPU.
| See Sections 13,

Executing servo start-up

« Perform the initial check, and check the model name,
rotating direction, upper and lower stroke end limit switches,

and the number of revolutions.
................................... See Sections 13.

Exsacuting servo diagnosis
+ Make sure the velocity loop gain and a position loop gain (position contral gain 1)

are appropriate.

Executing JOG operations, :
.......................................................... See Sections 13. .

manual pulse generator
operations, and zero return tests
» Check the stroke limit, whether the emergency stop is
working properly, the presence/absence of vibration and
hunting, the zero return direction, and the near-zero-point

dog position.

See Sections 13.

Executing servo program test .
Operafions SE AP I LIRS AR PR PP NN F TR

« Check the operation of created servo programs.
See Sections 14.

| Exscuting servo monitoring J vetesemtsissesreseetressesssirsssssressessesebsisiaseens
» Check the peék torque and effective torque by using the
torque trace functien.

[ End ]
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1.4 System Configuration When Operating with the GSV[ ][ ]PE

This section gives the system configuration when the GSV[ ][ |PE is used in
an IBM PC.

External color CRT A373CPU(P21/R21)-83 A373UCPU A273UCPU

= 7t oy

[ RS-422 cable ]

VGA specification @ :
CRT

RS-232C/RS-422

ﬁ -converter
@ fl RS-232C cable |

General-purpose

RGB cable

Bus mouse

haP

See Section 1.5.2. ﬁ
GSV18PE function Body OS
system floppy disks system floppy disk

Operating system User's foippy disk

'L_0J]

{BM DOS (PC-DOS) SWISRX-GSV13PE SWI ]SRX-8V13[ ] ' - 2DD. 2HD
Version 5.0 | 3.5Inch FDsx 10 35InchFDx 1 *

1-10
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Serial mouse

See Section 1.5.2.

Parallel interface

—-—-> cable [

<O

AC30PIO-25P

4

Paralle} interface
printer

See Section 1.5.2.

1-1
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1.5 Key ltems When Configuring a System

This section gives the key items to consider when configuring a system using
the GSV[ ][ JPE.

1.5.1 Applicable CPUs

GSV[ I[ IPE Functions Applicable CPUs
3PP fundiion A series CPUs
Servo function A373CPU, A373UCPU, A273UCPU

Note: Servo system CPU started by the GSV[ ][ IPE can communicate only with a servo
system CPU whose OS model name for positioning registered in a serve system CPU is
SV13[ 1.

1.5.2 Hardware configuration key itgms

(1) PCs applicable to the GSV] ][ ]PE

Items Specifications : .Remarks

PC/AT or 100%

IBM compatible
Model name PC

VGA board must be used

PG series
(PS/2 or PS/55)
CPU i80386 and later
Main memory More than 640 K bytes
s;‘;?;snign ory 500 K bytes or more
Extended EMS memory: 1 M bytes

memoty of more

¢ The GSV[ j[ |PE uses about 10 M bytes
in the system.

Built-in hard disk |11 M bytes ormore |4 After registering the GSV( ][ IPE to a hard
: disk, an empty capacity of 1M bytes or
more is required for the hard disk.

FDD - More than 1 drive
Communications .{Serial port x 1 channel |When a serlal mouse is used, 2 channels
port or more are necessary.

(2} Printer to which the GSV[ ][ JPE can transmit
A printer that can use ESG/P code can be utilized.

(3} Mouse that can be used with the GSV[ ] ]PE

» Serial MoUSe.......coeeiiiiiiiniiin Connect via a serial port.

« Bus mouse (P$/2 mouse) ....... Connect via the DIN connector.
(depending on the model)
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1.5.3 Software oonﬂguratlon key items

Items : Specifications Remarks
Cperating system |IBM DOS (PC-DOS} version 5.0
' « COUTRY.SYS  « EMM386.EXE

Necessar « HIMEM.SYS {Conforms to LIM 4.0) | CONFIG.SYS and
drivare y « ANSI.SYS +« MOUSE.COM AUTOEXEC.BAT must be
+ KEYBOARD.SYS « KEYB.COM set by the user.

+ GRAPHICS.COM

(1) Example of CONFIG.8YS

FILES = 20

BUFFERS = 20

DOS = HIGH .

COUNTRY = 001,, CADOS\COUNTRY.SYS
SHELL = CADOS\COMMAND.COM /P/E:512
DEVICE = C:\DOS\HIMEM.SYS :
DEVICE = C:\DOS\EMM386.EXE 1024
DEVICE = C:\DOS\ANSI.SYS

LASTDRIVE =G

(2) Example of AUTOEXEC.BAT

ECHO OFF

SET SYs =C:

SET COMSPEC = CADOS\COMMAND.COM
SET PATH = C3\;

PROMPT $P3G

PATH = C:\;CADOS;

CADOS\PROPRINT ON

CADOS\WMOQUSE

CADOS\GRAPHICS

CADOS\KEYB

1-13
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1.5.4 How to connect the IBM PC and the servo system CPU
Listed below are the recommended converters used for the connection of the
IBM PC to the servo system CPU:
» SC-02N converter
« DCNV-RS24(L) interface module
» DCNV-RS42R interface module
« DAC30R24 interface integrating cable. .

The details of the converters and the connections of the IBM PG to the servo
system CPU are as follows:

(1) Connecting the 1BM PC to the servo system CPU with a SC-02N con-

verter used
Servo system GPU {Product available on the market}
RS-232C/RS-422
converter
{ RS-422 ] { R&-232C J
[lid ¥
| s |

t 1

L 33

a3
1

| —
—3

. Connected to the D subconnector of
RS-422 cable - ’ the standard port of the IBM PC.

" RS-232C cable
(to be provided by the user} (to be provided by the user)

Fig. 1.4 Connecting the IBM PC to the SC-02N

The pin a55|gnments for the cable connecting the 9-pin connector on
the IBM PC personal computer to the 25-pin connector on the SC-02N
converter unit are as follows:

9-PIN 25-PIN
(RS-232C port)

DCD 1 "8
RD 2™ '3
TD 3 2
DTR 4 20
GND & 7
DSR & 6
RTS 7 4
cTS 8 5

* Consult your nearest Mitsubishi representative about the converter.
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(2) Connecting the IBM PG to the servo system CPU with a DCNV- RS24(L)
interface module used

e DCNV-R524 c_onverter ..... Without LEDs

] RS-232C connector
(socket)

RS-422 connector
{plug)

Connected directly
to the servo system
CPU.

RS-232C connector
(socket}

RS-422 connector
(plug)
Connected directly

to the servo system
CPU.

" o
These LEDs indicate 1
what signal is sent or
received.

Servo system CPU

o [ s o
ot [ e 3 it |
I

—
—e—2

"\ Connected to the D subconnector of
DCNV-RS24(L) the standard port of the IBM PC.
‘converter

HS—2320 cable

(to be provided by the user}

D232LM-CAB cable
(to be provided by the user)

‘Fig. 1.5 Connecting the iIBM PC to the Servo System CPU
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(3) Connecting the IBM PC to the servo system CPU with a DCNV- RS42R
used ' '

RS-232C connector
(plug)

RS-422 connector
(socket)

Gonnected to the
servo system CPU | |
threugh a long cable.

Servo system CGPU

-
1 o [ — {
[

—
—

Connected to the D subconnector of
the standard port of the IBM PC.

RS-422 cable W&, ‘l o\
(to be provided by the user} - : /

DCNC-RS42R D232LM-CAB cable
converter {to be provided by the user)

Fig. 1.6 Connecting the IBM PC to the Servo System CPU

(4) Connecting the [BM PC to the servo system CPU with a DAC30R24
interface integrating cablé used

Servo system CPU

v o f |
i —
A
L—1
| ——

Connected to the D subsconnector of
the standard port of the IBM PC.

DAC30R24 interface integrating cm Yl
(to be provided by the user) ‘

Fig. 1.7 Connecting the IBM PC to the Servo System CPU

(to be provided by the user)

1-16



1. GENERAL DESCRIPTION

———————————————se—————ssneeesnn ][O tiON COntOrolier
1.6 Basic ccnfiguration of a Motion Controller
1.6.1 When an A373/A373UCPU is used

(1) AC motor drive module independent system

This system uses the AC motor drive module to control 6 axes max.
Since an axis cannot be controlled by an external input signal, use this
system for any system that does not have to be externaily controlled.

(a) Overall configuration

Main base unit [A340B, A350B, A360B, A370B] MELSECNET(Il),
‘ MELSECNET/10

" Drive slot {main base unit)

g (3| @ |G| @] 6|
Power B 5
supply | 2, AC motor drive module [A3] ][ JAM] ggu | Sewa
maodule | £ (6 axes max.) 538 | "oy
lA3esP-30]| £ 8 £38
|2k [A361ES
[A360DY] A382ESl

I .
Emergoncy st : l—’Tc the extension
Iinpm9 i p| (6 axes) base

Encoder cable[A3B1C] ][ 1[ 1, A361CA[ ][ IM]

(b) System configuration key items

1) Apply thissysterﬁ to a system which does not need a zero return
using upper and lower stroke end limit switches and a near-zero-
point dog.

2) Select the AC motor drive module and install it in accordance with
the servo motor output current.
When an A375AMW is used, 2 siots are occupied. _
Select a servo motor so that a total current of each axis is <
30A/60A (30A when using an A385P-30 60A when using an
A385P-60.)

3) Be sure to install the dynamic brake module in a slot next to the
power supply module when there are 7 drive sfots. If there are
4 to 6 drive slots, install it in the last slot (any slot is possible}.

4) When executing all axes increment position detection, install an
A361ES position detection module. When executing all axes
absolute value position detectlons, install .an A362ES position
detection module.

5) There are 4 kinds of main base units which have 4, 5, 6 or 7 drive
slots.
Make the selectlon in accordance with the number of dynamic
brake modules and AC motor drive modules used.

6) When an A373UCPU is used, connect the system from the net-
work module installed in the PC CPU extension base to the
MELSECNET/10.
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(2} AC motor drive module + MR-SB/SD servo interface module system

This system can control 8 axes max. by using the AC motor drive module
and the MR-SB/SD servo interface module.

The servo interface module can connect the MR-SB/SD serve amplifier
for 4 axes max. and is useful in the following cases:

1) When AC motor drive is insufficient with 6 axes (max. 8 axes can be
controlled by using the AC motor drive module and the MR-SB/SD
servo interface module together.)

2} When dispersing to a servo amplifier because the rated output
current of the power supply module runs short

3} When using a servo motor that cannot be started by the AC motor
drive module such as a mass/special servo motor

{a) Overall configuration

Main base unit [A332B, A342B, A352B, A362B, A372B] MELSECNET(ll), MELSECNET/10
Drive slots (main base unit) Optionai slot
— = e,
s | M| @]|® ' ) | (5) | (8) . .
L =1 .
© c o 2
Power | &5 58 ol servo | £ £E
supply 2 AC motor drive module [A3] ][ ]AM] =03 system | & g >
module | E2 (6 axes max.) 82| Y £x= | 8 Sarvs ampiber m
[adgsp-30] €8 £gel cPu | 85 | 88 e ST, _
[AasODY] JABGIES] /A336EX] | [A3445F]

Encoder cable [A361C[ ][ J{ ], A361CA[ ][ IM]

I
[6 axes max.] . @
©

External input signal

« Stop signal
*Upper and lower

1 l B 0
] |
Emstrgency stop L To the ma-smsm
[nput (6 axes) extension
base 4 axes max.
stroke and
limit switches

@ # Near-zero-paint dog
fvslocity-positioning
switching -

Manual pulse generator
(3 inputs)
[A total of 8 axes]
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(b) System configuration key items

1) Select the AC motor drive module and install it in accordance with
the servo motor output current.
Whén an A375AMW is used, 2 slots are occupied.
Select a servo motor so that a total current of each axis is <
30A/60A(30A when using an A385P-30, 60A when using an
A385P-60.)

2) Be sure to install the dynamic brake module in a dedicated slot
next to the power supply module when there are 7 drive slots. If
there are 3 to 6 drive slots, install it in the last slot (any slot is
.possible}. '

3) When executing all axes incremgnt position detection, install an

A361ES position detection module. When executing all axes

" absolute value position detections, install an A362ES position
detaction module.

4) There are 5 kinds of main base units which have 3, 4, 5,6, 0r 7
drive slots. Make the selectlon in accordance with the number of
dynamic brake modules and AC motor drive modules used.

An optional slot is fixed to 2 slots.

5) Only 1 servo interface module can be installed in any slot of an
optional slot. Use an A336PX when the synchronous encoder to
be connected is an mcrement type. If the asynchronous encoder -
- is an absolute type, use an A336EX.

6) Only 1 servo interface modules can be installed in any slot of an
optional slot.

' 7) A combination of 8 axes max. can be selected optionally.

8) When an A373UCPU is used, connect the system from the net-
work module installed in the PC CPU extension base to the
MELSECNET/10. :

POINT ]

When using a servo interface module (A344SF), be sure to use it
simultaneously with the AC motor drive module (A3[ ][ JAM). '
A servo interface module cannot be used independently.
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(3} AC motor drive module + extension base interface module system

This system can control 8 axes max. by using the AC motor drive module
and the extension base interface module.

The exiension base interface module can connect an AC motor drive
module for & axes max., and is useful in the following cases:

1} When an AC motor drive module for 6 axes is insufficient
..... (max 8 axes possible in total)
2) When only built-in amplifiers are used

(a} Overall configuration

MELSECNET(ll),

Main base unit [A332B, A342B, A352B, A362B, A372B] MELSECNET/0
Drive slots (main base unit) Optional slot
r— PR (..___A._.-
g 1 | @ | (3 1 @) | 5) l ®) . |
Power '3 __5_ =y E : E =
supply | .2 AC motor drive module [A3[ ][ JAM] =83l S | o =g
input module | &3 (6 axes max.) S E 2| “oru §§ 2
[A385P-30] 3 | S5 38
A3B1ES AS3EPX
: [A380DY) {AssaEs .r[AESSEX] [A3445F]
I
l .
1
[ I I
— [6 axes max.] —-—= é Extsnsion axis
Reference axis
(6 axes) ilmit input limit input
. (4 axes max.)
' Encoder cable [A381C[ I[ ][ ], A361CGA] ][ IM]
Base unit [A340B, A350B, A360B, A370B]
Drive slots (main base unit)
— S — I
£ Ml @6 | e g
c &
Power ﬁ . 3 .S 22 c E
A total of & axes) supply | B o AC motor drive module [A3] ][ JAM] £83 SEo
Emergenay module g3 (6 axes max.) ol g £33
stop input [a3ssP-30]] 5.8 CoE Z2ajg
(o= wo E
[A261ES
[A360DY] JA362Es]| [A3408C)
!
[
- |
l
[6 axes max.] {6 axes)

Encoder cable
[ASBIC{ I I ]. ASB1CA] ][ IM]
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(b) System configuration key items

1) Select the AC motor drive module and install it in accordance with
the servo motor output current.
When an A375AMW is used, 2 slots are occupied.
Select a servo motor so that a total current of each axis is <
30A/60A(30A when using an A385P-30, 60A when using an
A385P-60.)

2) Be sure to install the dynamic brake module in a dedicated slot
next to the power supply module when there are 7 drive slots. If
there are 3 to 6 drive slots, install it in the last slot (any slot is
possible}.

3) When executing all axes increment position detection, install an
A361ES position detection module. When executing all axes
absoiute value position detections, install an A362ES position
detection moduie.

4) There are 5 kinds of main base units which have 3, 4, 5, 6, or 7
drive siots. Make the selection in accordance with the number of
dynamic brake modules and AC motor drive modules used.

An optional slot is fixed to 2 slots.

5) Only 1 servo interface module can be installed in any slot of an
optional slot. Use an A336PX when the synchronous encoder to
he connected is an increment type. If the asynchronous encoder
is an absolute type, use an A336EX.

- 6) Only 1 extension base interface module can bé installed in the
CPU slot of the extension base unit.

7) A combination of 8 axes max. can be selected optionally.

8) Enter the external input for the extension base unit servo motor
(upper stroke end limit LS, lower stroke end limit LS, near-zero
point dog, stop) in the A344SF in the main base unit. Up to 4
axes can be entered for the external input for the extension base
unit servo motor.

8) The external input for the extension base unit servo motor, from
the left ADU, corresponds to the d1 input, d2 input, d3 input, and
d4 input of the A344SF, regardless of the AMP slot numbers.

10) Turn ON the power supply to the extension base unit prior to the
power supply to the main base unit. If the power supply to the
extension base unit is turned off in the middle of operation, turn
it on again, and reset the servo system CPU. Or the extension
base unit cannot be started.

11) If an error occurs in an extension base unit servo amplifier, all |
the servo amplifiers of the extension base unit will be turned OFF,
except those of the main base unit.

12) When an A373UCPU is used, connect the system from the net-
"~ work module installed in the PC CPU extension base to the
MELSECNET/0.

POI“T|

When using a servo interface module (A344SF}, be sure to use it
simultaneously with the AC motor drive module (A3[ ][ JAM).
A servo interface module cannot be used independently.
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1.6.2 Wheh an A273UCPU is used

(1) AC motor drive module independent system

This system uses the ACG motor drive module to control 8 axes max.
This system is suitable for a compact system configuration using a
servo motor of 600 W or less and only a main base unit.

(a} Overall configuration

Main base unit [A275B, AZTBB] » Other motion modules
| _~» Manual pulse generator/synchronous
: | Motion medule, MELSEC-A PG CPU 110 module | encoder IIF module
I | E
—_— L
Bo | x (1) 2 3 4
. Control o £3 g l ( ) ) @ Servo Manualpuls;
Batiery power - % ‘5 E r o AC-motor drive madule :::;; <:l
it sun;mly 3 | e | §3 u;zumu-zol mod-" #°{ External input signal__|
madule R g Ez ; 2 (B axes max.) ule |
[MR-JBAT] )| 1A81P1 | < | @@ | BE nsol
[A276LX] | [Az40DY] « Limit output moduie
) pr—
l | e
H External output signal
To the | input | bem
extansion| Ei’;:;?a fnpu ! M M 64 points
base » Stop signal E
« Upper and ! N
lower stroke and| | T
{imit switches i
» Near-zaro-point
daglvelacity-
positiening =
switching \ /
8 axes max.
Emergency
10p input

L)

Required when a servomotor equipped with an absolute position detector is
connected to the AC motor drive module.

(b) Notes on systém configuration

1) Up to eight servo motor axes can be controlled by an AC motor
drive moduls.

2} Select the model of AC motor drive module in accordance wnh the
capacity of the servo motors used.

= Motor capacity: Up to 200W ... A221AM-20
Up to 600W ... A211AM-20, A222AM-20

3) A servo system CPU,.a control power supply module, and the
modules indicated below can be installed on the main base unit.
The modules indicated below can aliso be installed on a motion |
extension base unit.

There are no restrictions on the installation position when any of
these modules is mstalled on a main base unit or motion extension
base unit.

iy AC motor drive module
i} Dynamic brake module
iii) Manual pulse generator/synchronous encoder interface module
iv} Servo external signal module
v} Servo power supply module
vi) MELSEC A series I/0 module*
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4) 1f a MELSEC A series /0 module cannot be instalied on the main
. base unit or motion exiension base unit, or if using a MELSEC-A
series special function module, install the module on the PC CPU
extension base unit.

5) The type (incremental or absolute} of the encoders connected to
the AC motor drive modules must be selected to suit individual
motors.

If an absoclute encoder is used, a battery unit to retain the absolute
position must be connected to the main base unit.

6) The servo system CPU requ:res two types of power supply: a
control power supply and a servo power supply.

» For the control power supply, use a MELSEC-A series power
supply module (A61P, A62P, A63P).

» For the servo power supply, use an A230P power supply mod-
ule. _
Connect the P and N terminals of the power supply module to
the P and N terminals of each AC motor drive module with a
cable.

7) Connect the system from the link module or network module
installed in the PC CPU extension base unit to the MELSECNET

() or MELSECNET/10.

(1) * : The IO numbers of {/O modules mounted to the main base unit and motion
extension base unit are set in the servo control system settings.
Set I/0 numbers in a range higher than that reserved for the PC CPU extensmn
base unit.

(2)

/— Main base unit

A273U
CPU

Motion extension &
base unit A total of up to 256 points
can be controlled (total for

- all MELSEC-A series /0
modules).

pply

Motion extension —-El
base unit connection
cable N

Pawar su,
modufe

pply \
R

i
=

Powar su|
modula
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(2} MR-H-B/MR-J-B servo amplifier independent system

This system uses the MR-H-B/MR-J-B servo amplifier to control 8 axes
max.

A273UCPU can connect the MR-H-B/MR-J-B servo amplifier for 8 axes
max. and is useful in the following cases;

1) When dispersing to a servo amplifier because the rated output current
of the control power supply module runs short

2) When using a servo motor that cannot be started by the AC motor
drive module such as a mass/special servo motor

(a) Configuratioh when using MR-H-B

Main base unit [A275B, A278B]
« Other motion modules

Motion module, MELSEC-A PC / = Manual pulse generator/synchronous
| CPU 11O module | enceder /F module .
| ‘ ©} (0]
iT 1717 17 11 © @ @
: ma A IpulSB
Gontrol % i EX generator X 3
power sl <:|
pl{modu?e g X_3_i Extarnal input signal J
E L
| » Limit output module
PG GPU _I ™ [Servo amplier | -
extension+————] | g-r;-s _@
base mergenc “ External output signal
E ; ; ' MR-BAT | Avez LI
St0p input SIS AMPITET | 64 points
| | MA-HB _@
MR-BA —
Servo amplifier -
th-H-B —@ + Serye external signal input module
] aﬂeg
= ) External input signal
Servo amplifier | >
: MR-H-B @ «Stop signal
_ Battel AZT8| [ U
. CHAT pper and lower stroke and
Motion network R | 8 axes max. X1 limit switches
["Getvo amplifier | . .
MA-H-B _@ « Near-zero-point dog/velocity-
atle ositioning switchin
[ oy | \ P 9 9
[ SEfvo amalier |
MR-H-B - _@
] Ea T
MR BA%'
m'
1@
Senro ampllﬁer
Terminal connector [ IBEa“EeEE l_@ /

: Up to eight axes can be controlled using external servo amplifiers only.
A terminal resistor must be connected aiter the final external amplifier unit.
When a servomotor equipped with an absolute position detecter is used, a terminal
resistor may or may not be required, depending on the model of servo ampiifier,

*
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(b) Configuration when using MR-J-B

Main base unit [A275B, A278B]
_ » Other motion modules
Motion medule, MELSEG-A PG + Manual pulse generatar/synchronous
[ CPU ItO moduls ( encoder I/F module

T T T 111 O[O O
Control . ___lg idanualh?.uisg
power o
suppl o <::'
quzlye g ' _)(_3__! External input signal |
AL 1P| R —
< [ S I A | « Limit output module
PC GPU J . <
extension.— | Serye.amplfer Ava2
base
|'Emergency _I Servo amplifier External output signal
stop input MR-J-B o points
|| Servo amplitier -
MR-J-|
Servo amplifier —_—
MR-J-
Motion network | [ Sarvo amplifer _@ 8 axes max.
-d- « Servo external slgnal input module
SBW;,?&T.%"@ —@ o, External input signal
| servo amplitier _@ LX | | +Stop signal
MR- | |« Upper and lower stroke and
t | servo ampiifier __@ limit switches
MR8 ) «Near-zero-point dog/velocity-
Battery unit ositioning switchin
MAJBAT] ] N 1| P 9 9

* 1 Up to eight axes can be controlied using external servo amplifiers only.
When a servomotor equipped with an absolute position detectar is used, a battery/
battery unit is required.
A terminal resistor must be connected after the final external amplifier unit.
When a servomotor equipped with an absoclute position detector is used, a terminal
resistor may or may not be required, depending on the model of servo amplifier.
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.{c) Configuration when using AC motor drive module + MR-H-B + MR-J-B

Main base unit [A275B, A278B] , « Other motion modules
Motion module, » Manual pulse generator/synchronous
?]ﬁlglf;?ﬂ.: PC CPU sncoder /F module
T T T 171 ml -
- EX Manual pulse
Contral o AC motor Servo . generator x 3
awer F :
g:;v?r 8 diive moduls gﬂp Ily <:| 122 External input signal |
modie | ® (A2 | ]AW-20] fmodule| -
AP | By [A230P] L
<
| i | [ 1] ¢ Limit output module
Zﬁ:};‘én . _I : Regenerative
. resistor i
hase Emeigeney M MR.RE064 A2 Exlerr-:al output signal
stop rput MR-RB10 €4 points
MR-RB30
« Servo external signal input module
SO amATEr Extﬂnal input sighal
MR-H-B _®\ [+5top signal :
.&ﬂlﬂ. Aﬂs « Upper and lower stroke and
3 l'l‘ H limit switches
e et m - «Near-zero-paint dog/velocity
positioning switching

BIV0 ampinier —
MECH B : N
Hatie
MFI-RYI'

MR-~ ‘
Yarvo ampltier | 8 axes max.
MR-H-B
atle
MR-BI\YI'

Sarvo amplifler

BIVo ampliier
MR-H-B
MR-BA |
Serve am%lifier

MR-/ /

atteg unit
MR-JBAT[ }

® E

Motion network

@!@

®

When a servomotor equipped with an absolute position detector is used with an MR-J-
B, a battery/battery unit is required.
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(d) Notes on system configuration

1) Up to eighi servo motor axes can be contro[led wnth external servo
- amplifiers.

2) A servo system CPU, control power supply module, and the mod-
ules indicated below can be installed on the main base unit.
The modules indicated below can aiso be installed on a motion
extension base unit.
There are no restrictions on the installation position when any of |
these modules is installed on a mam base unit or motion extension
base unit.

i) Manual pulse generator/synchronous encoder interface mod-
ule

iy Servo external sugnal input module

iy MELSEC-A series I/Q module *

3) If a MELSEC A series /O module cannot be installed on the main
base unit or motion extension base unit, or if using a MELSEC-A
series special function module, install the module on the PC CPU
extension base unit.

4) Use a power supply module for a MELSEC- A series PC (AG1P,
AB2P, A63P) as the control power supply for the servo system
CPU.

5) Connect the system from the link module or network module
installed in the PC CPU extension base unit to the MELSECNET
() or MELSECNET/10.

{1} * : The #/Q numbers of 1/O modules mounted to the main base unit and motion
extension base unit are set in the servo control system settings.
Set I/0 numbers in a range higher than that reserved for the PG CPU extension

base/ﬁit._ Main base unit

(2) .
a.
|8 Vaerau
Motion extension R g CPU
base unit connection 5%
cable ™~ i

~

Motion extension " .
base unit A totai of up to 256 points
can be controlled {total for

- all MELSEC-A series /0
modules).

pply \l
p

&

Powet sl
module
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(3) System using a motion extension base unit

This system can control 8 axes max. by connecting a motion extension
base unit to the main base unit.
When the main base unit is occupied with motion modules, PC CPU /0
modules, etc., a motion extension base unit can be connected to the

main base unit. :

(a) Overall configuration

Main base unit [A275B, A278B]

.

* Other motion modules

Manual pulse generator/synchronous

encoder /F module

AZ73
EX

| Bk

Manual

pulserx 3

——I Extsrnal input signal

= Limit output module

External output signal

- 64 poinis

Moation module, MELSEC-A PG CPU I/O module |
|
— [:1]
Bo | x (1 | @ | @ (4)
Control | 2 E3 | =
a g 1o : Servo AYd2
Batte power | ¢ XE | e AC motor drive module power
oYl supply | 2 [ 2% | E2 [A2] ][ JAM-20] supply | <
unit module e £ga a3 (8 axes max.) module
[s[F] | & | 22|52 ' [A230P)
[MR-JBAT] |} wa | OE |
[A278LX] | [A240DY] N
! i Vel
! Emsrgency
" extension .
base Emorgency
E 8 axes
IEx‘larnaI input signal max.
« Stop signal ’
o« Upper and tower | M
stroke and limit
swiiches
« Near-zero-peint -
dogn_’veln r:iiy-ppsi- e =
tioning switching — s‘:l“ﬁ;‘,“:‘pr."_’;’h —-@
Servo amplifier _@
Metion network %
[ |MR-H-B/MR-J-B _®
| |Servo amplifier
, . . MR-H-B/MR-J-B _® 8 axes
Motion extension base unit [A255B, A268B] Servo ampliiier max.
I |MR-H-B/MR-J-B _@
Metion madule, MELSEC-A Servo amplifier
| PC CPU IO module MR-H-B/MR-J-B
! Servo amplifier _@
I [MR-H-B/MR~1-B |
Control ’ _{ Servo amplifier _,@
power MR-H-B/MR-J-B P P
supply <::| Motion module
module PC CPU /O module
[As[ 1P}
GControl power supply module

A total of 8 axes max.
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(b} Notes on system configuration

1} The following extension base units can be used as the PC CPU
extension base unit.

« A1562B, A1565B, A1S68B ..... Only one extension can be
connected.

= AB2B, AG5B, AS8B .... Up to 7 extensions can be connected.

-Extension base units that do no need a power supply module

cannot be used.

2} The maximum permissible overall distance for the extension cable
is 6.6 m.

3) Between 1 and 7 PC CPU extension base units can be set.

4) The first number of the I/O numbers for the first extension base is
X/Y 100",
(The 1792 points from X/Y 100 to X/Y 7FF can be used.)

5) All MELSEC-A series I/O modules and special function modules
can be installed on the PC CPU extension base unit.
Sequence control for the A273UCPU is the same as for the
MELSEC-A series A3UCPU.
- When usmg a special function module, read occurrences of
"A3UCPU" in the manual for the module used as "A273UCPU".

6) Connect the system from the link module or network module
installed in the PC CPU extension base unit to the MELSECNET(Il}
or MELSECNET/10.
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21 Performance Specifications

(1) PCPU performance specifications
Table 2.1 gives the performance specifications of a servo system CPU

(PCPU).
Model Names
PCPU
Items
Number of control axes 8 axes (simultaneous 8 axes and independent & axes)
Interpolation functions Straight !ine interpolation (4 axes max.) and circular-arc supplement (2 axes) i

PTP {Paint to peint), velocity control, velocity-position control, fixed-rate transmission, constant

Contro| :
ontral modes velocity. contral, positicn follow-up control

Control units mm - inch - degree - pulse
Languages Dedicated Instructions (sequence ladders + servo programs)
I3 SFC programming of servo programs also possibie
g :
;n Capacity 13 Ksteps {13312 staps)
a Positioning numbar Approx. 400 points/axis (depending on the program)
of paints Positioning data can be Indirectly designated.
PTP .. Selectlon of an absolute system/increment methed
Velocity and position control and fixed-rate transmission
N S rm— P— Increment method
Method Constant velocity control
....................................... Absolute systems and Increment metheds can be used together.
Position follow up control
Absolute systems method
| The four types of command unit indicated below can be selected for each axls.
] i .
£ Control unit Command unit Address setting range | [7avel value satting
E o range
. § Position command mm . |x107" pm -~2147483648 to
o inch %1075 inch . 2147483647
0 to £2147483647
degree x10~° degree 0 to 35959999
~2147483648 to
PULSE PULSE 2147483647
0.01 to 6000000.00 {(mm/min)
Veloclity command 0.001 to 600000.000 {inch/min)
{command unit) 0.001 to 600000.000 (degree/min)
1to 1000000  ({pulse/sec)
% 2| Automatic trapezold Acceleration time. .1 to 65535 {msec)
%‘ £ '@ |velocity adjustment Deceleration time .1 to 65535 {msec)
oW a
@ 2 Y 1S-curve ratio velocety g .
>3 g adjustment S-curve ratio setting: 0 to 100%
g Electronic gear ' Magnlification setting function of the actuai travel distance for a command value
28 -
E ‘Backlash compensation (0 to 65535) x position command unit {units converted 10 pulses: 0 to 65535 puises)
4]

When an absolute position system is not used :
Selection of 2 near-zero-point dog type/count type
When ah absolute position system s used : ’
Selection of a near-zero-point dog type/count type/data set typa

Zero return function

JOG operation function Provided
Manual pulse generator 3 PCPUs max. can be connected. Use a sequence program to set the number of axes to be
operations function controfled. It is possible 1o set smoothing magnlficent,
‘I M function With the M code output function
o - 8 points/axis
Limit switch output furiction ON/OFF setting point can be set up to 10 polnts.
g 5 E [AS78/A373UCPU ' Possible with a motor equipped with an abselute position detector (when A362ES is used).
[
§ §_ £ lazyaucpu : Possible with a motar equipped with an absolute position detector.
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(2) SCPU performance specifications

Tables 2.2 through 2.4 give the performance specifications of an
A373CPU, an A373UCPU and A273UCPU (SCPU).

Table 2.2 SPCU performance specifications (A373CPU})

ltems _ Model Names

Control moge
i/O control modes

SCPU

Repeat operation {using a stored program)
Reiresh mode/direct mode can be selected.

Language dedicated to sequence cpntrol
{retay symbol word and logical symbolic word)

Program language

Number of Sequence instructions 22
instructions | Basic instructions 132
(types} - -
Application Instructions 107
Processing velocity Diract 10tp 23
(sequence Instruction) {usec/step) Refresh sl 1.0 )
Number of |/O points (point) 1792 (X/Y 100 to 7FF are used.) (X/Y 00 to FF are for positioning.)

10 te 2000
Capacity of an Installation memory cassette

Main sequence program + sub-microcomputer program = 30 Kstaps max.
A main microcomputer program of 58 Kbytes max. (29 Ksteps) can be set,

Subsequence program + sub-microcomputer program = 30 Ksteps max,
A sub-micrecomputer program of 58 Kbytes max, (29K steps) can be set.

1000 (M0 to 999)
1000 {L1000 to 1999)

Watchdog timer (WDT)(msec)
Memary capacity

Program capacity

Number of internal relay points (M) (point)
Number of latched relay points {L) (point)
Number of step relay points (S) (polnt) 0 (No Initial status)
Number of link relay points {B) {point} 1024 (B0 to 3FF)

' Number of points (point) 256

100 msec timer: Setting time: 0.1 tg 3276.7s (T0 to 199)

Sharedto M, S, and L. 2000 total
(Set by parameter.)

Timer (T} : Setb
Speclfications 10 msec timer: Setting time: 0.01 tq 327.67s (T200 to 255) 4
100 mssc addition timers: Setting time; 0.1 to 3276.7s parameter.
Number of points {point) 256 o
Counter (C) Usual counter: Setting range: 1 to 32767 (G0 to 255) Set by

Counter for an interruption program: Setting range: 1 to 32767 parameter.
Caunter to be used in the interruption program

800 (D0 to D799): D800 1o D1023 are devices for positioning.

Devices

Specifications

Number of data register points (D) (Point}

Number of link register points (W) (point)

1024 (W0 to 3FF)

Numtbef of annunciator polnts (F) (point)

256 (FO to 255)

Number of file register points (R) (point}

8192 (RO to 8191) max.

Number of accumulater points (A) (point) 2 (AQ, Al)
Numbet of index register points (V, Z) (point} 2(V,Z)
Numbef of pointer points (P) (point} 256 (PO to 255)
Number of interruption polinter pafnts (1) {point} 32 {10 1o 31)

Number of special relay points (M) (peint)

256 (M90DO 1o 9256)

Number of speclal register points {D) (point)

256 (D9000 to 9255)

Number of commaent points (point)

14032 max. {set in units of 64 points.)

Self-diagnosis

Watchdog error-monitoring, memory, error detection, CPU error detection, /O
error detection, battery error detection, ete.

Operation mode when an error ocours

Selection of stop/continuation

Output made switching when STOF is switched to RUN

Selection of re-output of an operatlon status before STOP/output after
executlng an operation

Outside dimensions mm{inch}

250 (H) x 79.5 (W) x 190 {D) (9.84 x 3.13 x 7.48)

Weight Kg (Ib)

1.2 (2.64) (A373CPU), 1.5(3.3) (AS73CPUP21/R21)
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Table 2.3 SPCU performance specifications (A373UCPU)

Model Namas
items

'SCPU

Control mode

Repeat operation (using a stored program)

1O control modes

Refresh mode

Program language

Language dedicated to sequence controi
{relay symbol word and logical symbolic word, MELSAP- 1{SFGC)}

Numberof | Sequence instructions 22
instructions | Basic / Appllcation instructions 240
(types) Dedicated Instructions 204
Processing velocity {sequence instruction) (usecrsstep} | 0.15

Number of /O points {point}

1792 (X/Y 100 to 7FFF are used.) (X/Y 00 to FF are for posltioning.)

Watchdog timer (WDT){msec)

10 to 180

Memory capacity

Capacity of an installation memory cassette {max. 1024 Khytes)

Program capacity

Main sequence program : 30 Ksteps max.

Subsequence program ; 30 Ksteps max.

Number of internal retay polnts (M) (poln)

7144 (MO to 999, M2048 o 8191)

Number of latched relay points (L) {point)

» Shared to M, S, and L, 8144 total

1000 (L1000 ta 1998) -{Sst by parametet.)

Number of step relay points (S) {point)

0 (No initial status)

Number of link relay peints {B) (point)

8192 (BD to BIFFF)

Number of points {point)

2048 (initial status: 256 points)

100 msec timer; Setting time: 0.1 to 3276.7s (T0 fo 198)

Devices

Timer (T) Specifications 10 msec timer: Setting time: 0.01 to 327.67s (T200 to 265} Set by
P ‘ 100 msec timers: Setting time: 0.1 to 3276.7s {no initial status}) parame-
Extension timer: Time is (T256 to 2047) by word devices (D. W, R). ter.
Number of points (point) 1024 {Initial status: 256 points})
Usual counter: Setting range: 1 to 32767
Counter (C) : Counter for an Interruption program:
Specifications Can be set between G224 and G255, Set by
1 Extension counter: Count values are set by parameter.

word devices (D, W, R).

Number of data register points (D) (Point}

8192 (DO 10 08191)

MNumber of link register points {W) {point}

§182 (W0 to WiFFF)

Number of annunciator points (F) {point)

2048 {FO to F2047)

Number of flle register points (R) (point)

8192 (R0 to R8101)

Number of accumulator points (A) (point)

2 (A, A1)

Number of Index register points (V, Z) {point}

14 (V, V1 to'V6, Z, Z1 1o Z6)

Number of pointer paints {P) (point}

256 (PO to 255)

Number of interruption pointer points (I) {point)

32 (10 10 31}

Number of special relay peints (M) (point)

256 (D900D to 9255}

Number of special register points (D) {point)

256 {DIDO0 to 9255}

Number of comment paints {point)

4082 max. (set in units of 64 points.)

Number of extention comment point {point)

3988 (set in unit of 64 points)

Qutput mede switching when STOP is switched to
RUN

Selection of rg-output of an operation status before STOP(default)/output after
executing an operation

Self-diagnosis

Watchdog error monitoring (watchdeg timer fixed at 200 msec), memary error
detection, CPU error detection, /O error detection, battery error detection, etc.

Operation mode when an error occurs

Selection of stop/continuation

Starting method at RUN

Initial start {automatic restart whan RUN switch is set to ON position at power-an,
and at power restoration after a power interruption).

Latch {data retention during power interruption) range

Defaults to L1000 to 2047 (latch range can be set for L, B, T, C, D and W relays).

Remote RUN/PAUSE contact

One RUN contact and one PAUSE contact can be set within the range from X0 to
X1FFF.

Print titie entry

Available {128 characters)

Entry code registration

Available

170 aliocation

Number of cecupied I¥O points and module modél can be entered.

Step RUN

Can execute or SIop sequence program operation’

Interrupt processing

Interrupt program can ba run in response to a signal from an interrupt unit or by a
constant-cycle interrupt signal.

Data link

MELSECNET/10, MELSECNET (II)

Outside dimensions mm {Inch}

250 (H) x 79.5 (W) x 190 (D) (9.84 x 3.18 x 7.48)

Weight Kg (Ib)

1.2 (2.64}

Motion Contoroller
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Table 2.4 SPCU performance specifications {A273UCPU)

Items Model Names

SCRU

Control mode

Repeat operation (using a stored program)

1/Q control modes

Refresh mode

Program language

Language dedicated to sequence control
(relay symbal word and logical symbolic word, MELSAP-II{SFC))

Number of | Sequence instructions 28
instruciions | Basic 7 Appllcation Instructions 250
(types) Dedicated instructions 204
Processing velocity (sequence instruction) {psec/step) | 0.15

Number of /0 points (poini) -

1792 (X/Y 100 1o 1FFF are used.) (X/Y 00 to FF are for positioning.)

Walchdog timer (WDT){msec}

110 t0 190

Memory capacity

Capacity of an installation memory cassette

Program capacity

Main sequence program : 30 Ksteps max.

Subsegquence program : 30 Ksteps max.

Number of internal relay points (M) (point}

7144 (MO to 999, M2048 to 8191)

Number of latched refay polnts (L) {point)

1000 (L1000 10 1999) » Shared to M, 5, and L. B144 total

Number of step relay points (S) (point)

{Set by parameter.)
0 (No initlal status) :

Number of link relay points {B) {point)

8192 (B0 to B1FFF)

Number of points {point)

2048 (initial stailus: 256 points)

100 msec timer: Setifng time: 0.1 to 3276.7s (T0 to 199)

Timer (T) ) 10-msec timer: Setting time: 0.01 to 327.67s (T200 to 255) Set by
Specifications 100 msec timers: Setting time: 0.1 to 3276.7s (no Initial status) parame-
Extension timar: Time s (T256 to 2047) by word devices (D, W, R). ter.
§ Number of points (point) 1024 (initial status: 256 polnts)
B Usua| countar: Setting range: 1 1o 32767
O | counter {c) ) Counter for an Interruption program: Set by
Specifications GCan be set between G224 and C285. parameter

Extenslon counter: Count values are set by

ward devices (D, W, R).

Number of data register points (D} {Polnt)

Total of 8192 paoints for motion control use and sequence control use,

Number of link register points (W) (point}

8192 (W0 to W1FFF)

Number of annunciator points (F} {point)

2048 {F0 to F2047)

Number of file reglster points (R} {point)

8192 (RO to RB191)

Number of accumuiator polnts {A) (point}

2 (AD, A1)

Number of index register points (V, Z) (point}

14 {V, V1 to V6, Z, 21 10 26}

Number of pointer polnts (P) (point)

256 (PO to 255)

Number of intetruption pointer paints (1) {pcint)

a2 {10 1o 31)

Number of special relay points (M} (point)

256 (D9000 to 9255)

Number of special register points (D) {point)

256 (D2000 to 9255)

Number of comment points {(point)

4032 max. (set in units of 64 points.}

Number of extention comment point (point)

3968 {set in unit of 64 points)

Qutput mode switching when STOP Is switched to
RUN

Selection of re-output of an operation status before STDP(defauit)loutput after
exeguting an aperation

Self-diaghosis

Watchdog error monitoring (watchdog timer.fixed at 200 msec), memory error
detection, CPU error detection, /O error detection, battery error detection, etc.

Operation mede when an. error ogcurs

Selection of stop/continuation

Starting method at RUN

Initial start (automatic restart when RUN switch is set to ON position at power-an,
and at power restoration after a power interruption).

Latch (data retention during power interruption) range

Defaults to L1000 to 2047 (latch range can be set for L, B, T, C, D and W relays).

Remote RUN/PAUSE contact -

One RUN contact and one PAUSE contact can be set within the range from X0 to
X1FFF.

Print title antry

Avallable {128 characters)

Entry code registration

Avallable

IO allocation

Number of occupled (7O points and module model can be entered.

Step RUN’

Can execute or stop sequence program operation

Interrupt processing

Interrupt program can be fun In response to a signal from an Interrupt unit or by a
constant-cycle interrupt signal. )

Data link MELSECNET/10, MELSECNET (i)

5 VDG Internal current consumption (A} 1.5

Qutside dimensions mm (inch) 250 (M) x 79.5 (W) x 190 {D) (9.84 x 8.13 x 7.48)
Weight Kg {Ib) 1.1 (2.2)

2-4




2. SPECIFICATIONS

2.2 List of Servo System CPU Functions

The functions of the servo sysitem CPU (PCPU, SGPU) are presented below.
Tahle 2.5 List of PCPU functions

- o -
g |2 |2 |E |¢g
par I - - <
z |25 |25 |28 |58
2 |95 |95 |95 |35
Functions £ E 2 g 2 = g g -4 Outline Explanations of Functions
o |28 |28 |28 | a8
% |2E |2E |gE |2
s [ |% |8
- N L -t N
i « Positioning control is executed at first velocity.
Positioning © © © o O |. Absolute systems and increment methods are possible.
Fixed-rate o o o x < |* Positioning control of a constant distance can be repeated
transmission infinitely by setting a travel distance.
Velocity « Control can be executed at the designation velocity until a
control o x x x X stop command is input by a one-time start command.
« Velocity control is started by a one-time start command, and
the setting travel distance is controlled by position control
Velocity/ ) after a position switching input signal (CHANGE) is externally
o | position control o x % X x input. ]
£ » Change of the setting trave! distance and restart after
& stopping in the haltway are enabled during velocity control.
E :ﬁ:?:':gg ol ol o N . |+ Positioning is executed changing to the setting velocity at the
& | control point set in advance by a one-time start command.
« Positioning is executed to the end point at a constant velocity
executing setting positioning control (circular arc, straight
Constant line, etc. can be set at random) to the pass point set in
velocity control o o o o o advance by a one-time start command.
+« The same control can be repeated by using a repeat
instruction (FOR/NEXT). '
Position ) « Positioning to the address set in the specified word device is
follow-up s} X x X x executed.
control « It is possible to change the address during positioning.
» When a JOG start signal (Yn2/Yn3) goes ON, JOG operations
JOG operations (o] b x x x can be e"e“'_“‘ed-
+ Simultaneous start of JOG operations (8 axes max.:
forward/reverse can be selected for every axis.) is enabled.
Manual pulse = Positioning in accordance with the input number of pulses is
generator o . N « x enabled by inputting a2 pulse by a manyal pulse generator.
operations + Manual pulse generator operations qnab!e 3 mdgpendent
axes. In addition, 3 axes at the same time are possible.

Zero return

« The current value when a zero return is executed and stopped
by a zero return start coremand is corrected to the zero point
address.

« Near-zero-point dog type/count type/ data set type can be
seiected for the zero return method.

Simultaneous start

« 3 programs max. of any servo program such as positioning
control and zerc return can be started simultanecusly.

Control change

Velocity change

» The velocity can be changed during positioning control during
JOG operations. However, the velocity cannot be changed
during circular interpolation control and zero return.

Travel distance change

«» The sefling travel distance after a position switching input
signal (CHANGE) is input can be changed during a velocity
control operation by velocity-position control.

Current value change

« A current value address can be changed during an
interruption.

M codes

» An M code (0 to 255) can be cutput during positioning control,

« An M code can be. set at every velocity switching point by
using velocity switching control.

« An M code can be set at every pass point by constant velocity
control.

Motion Contoroller
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|

Functions Outline Explanations of Functions

1-Axis Straight Line
Interpolation
3-Axes Straight Line
Interpolation
4-Axes Straight Line]
Interpolation
2-Axes Circular Arc
Interpolation

2-Axes Straight Line

« Backlash compensation processing is enabled when each
axis is started.

. zhe backlash compensation amount is set by a perlpheral

evice.

« Command value errors and actual travel distances can be

Electronic gear compensated,

» Valid for all operations.

» Torque limit values such as for positioning operations and

Torque limit ggé?- u/o)perations can be set by using a servo program. {0 to

(-]

» A limit switch output which corresponds to the actual current
value address of each axis is enabled on the basis of data set
in advance,

Limit switch output « Up to 10 ON/OFF switching points can be set for each axis.

' » The number of outputs is 8 points per axis.

« Output to a MELSEC-A serles AY42 output module is
possible.

. Stadrt and teaching are possible in a peripheral device’s test
mads.

« Addresses taught by JOG operations and manual pulse

Test mode operations generator operations are written to designated serveo
programs.

+ The test mode is available even if PC is in the RUN or STOP
status.

ies . « An absolute position detection system can be utilized by usin

Absolute position detection . the servo mcftor that can be useyd for an absolute posi¥ion ¥

- « Since a feed forward factor can be set by a servo paral eter,

Feed iomgm control servo follow-up can be improved. y param

« Deceleration and acceleration can be set to follow a sine
curve.

Backlash compensation

S-¢urve acceleration/deceleration
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23 GSV[ ][ IPE Servo Functions

This section gives the GSV[ ][ JPE servo functions.

[ sW1sRX-GsV13PE]—{ System setting]——{ System |————— HELP

— Relative check

— Module information *1
— System initialization
. End

[ siing——— o

- [— Copy

— Cut

— Paste

— Delete

—| Unit seningsi Base unit setting

t— Unit allocation

— Axis number setting’

—| Serve data setting }—-—I Axis data settings Fixed parameter

i Servo parameter
Zero return data
JOG operation data
Setting axis change

—l Parameter block setting I

—I Limit switch settingl

—| Auxiliafy functions I—-- Axis data copy

— Parameter block copy
— Axis data list

— Parameter block list

| Axis data clear

— Parameter block clear
I — Limit switch clear

— Axis data check

— Pararﬁeter block check

— File writing

1}
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Program number

Axis number

Servo instruction
Indirect device
Last program

—|Auxiliary functions I—— Program use list
— Sort
— Copy

— Batch change
— All clear
— File writing

L PC writing setting

—-I Printer data settings |—— Sheet setting

— Sheet width
— Paper length

— Printing start position
— Print header

— Axis data
— Parameter block

+— Limit switch
— System setting
— Page

—| Servo file } Read

- Writing

l— Verify

— Deletion

— Copy

— System name creation
—— Display format change
— Directory printing

2)
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2)
' Write
Verify
—f Servo monitoring Current position data monitor

Error list monitoring
Axis monitoring
Scroil monitor

— Servo diagnosis

— JOG operation

— Manual pulse generator

— Zero return test

— Servo program test operation
— Teaching

— Error reset

— Current value change

— Serve ON/OFF

Instalfation Installation function

Verification function
| ' Backup
— Load

| A373 - A373U CONVERT |

1} The GPP function and the SFC function are cbntained in GSV[ if ]PE.

2) The SW1IX-GPPAE Type GPP Function Software Package Operating Manual gives details
about the GPP function. : :
The SW2IVD-SAP2 (MELSAP-11) Type Function Software Package Operation Manual gives
details about the SFC Function.

3} Functions with a *1 indicate a function to be used only when an A273UCPU is used.
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24 Positioning Signals
Internal signals of a servo system CPU and external signals to a servo

system GPU are used as positioning signals.

{a) Internal signals
The following 6 kinds of devices are used as servo system CPU in-
ternal signals.

LD IR L1 <111 5 0.4 R -..X0 to XFF {256 points}

2) Output (Y) e Y0 to YFF (256 points})

3) Internal relay (M)....................M2000 to M2047 (48 points)
4) Special relay (SP.M)............... M9073 to M9078 (7 points)
5) Dataregister (D) .ccoccovvevrevnenene D800 to D1023 (224 points)

6) Special register (SP.D) .......... D9180 to D9199 (20 points)

{b) External signals
Upper and lower stroke end limit switch input and stop signals,
near-zero-point dog/velocity-position switching signals, and man-
ual puise generator input signals make up the external signals to
a servo system CPU.

1) Upper and lower stroke end limit switch signals ...... [
Signals that controls an upper limit/lower limits of a positioning
range _

'2) STOP SIGNAD ..eeiiiiiiiii e e re s e eea e
Stop signal that controls the velocity

3} Near-zero-point dog signal *1......coeeinn e
The signal that switches velocity to position is used.

4) Velocity-position switching singal *1................. evvertrnaseanasaannanens
This is the ON/OFF signal from the near-zero-point dog.
The signal that switches velocity to position is used.

{c) Manual pulse generator input signal et ee e ee st ee s reaeen
Signal from the manual pulse generator

Servo system CPLU system

*2: SP.D and SP.M and X are mgnals to send the PCPU control status

SP.D, SP.M, X 2 to the SCPU.
Y3 *3: Y is the signal to send a positioning control command from the
D # SCPU 1o the PCPU.
ScPU ' M PCPU *4: D is a register to send a control command from the SCFPU to the
PCPU and to send the control status from the PCPU to the SCPU,
*5: M is the flag to send a control command from the SCPU to the

PCPU and to send the control status from the PCPU to the SCPU.

e Near-zero-point dog signal

Extﬁlr:nal * Velocity-position switching signal

® Upper and lower stroke end limit switches

« Stop signal

—I Manual pulse generator

*1: In the case of the A338[ ]X and A3445SF medels, the near-zero-point dog signal and
velocity-position switching signal share the same terminal.
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An A373CPU has 2048 1/0 points from X/Y0 to X/Y7FF.
An A373U/A273UCPU has 8192 I/O points from X/Y0 to X/Y1FFF.
- X/Y0 to X/YFF are used to exchange data for all axes between the SCPU and
PCPU. Signal names and the I/O number of each axis are shown in the
following table. _
{1) Input (X0 to XFF) ‘
An input is data to be-set in the PCPU. These can be used to check the
control status of each axis with a' sequence program and to instruct the
next positioning.
(2) Output (Y0 to YFF)
These are used to set an output with a sequence program and output
positioning commands to the PCPU. -
Device No. Signal Name. Device No. Signal Name
. Xnd Positioning start completed ¥no Stop command
Xni Positioning completed Ynt Rapid stop command
Xn2 In-position ¥Yn2 Forward JOG start
Xn3 Command in-position Yn3 Reverse JOG start
Xn4 During veiocity control Yn4 End signal OFF command
Xnb Velocity-position switching latch ¥Yns Velocity-position switching enabled
Xné Zero pass ‘ Yné Limit switch output enable
Xn7 Error detection Yn?7 Error reset
Xn3 Servo emror detection ¥Yng Serve error reset
Xng Zero return request Yno External STOP inputfinvalid when starting
XnA Zero return completed YnA Unusable
XnB  |External signal FLS ¥nB
XnC External signal RLS ¥YnC Feed position data update request command
XnD  |External signal STOP ¥nD '
XnE (E\;.(ftlfergaall: ﬁgg%%%ﬁgéﬁ?f used) YnE Unusable
b External signal DOG
{When an A273UCPU is used)
XnF Servo READY YnF Servo OFF
XDn Torque controlling
X.Dm External signal CHANGE
{When an A273UCPU is used)

*m" and "n" in the table represents the numerical value that corresponds to the axis number.

Axls number

oii|olo|r|wlo]a
n{m|oo|w »|wo]e|3
wolo|sfwlpi<lola

POINT |

When the power supply is turned ON and the PC READY (M2000) is
turned ON, ON/OFF data of X0 to XFF is in the OFF status until the
PCPU preparation completed flag (M8074) goes ON.

X0 to XFF go into the normal input status if M8074 goes ON.
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2.4.2 Internal relays (M)

An A373CPU has 2048 internal reiay/latch relay points from M/L0 to M/L2047.
An A373U/A273UCPU has 8192 intrernal relay/latch relay points from M/LO to
M/L8191.

M2000 to M2047 are used for positioning control. Those uses are indicates in
the following table.

Device Numbers Signal Names Signat Directions

M2000 PC READY flag : SCPU —» PCPU
M2001 Axis 1 start accept flag
M2002 Axis 2 start accept flag
M2003 Axis 3 start accept flag
M2004 Axis 4 start accept flag
M2005 Axis 5 start accept flag PCPU - SCPU
M2006 -[Axis & start accepl tlag
M2007 Axis 7 start accept flag
M2008 Axis B start accept flag
M2009 All axis servo start accept flag

M2010 to M2011  |Unusable by the user —
M2012 Manual pulse generator 1 enable flag
M2013 Manual pulse generator 2 enable flag
M2014 Manual pulse generator 3 enable flag SCPU - PCPU

- M2015 JOQG simultaneous start command

M2016 Velocity switching point designation flag

M2017 to M2018 |Unusable by the user —
Mz020 Start buffer full
M2021 Axis 1 velocity change flag
M2022 Axis 2 velocity change flag
M2023 Axis 3 velocity change fiag .
M2024 Axis 4 velocity change flag PCPU — SCPU
M2025 Axis 5 velocity change flag
M2026 Axis 6 velocity change fiag
M2027 Axis 7 velocity change flag
M2028 Axis 8 velocity change flag

M202¢ to M2041 |Unusable by the user . —
M2042 All axes servo start command SCPU —» PCPU

M2043 to M2046 |Unusable by the user —_

Opuonaf siot moduie error detection flag
< sused) | popy  sopy
{when an A273UOPU is used.)
 POINT |
The internal reiay for posntlomng control is not latched even inside the
latch range.

2.4.3 Special relays (SP.M)

‘A servo system CPU has 256 special relay points from M2000 to M9255.
The 7 points from M9073 to M8079 are used for positioning control and thelr
appllcatlons are shown in the following table.

Davicae Numbers Signal Namaes Slgnal Direction
Ma073 WDT error flag :
M3074 .__|PCPU READY-compieted flag
M9075 ' In-test-mode flag
M3076 External emergency stop input flag PCPU - SCGPU
Mag77 Manual pulse generator axis setting error flag
Mo078 Test mode request error flag
Ma079 Servo program setting error flag

2-12
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2.4.4 Data registers (D)

An A373CPU has 1024 data register points from D0 to D1023.

An A373U/A273UCPU has 8192 data register points from D0 to D8191.
The 224 points from D800 to D1023 are used for positioning control and their
applications are as shown in the following table.

Device ‘o Device .
Number Signal Names Number Signal Names
D?;m Axis 1 monitoring data D1012 Axis number setting register to be
De19 9 controlled in manuaf pulse gensrator 1
D820 First data Axi b i ister to b
H H raistar 15 number setiing register to be
Dé%g Axis 2 monitoring data number D1o1s controlled in manual pulse generator 2
%L Feed position data 1 :
DE40 1 ead position data ¢ A b " tor to be
. . 2 L is number setting register to
Dg%g Axis 3 monitoring data af~ Realeurentvaue gt} D104 1 oy e 4'in manual pulse generator 3
4] Deviation counter L|
Dééo H e JOG tion simult tart axls
. I : 6 Low error code : operation simultaneous start axis
Dggf ° Axis 4 monitoring data 7 [ Tiigh error code D105 | etting register
8 Servo error code '
9 i L
D8so , 10 renr 2ero-pems dog e ONF | 1 pulse input magnification setting
to Axis 5 monitoring data 11| Zera retum re-ravel distance D1016 | register of a manual pulse generator for
Dasg 12{ Execution program number axis 1
13 M code
Doovo ] o :4| Torque limit value 1 pulse input magnification setting
1o Axis 6 monitoring data 13 I.:::;':;:;::r % D1017 | register of a manual puise generator for
Ds19 17| Real current value L; axis 2-
hen STOP is i N . -
D920 . L. 9 ;a:: ol poi,':,':'z,":t H 1 pulse input magnification setting
to Axis 7 monitoring data ‘9| canstant velocity control D1018 | register of a manual pulse generator for
Da3g : axis 3
. D940 .| 1 pulse input magnificétion setting
to Axis 8 monitoring data D1019 | register of a manual pulse generator for
D959 axis 4
Dgeo : 1 ;Sulse input magnification setting
Axis 1 data storage "
to D1020 | register of 2 manual pulse generator for
D9ES area for control change axis 5
D9s6 : 1 pulse input magnification setting
Axis 2 data storage h
to D1021 register of a manual pulse generator for
Do71 area for control change axis 6
pa72 Axis 3 data storage 1 pulse input magnification setting
to 9 First data D1022 | register of a manual pulse generator for
D977 area for control change | register axis 7
number -
D978 ; 0] Curenivalue L 1 puise input magnification setting
1o :::: ?oeifn?:g{i%ane : \f:]::i: ;ﬂ:’; H] D1023 | register of a manual pulse generator for
D983 s register Hi axis 8
41 JOGvelocity L
D?§4 Axis 5 data storage 5 setting register  H
DSBS area for control change
D?c?o Axis 6 data storage
D995 area for control change
DIQC?S Axis 7 data storage
Diooq | areafor control change
D1tg02 Axis 8 data storage
DCiogo7 | area for control change
D1008 ,
D1t°11 Limit switch output disable setting
0
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(1) Monitoring data area (D800 to D959)
................................................ Data between the PCPU and the SCPU
The monitoring data area is used for the PCPU to store such data as feed
position data, actual current values, and the number of accumulated
puises of the deviation counter.
This area can be used to confirm the positioning control status with a
sequence program.
The user cannot write data to the monitoring data area (other than the
travel distance change register).

Names Axls 1 Axls 2 Axis 3 Axls 4 Axls 5 Axis & C Axls 7 Axls 8

Feed position data D801, DBOO Daz21, Dazo D841, D840 Dast, Daso Dse1, Deso | DSD1, DSGO | D921, Ds20 D941, D940
Real current value D803, D802 Dg23, Da22 D843, D842 | D863, D62 Das3, Dee2 | D903, DSOR | DO23, Do22 D43, D942

Devlation counter value D8Ds, baod Da25, Daz4 D845, D844, | DB6S, D864 D985, Dasd Ds0s, Daod D92s, Do24 Do45, D944

Low error cote Daoe D826 D846 pass D886 Doos D926 D946
High error code Dso7 D8a7 Dad47 ' D867 pae7 Doa07 D927 D947
Servo error code nsoa Daz2s8 D8a48 D8as8 DeBg Doaos Dozs D948

Travel distance after

near-zero-point dog is ON D810, Daos Da30, bezg Daso, Dads D&70, D3G9 Dasg, Dasy | Do10, D9DI Da3o, D929 Dast, Do4d

; e_ﬁ;;‘;{:}g{;‘n ce D811 D831 D851 D871 ELY De11 Do31 D951
Execution program number D812 D832 D852 Da72 Dss2 Doat12 D832 Das2
M code DB13 D833 Desa Da73 Dao3 D913 D933 Dos3

Torque limit value DB14 DB34 DB54’ D874 " Deg4 | Dov4 Da34 D954

Travel distance

change register De1s, D815 D838, D836 pese, D855 | D876, D875 Dsgs, Dgs5 | D8t6, D915 D936, D936 D956, D955

Real current value
when STOP is input

Constant veloclty control
data setting pointer

De1s, DB17 | Deas, DB37 D.B58. Das7 | Ders, DE77 Deos, D897 | D918, D917 | D938, D937 | Dass, DAS7

pe19 Des9 Dase D879 pegg Doig Dass D958

(a) Feed position data register ... Data from the PCPU to the SCPU

1) This register stores the target address output to the servo ampli-
fier on the basis of the positioning address/travel distance speci-
fied in the servo program.

2} The stroke range check is performed with respect to this feed

position data.
POINT]

The storage of data to the monitoring data area is delayed at the times
shown below in accordance with the ON/OFF status of the positioning
device (input, internal relay, or special relay).

{1) When an A373CPU is used
(a) When the scan time of a sequence program is 80 msec or less:

............................................................................ a0 msec

{b) When the scan time of a sequence program exceeds 90 msec:
........................................................................... 1 scan time

(2) When an A373UIA273UCPU is used

{a) Feed position data....... 3.5 msec

{b) Real current vaiue ....... 28.4 msec

{c) Deviation counter value .. 28.4 msec

(d) Other2-worddata ....... 90 msec

(e) Otheri-worddata ....... 3.5 msec
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(b} Actual current value register ... Data from the PCPU to the SCPU

1) This register stores the current value attained in actual travel
{feed position data minus the number of accumulated pulses of
the deviation counter).

= in fixed-rate transmission, the travel value counted up from 0
after motion starts is stored.

» In velocity-position switching control, the current value
counted up from the address when motion starts is stored
here.

» During velocity control, 0 is stored.

2) In the stopped status, the feed position data is equal to the actual
current value.

(c) Deviation counter value register ... Data from thé PCPU to the .
SCPU

This register stores the difference between the feed position data
and the actual current value.

{d) Low error code register ... Data from the PCPU to the SCPU

1} When a low error occurs, the correspending error code is stored
in this register (see 20.3.2).
if another low error occurs, the previous error code is overwritten
by the new error code.

2} Low error codes can be cleared by an error reset signal (Yn7).
{e) High error code register ... Data from the PCPU to the SCPU

1} When a high error ocours, the correspondmg error code is stored
in this register (see 20.3.3).
if another high error occurs, the previous error code is overwriiten
bythe new error code.

2) High error codes can be cleared by an error reset signal (Yn7).
(f) Servo error code register ... Data from the PCPU to the SCPU

1} When a servo error occurs, the corfesponding error code is stored
.in this register (see 20.3.4).
If another servo error occurs, the previous error code is overwrit-
ten by the new error code.

2) Servo error codes can be cleared by a servo error reset sugnal
(Yn8).

{(g) Travel distance after hear-zero-point dog is ON register ... Data
from the PCPU to the SCPU

1} When a zero return operation is performed, the travel distance
from the point where the near-zero-point dog comes ON to the
point where the zero return operation is completed is stored in
this register (with no sign appended}. :

2} In velocity-position switching control, the travel distance during
positioning control is stored in this register {with no sign ap-
pended).
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(h) Zero return re-travel distance register ... Data from the PCPU to

(i)

(i)

the SCPU

if the position at which motion stops in accordance with the travel
distance setting after the near-zero-point dog has been switched ON
by a peripheral device is not the zero point, the servo system CPU
‘will initiate "re-travel" motion to the zero point. The travel distance
to the zero point during this re-travel motion is stored in this register
{with no sign appended).

Note that in the case of a data set type zero return operation, the
data remains unchanged (the previous value stands).

Executed program number register ... Data from the PCPU to the
SCPU

1) The program number of the program being executed is stored in

 this register when the DSFRP/SVST instruction is executed.

2) tn JOG operation and manual pulse generator operation, the
values indicated below are stored in this register.

e JOG operation .................... FFFFH
» Manual pulse generator operation ...FFFEH
» When the power isturnedon........ FFOOH

3) While either of the following is being executed by a peripheral
device in the test mode, "FFFDH" is stored in this register.

» A zero-point return

* A position loop gain or posntlon control gain 1 check in servo
diagnosis .

M code register ... Data from the PCPU to the SCPU

1) The M code set for the executed servo program is stored in this
register when positioning starts.
If no M code is set for the servo program, the value stored is "0".

2} If positioning is started by a means other than a servo program,
the existing value does not change.

3) The stored value changes to "0" at the leading edge of the PC
READY signal (M2000).

(k} Torque limit value register ... Data from the PCPU to the SCPU

n

This register stores the value for the torque limit imposed on the
servo system.

The default value of 300% is stored in this register when the power
to the servo system is turned on or at the leading edge of the PC
READY signal (M2000).

Travel distance change register ... Data from the SPCU to the
PCPU

This is the area used when the travel distance is changed in veloc-
ity-position switching control or positioning control.

(m) Real current value when STOP is input register ... Data from the

PGPU to the SCPU

This register stores the actual current value when a STOP signal is
input from an external source.
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(n) Constant velocity control data setting pointer ... Data from the
PCPU to the SCPU '

This pointer is used in constant velocity control when specifying
positioning data indirectly and substituting positioning data during
operation,

It stores a "point” that indicates which of the values stored in indirect
devices has input to the PCPU when positioning is being repeated
by using a repeat instruction (FOR-TIMES, FOR-ON, FOR-OFF).
Use this pointer in conjunction with the PC set pointer {controlled by
the user in the sequence program) - which indicates the extent to
which the positioning data has been updated at the SCPU - to
confirm which positioning data is to be updated.

The use of the data set pointer and PC set pointer for constant
velocity control is explained here using the example servo program

below.
<K 05 ——1—
Pass point
9 | CPSTART2
Axis 1
Axis 2
Velogity D200 oint
~ { FOR-TIMES I—‘ '
D202 + Points are set in the order 0, 1, 2, etc. starting
1| ABS-2 -0 from the head of the sequence defined by the
Axis 1, Do following repeat instructions:
Axis 2, D2 - .
2| ABs.2 1 FOR-TIMES
Axis 1, D4 ' FOR-ON
|1 axis 2, D& FOR-OFF
3 | ABS-2 .- NEXT
Axis 1, D8
Axis 2, D10
4| ABS-2 .3
Axis 1, Di2
Axis 2, D14
5 | ABS-2 wd
Axis 1, D16
Axis 2, D18
6 | ABS-2 w5
Axis 1, D20
Axis 2, D22
7 | ABS-2 .6
Axis 1, D24
Axis 2, D26
8 | ABS-2 w7
Axis 1, D28
Axis 2, D30
* | NEXT
9 [ CPEND

The input of positioning data to the PCPU on updating the positioning
data in indirect devices DO to D6 when 2-axis constant velogcity
.control is executed using the servo program shown above is de-
scribed overpage.
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[Input of positioning data to the PCPU]

|

. Data updating in accordance with sequence program Positioning data input to the PCPU at each point
Updated . Indirect . ' Positioning
%;:ae Updating dr;vli::?D Point _ execution point Data set
ol ol & Wil Input First | Pointo [l s T4 Ta T2+ [o|cointerfor
B f[—— 2/ @ P g | @ | m] 6] 6] )|ty control
€ |——s 4l (© il (410200 [ (8 | (6 | @ [ |« Indicates
O | —— 6@ 0 1 T T Honing daty”
8|8 - input to the
~ 2—1 Q5 1a3 [0y @ @ |6 | 13| Pcru.
10 (6 a8y [ (14 (02 [0 | 8 | ) | @] « Each time
12| (7) g ) the position-
] ingata
)@ | M 7543 2] pomtiscom
1O 1, 1 W 108 (3] (9] @ | @) ] ()| Pleted the
18 [ (10) J {B) [ (16) | (1)1 (12} {{10) | (8} { () | ocreases by
20 | (11) : one.
22 | (12) 5 3 0 /7|81 5]|41}3
24 [(13) © | A (188 | @ [ (D
6— _ 0y | (8 {(18) | (14} | (12) | (10) | (8)
26 | (14) : ) 104 ( )_ PC set
20 7— 4 &;%’ 0 ? 8 l 4 oollr:'ct:l?;ates
so | (18) : 18 [© w0990 ® ] the last po-
(8) | (D) | (B) | (16)]{14) [{12) | (10)| sitioning
data up-
dated by

5 2 B 0765 these
(M| 6) ]G | (A) |50 | (1| guence pro-

gram last

@ [E10]B (16 [(14]{12)] time.

+ The user

6 B 3|2 0|7 1|6 controis

- thi inter
@ 0| ®[(© @09 |g| Hiepointe

{10)| (8) | (6) | (D) { (B) [{16) |(14)| quence pro-

gram.
7 4 [3]2 fE
@ | @le )]s
(12 [(10) | (8) | (6) | (D) | (B} [ (16}

Second Point 0 51413
positioning oo anle @ (A

{04302 ](10) ) (8) | (6) { (D) | (B)

The internal processing for the operation shown above is described overpage.
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[Internal processing]

(1} On starting the operation, the positioning data of pomts 0to 6 ((1) to (14))
is input to the PCPU.
At this time, the last point of the data to be input - which is point "6" - is
stored in the data set pointer for constant velocity control.
The "6" stored in the data set pointer for constant velocity control
indicates that updating of the positioning data stored in points 0 to 6 is
possible.

(2) The positioning data of points 0 and 1 ((A} to (D)) is updated in accord-
ance with the sequence program.
The last positioning data to be rewritten - which is the data of point "1" -
is stored in the PC set pointer (which must be controlled by the user in
the sequence program).
Updating of the positioning data of points 2 to 6 (data (1) to (14)} remains
possible.

(3) On completion of the positioning for point 0, the value in the data set
pointer for constant velocity control is automatically incremented by one
to "7". -

At this time, the positioning data of point 0 {(1) to (2)) is discarded and
the positioning data for point 7 ((15) to (16)} is input to the PCPU.

(4) Hereaiter, each time the positioning for a point is compieted, the posi-
tioning data shifts one place.
The positioning data that can be updated is the data after that indicated
by the PC set pointer: this is the data which has not yet been input to the
PCPU,
Consequently, after completion of the positioning correspondlng to point
3, even if the values stored in indirect devices D8 and D10 are updated,
the point 2 positioning data that is input to the PCPU will not be updated
and the second positioning will be executed using the unupdated data.
In other words, the data set pointer for constant velocity control is a
pointer that indicates data that has not yet been input to the PCPU and
can be updated by the sequence program.

POINTI

(1) Number of points that can be defined by a repeat instruction

+ Create a subprogram to include at least eight points.

« If there are less than eight points and these include pass points
with small iravel values, the positioning at each point may be
completed, and the data input to the PCPU, before the data has -
been updated by the sequence program.

= Create a sufficient number of points to ensure that data will not be
input to the PCPU before the SCPU has updated the values in the
indirect devices.
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(2) Data storage area (D960 to D1007) for a control change
.......................................................... Data from the SCPU to the PCPU
The data storage area for control change is the area for storing current
value change data, speed change data, and JOG operating speed data.

Names Axis 1 Axls 2 Axis 3 Ais 4 Axis § Axis 6 Axis 7 Axis 8
Current vaiue change ragister D9e1, Daso Do87, D968 D973, D972 D979, D978 D985, Dag4 Dgg1, Deg0 Dog7, D99s | 01003, D10G2
Speed change register Dos3, Doe2 | Doeo, D968 | D975, D974 | D981, D80 | Dosv, Dess | Dess, DSz | D9gg, Dese |D1005, D1004
JOG speed setting reglster | D965, Dos4 | D971,D970 | D977,D976 | Dos3, Des2 | DoBg, D9es | Doss, DS94 | D1001, D10GO | D1007, D100S

(a) Present value change register

1) This register stores the feed present value after the change when
the feed present value of a stopped axis is changed.

2) The ranges of values that can be set in the present value change
register are indicated below.

Units mm Inch degree PULSE Remarks
ltam Setting range | Units {Setting range| Units | Setting range | Unlts | Setting range| Units
' ' Even if the
. set value is
Present value | -2147483648 x 10 um -2147483648 | x 10° | -21474836548 x 1075 -2147483648 PLS outside the
Change valuie |10 2147483647 KM o 2147483647 inch to 2147483647 | degree |to 2147483647 stroke range,
. no error will
occur,

3) When the positioning control change instruction (DSFLP) is exe-
cuted, the value stored in the present value change register
becomes the feed present value.

(b) Speed change register

1} This register stores the speed after the change when the speed
of an axis in metion is changed.

2) The setting ranges for the speed change register are indicated
below.

Unlts mm ’ © Inch degrae PULSE
Itam Setting range Unlts Satting range Units Setting range Units Setting rangs Units

Speed change x 108 x 10°? %107°
value 0 to 60C00QC00 mmmin 0 to 600000000 inch/min 0 to 600000000 degree/min 0 to 600000000 PLS/sec

3) When the positioning control change instruction (DSFLP) is exe-
cuted, the value stored in the speed change register becomes the
positioning speed.

{c) JOG speed setting register _
1) This register stores the JOG speed during JOG operation.
2) The setting ranges for JOG speed are indicated below.

Units mm X Inch : degree PULSE
item Selting range Units Sefting range Units Setting range Units Setting range Units
JOG speed 110600000000 | *19° [ 4 1o soo000000 | X102 |4 10 sooooooon | X 10° 0to 1000000 | PLS/sec
mm/min : inch/min degree/min

3) Atthe leading edge (OFF — ON) of the JOG start signal, the value
stcired in the JOG speed setting register becomes the effective
value
It is only possible to change the data during JOG operatlon the
JOG speed cannot be changed.

2-20
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(3} Limit switch output disable setting register (D1008 to D1011)
.......................................................... Data from the SCPU to the PCPU
This is a register for disabling the externa! output to the outside of a limit
switch output 1 point in units of 1 point.
If a corresponding bit is set to 1, the limit switch output prohibition is set.
And then, the external output goes OFF.

D1o08

D1009

D1o10

Di1o11

b15 b14 b13 bi2 bi1 bi0 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo .

LYOF | LYOE [ LvoD [LyoG | LYoB [ Yoa [ Lyos [ Lvos | Lvo7 [ Lygs [ Lvos [ Lyoa [ Lvos | Lyo2 [ Lyo1 | Lvoo |

For axis 2 - For axis 1{

LY1F [ LY1E [LY1D [LY1G [LY1B [LY1A| LY19 | Ly1s [ Ly17 | Lyie | Ly1s [Lvia [Lyia [ Lvaz [ Lyt [Lyie

For axis 4 For axis 3

N
LyzF | LY2E J LY2D | LY2G | LY2B | Ly2A | Ly2g ] LY28 | Ly27 | Lv2s | Lv25 | Ly24 [Lyes | Ly2e [Lva1 | Ly20

For axis 6 For axis 5

LYaF | LY2E [ LyaD [Lvac | Lyss | Lyaa [ Lysg [Lyss | Lva7 [ Lvas [ Lvas | Lva4 [Lvss [ Lys2 | Lyat | Lyao '

For axis 8 For axis 7 +f

1) Set each bit to 1/0.
1: Disable The limit switch output status is OFF. '
0: Enable The limit switch output goes ON and goes OFF in accordance with the set data.

2) LY of LYO0O to LY3F shows the limit switch output,

(4) Axis number setting reglsters to be controlled by the manual pulse
generator (D1012, D1013, D1014)
.......................................................... Data from the SCPU to the PCPU
These are the registers to store numbers to be controlled by the P1to P3
manual pulse generators.

{5} JOG operation simultaneous start axis setting register (D1015)
et bheraeseeeemraeareerrrrr it errars b eseerns Data from the SCPU to the PCPU
This is a register to set the axis number by which simultaneous start of
the JOG operation is executed and directed.

bi6 b14 112 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bp
D1015{Axis BAxis 7[Axis 6[Axis 6[Axis 4Axis 3[Axis 2JAuis 1[Axis alAxis 7]Axis 6]Axis 5|Axis 4]Axis 3JAxis 2[Axis 1]
i Reverse JOG start axis 1 Forward JOG start axis |

K T -

* Set the JOG operation simultaneous start axis to 1/0.
1: Simultaneous start execution
0: Simultaneous start non-execution

(6) 1 pulse input magnification settlng reglsters of a manual pulse generator

(D1016 to D1023)
.......................................................... Data from the SCPU to the PCPU

These are the registers to set the magnification (1 to 100) per pulse of
the input number of pulses from the manual pulse generator during
manual pulse generator operations.
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2.4.5 Special registers (SP.D)

A servo system CPU has 256 special register points from D9000 to D9255.
The 20 points from D9180 to D9199 are used for positioning contro! and their
applications are as shown in the following table. (For the applications of
special registers other than D9180 to D9199, see section 20.3.5.)

Device Number

Signal Name

Do180

Limit switch output status storage area for axis 1 and axis 2

D9181

Limit switch output status storage area for axis 3 and axis 4

De182

Limit switch output status storage area for axis 5 and axis 6

Dg183

Limit switch output status storage area for axis 7 and axis 8

Da184

PCPU error ¢cause

Da18s

Dg18g

Servo amplifier loading information

Dg187

Manual pulse generator axis setting error

Do188

Test mode request error

Dg189

Error program number

Dg190

Error item information

Da1e1

Servo amplifier setting information

Dg9192

Area for setting the manual pulse generator (P1) smoothing magnificatior:.

D9193

Area for setting the manual pulse generator (P2) smoothing magnification.

D9194

Area for setting the manual pulse generator (P3) smaothing magnification.

D9195
1o
Do19g

Unusable
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3. NOMENCLATURE AND SETTING
3.1  A373CPU

(1) A373CPU

This section explains the nomenclature and the setting method used to
set an A373CPU, '

{a) Nomenclature

A373cPu
R o E——
T3
wa T

—= '..'.."-'a
m D 3 “_/__?'F .L_ 3

[ = P

SIS PERMIT o Lﬂ‘
10) —1— ﬁmr = .

R ~it—t— et e )
Rear side of the : \ /
A373CPU g

)

Numbers Names ‘ Uses

Displays up to 16 characters.
1) LED indicator " | Displays a comment by using the error comment created by the self-diagnoses
OUT F and SETF. ‘

Indicates the operating status of a CPU.

ON : During operation when the keyswitch is set to RUN or STEP RUN
' OFF ¢ During interruption when the keyswitch is set to STOP and PAUSE or
2) RUN LED STEP RUN -

Flashing : An error is detected by self-diagnosis (Hewever, when STOP is desig-
nated by the parameter setting, the operation continues even when an
error is detected.)

RUN/STOP: Executes/stops operation of a sequence program
PAUSE : Stops the operation of the sequence program and keeps the output

3} . |RUN/STOP keyswitch state just before the PAUSE state.
: STEP RUN : Executes the step run of a sequence program.
RESET : H/'W reset. Used to reset a CPU stopped by an operating error
. _and to initialize an operation.
4)  |Reset keyswitch LATCH CLEAR : Sets alt latch area data (as defined by parameters) to OFF or 0.

(Valid only when the RUN/STOP keyswitch is set to STOP.)
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Numbers Names Uses

5) LED display reset switch Clears a LED display and displays the next data (if any).

6) 1/O control switch Sets the direct mode or refresh mode
Memory cassette .
7) instailation connector Connects a CPU and memory cassette

8) RS-422 connector Connects to a peripherat device. Covered when not in use.

9) Extension base connector |Connects with an extension base of the MELSEC-A series.

Changes the CPU operating system (OS) by using a peripheral device.

ON : Goes ON when installing an operating system

OFF : Goes OFF when the installation has been completed, and CPU operations
are enabted. ;

The operating manual for the motion controller software package gives details

about the instalfation procedure,

10)  |Installation switch

(b) Settings
This section shows how to set the CPU unit I/O co_ntrol mode.

1) 1/O control modes consist of the direct and the refresh modes.
Modes are set by a switch. It is set to the direct mode when

shipped.
Switch Settings Inputs (X) Qutputs (Y) D9014 Values
QOFF ON )
e Direct mode Direct mode 0
-
OFF ON L
— Refresh mode Direct mode 1
.-
OFF ON
| s
-
Refresh mode Refresh mode 3
CEF ON
CHl~
-
| POINTS o
(1} Set I/0 control switches when a power supply is OFF.
(2) After setting a switch, check the switch state when the power supply
is turned ON. '
{8) Since I/O control mode vaiues are stored in BIN in special register
D9014, they can be monitored by a peripheral device.

2) The ASNCPU User's Manual gives details about memory and
memory cassette settings.
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{2) A373UCPU

This section explains the nomenclature and the setting method used to
set an A373UCPU.

(a) Nomenclature

- e
A373uceu
n—[ ]
|
. -
o :
=L
5) — =
[FIY PERMIT
9) . RT3 COMPLETED
7)
. = i el et
Rear side of the ) \ / —
A373UGCPU 8)
Numbers Names Uses
e Displays up to 16 characters.
1) LED indicator Dlt.:‘pisays a'a: comment by using the error comment creatad by the- self-d:agnoses OUTF

an

Indicates the operating status of a GPU.

ON : During operation when the keyswitch is set to RUN or STEP RUN

) OFF : During interruption when the keyswitch is set to STOP and PAUSE or
2) RUN LED STEP RUN

‘ Flashing : An arror is detecled by self-diagnosis (However, when STOP is desig-
nated by the parameter selting, the operation continues even when-an
error is delected.}

gklgéSETOP Exaculle..slstops opera:u:;In of a sequence ;'.)rogramd K n

. tops the operation of the sequence program and keeps the output
3) RUN/STOP keyswitch state just before the PAUSE state. -

STEP RUN : Executes the step run of a sequence program.

RESET - Hl\é\l reset. IUsen:l to reset a GPU stopped by an operating error
; and to initialize an operation.
4) Reset keyswitch LATCH CLEAR : Sets all latch area data (as defined by parameters) to OFF or 0.

{Valid only when the RUN/STOP keyswitch is set to STOP.)
5) LED display reset switch Clears a LED display and displays the next data (if any).

Memory cassette

8) installation connector Connects a GPU and memory cassette .
7) RS8-422 connector Connects to a peripheral device. Covered when not in use,
8) Extension base connector |Connects with an extension base of the MELSEC-A series,
Changes the CPU cperating system (QS) by using a peripheral device.
ON : Goes ON when installing an operating system
9) Installation switch OFF grc;esnca);l;::hen the instaflation has been completed, and CPU operations

The operating manual for the motion controller software package gives details about
the instailation procedure.
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(3). A273UCPU

This section explains the nomenclature and the setting method used to
set an A273UCPU. :

(a) Nomenclature

P L UL e L ey

_ A273ucPu
|l 0 Jo o E—
. T 2)
o O—anm
(PR oy
) o =) FUE
— 3
5) e )
‘ | _ o
R =) o)
BT PERMIT
12) —— [EL33 COMPLETED
[©]
€)
rﬂ
7)
- 8)
)
:lﬂﬂllnnnn_
1] -
Rear side of the — —
A273UCPU 10)
Numbers Names Uses
Displays up to 16 characters.
1) LED indicator Displays & comment by using the error comment created by the self-diagnoses
OUT F and SET F.
Indicates the operating status of a CPU.
ON . ; During operation when the keyswitch is set to RUN or STEP RUN
OFF : During interruption when the keyswitch is set to STOP and PAUSE or
2) RUN LED STEP RUN
Flashing : An error is detected by self-diagnosis (However, when STOP is desig-
nated by the parameter setting, the operation-continues even when an
error is detected.)
RUN/STOP: Executes/stops operation of a sequence program
3). RUN/STOP keyswitch PAUSE : Stops the operation of the sequence program and keeps the output

state just before the PAUSE state.
STEP RUN : Executes the step run of a sequence program.

RESET : H'W reset. Used to reset a CPU stopped by an operating error
and fo initialize an operation.

4} [Reset keyswitoh LATCH GLEAR : Sets all latch area data (as defined by parameters) to OFF or 0.
(Valid only when the RUN/STOP keyswitch is set to STOP.)

5) LED display reset switch Clears a LED display and displays the next data (if any).

£) m:gﬁgi::sc?nt:eector Connects a CPU and memory cassette

7) RS-422 connector Connects to a peripheral device. Covered when not in use.
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Numbers Names Uses

8) Emergency stop input
terminal (5 to 24 VDC)

9) Emergency stop input
status indicator LED

10) Extension base connector |Connects with an extension base of the MELSEC-A series.

Terminal for inputting the emergency stop signal

Lights when an emergency stop is executed

Connector that connects the serial bus to servo-amplifiers (for use with MR-H-
|B/MRB-J-B}." Eight servo amplifiers can be connected. The total cable length
cannot exceed 30 m, :

Changes the CPU operating system (OS) by using a peripheral device.

ON : Goes ON when installing an operating system

OFF : Goes OFF when the installation has been completed, and CPU operations
are enabled,

. | The operating manual for the motion controller software package gives details

about the installation procedure.

11)'_ Connector for motion
network

12} Installation switch

3.2 Nomenélature and Setting of Positioning Modules

Consult system supplier for details about the nomenclature, settings, and
handling of positioning modules used for the A373/A373UCPU system.
Consult system supplier for details about the nomenclature, settings, and
handling of motion modules, PC CPU I/0 modules, battery unit, and teaching
unit used for the A273UCPU system. '

POINTS

-« When an A373CPU is used, the power supply module, base unit,
extension cabie, memory, memory cassette specifications, and han-
dling procedures are the same as those used with an ASBNCPU. The
A3NCPU User’s Manual gives details about each of these items.

e When an A373UCPU is used, the power supply module, base unit,
extension cable, memory, memory cassette specifications, and han-
dling procedures are the same as those used with an A3UCPU. The
A3UCPU User's Manual gives details about each of these items.

e When an A273UCPU is used, the control power supply module, servo
power supply moduie, base unit, extension cable, memory, memory
cassette specifications and handling procedures are the same as
those used with an ABUCPU. The ASUCPU User's Manual gives
details about each of these items.
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4. MAINTENANCE AND INSPECTION

This section explains items which must be inspected daily and periodically to
ensure that the motion controller will be in the best possible operating condi-

tion.

41 Daily Inspection

Table 4.1 shows the items which should be inspected daily.

Table 4.1 Daily Inspection Items -

Number| Inspection ltems Check Points Criteria Corrective Action
. : Check for lcose |The base unit ;
1 E:sce’itti:::ltsmountlng mounting screws |should be securely ;I'::grﬂ;‘t:; any loose
n and covers. mounted. .
Mounting . -
2 conditions of the g'::jﬁil(;fi ;he m%f;s'stﬁ%mgbe Tighten any ioose
gtt:csmonmg module, disengaged. securely mounted. - screws.
Check for loose [Screws should net |Tighten any loose
terminal screws. |be loose. terminal screws.
Check distances |Sufficient
Connectin between clearance between ;
3 conditionsg solderiess sofderless Correct if necessary.
terminals. terminals.
Check the Tighten any
extension cable ggtnggclz;%rsseshould connector mounting
connectors . Screws.
Check that the ON (OFF indicates
POWER LED LED is ON. an error.) A378C
Cheok that the |ON (OFF or SAS73CPU>
@ h f i The troubleshooting
. |RUN LED LED is ON during |flashing indicates section of the
E : RUN. an error.) A3NCPU User's
> ON when input is Mi?nual gives details
= : ON. about corrective
I3 "
4 |2 |inout LED EEE"R;:?%RI‘E OFF when input is |actions.
'g npu and gFF OFF. (Any other  |<A373U7A273UCPU-
E] ’ state indicates an | The troubleshooting
k] error.) section of the
E ——|A3UCPU User's
2 8“ when outputis |\onat gives details
O Check that the £ about corrective
Output LED LED goes ON itglg:F‘;h?Rnoyug:ll:;r actions.
and OFF. state indicates an
error.)

If it is necessary to exchange an I/O module installed on a PC GPU extension base unit during
-'motion controller operations, do so as indicated in the Online /0 module replacement section
of the ACPU Programming Manual (Fundamental)).
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4.2 Pericdic Inspections

This section explains the inspection items that should be checked every 6
. months to 1 year. Such inspections should also be made if the equipment has

been moved or modified, or if wiring changes have been made.

Table 4.2 Periodic Inspection ltems

Number| Inspection Items Check Points Criteria Corrective Action
Ambient When the motion
0to 55 °C N
o [temperature |y cure with :D;;‘:;}erﬂ:: inside
< 2 | Ambient thermometer and ' .
. =
1 & g humidity hygrometer, 10 to 80%RAH :ﬁmperatlu_re inside
£8 Check for corrosive e panel Is
EE as cons_:dered the
5 |Atmosphere gas. There should be no [3mpient
corrosive gas. temperature.
« Measure the
] voltage across the
% Ag[ P 100/300 VAG 85 to 132 VAC
terminal.
2 S Change the power
& A385P] Measure the supply.
© voltage across two
> of the three 170 to 242 VAC
c© |A230P terminals R, S, and
wd T-
Tighten any loose
® screws,
€
£ |Looseness |Checkif the gges:l?jfgll? should :: J\:ﬁ rcz;l:ginllgl(o’ or
. 'E and/or play |module moves. mounted. moduie are loose,
3 g secure the module
o with screws,
‘£ |Presence of Y
c
g [dustor Visual check gﬂz{zf ?:r:lid: °"° |Remove any and
= |foreign matter 9 thoroughly clean.
matter b
Loose - Tighten any loose "
2 |terminal screws with a g&ngee?‘t;rsseshould IL%T:&:;V loose
§ SCrews screwdriver. N .
’5’ Distance Sufficient
4 ¢ |between clearance between
o |solderless Visual check solderless Correct,
5 [terminals terminals.
E Loose Gonnectors should | Tighten any loose
S |connectars Visual check not be loose connector
o : mounting screws.
Even if the battery
Check whether capacity drop is not
5 Memory cassette gggc:g ;roﬂggf 7is {Preventive 't?'g'gaatt‘:: ' rt;.fptlgge
battery - maintenance) atiery It 1
mode using a specified service
peripheral device. life has been
’ exceeded.
A362ES/A336EX .
Confirm that "2025"
battery n . . Replace the battery
6 (A3731A373UOPU) and "2103" are not (Pr_eventlve if there is a battery
shown as servo maintenance) voltage dro
MR-JBAT] ] battery |errors. g P-
(A273UCPU)
Even if fuses are
not blown,
7 Fuses Check for blown (Preventive grl;;enr:ﬁ;t:dmtfyyrzzh
) fuses. maintenance) current. Therefore,
replace fuses
periodically.
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Table 4.2 Periodic Inspection ltems (Continued)

Number| Inspection Items Check Points " Criteria Corrective Action
Check for .
: i Excessive
-] Fan :ﬁ’i;f'gsrsi:"d vibratiens and Replace the fan.
curing noise.
operations.
Check on the servo .
external signal Check by forcibly |Normal operation |Replace the
g input module operating the must be observed |external switches
A336[ JX, A344SF, |external switches |for each signal. or the module
A278EX .
Check by carrying [Manual pulse Adjust the wiring,
10 ggﬁf‘l;fgutgz out manual pulse generator replace the manual
enerator generator operation must pulse generator, or
g operation. praceed normally. |replace the module
Adjust the wiring,
Check on the Check for Z:Iri:e' must be no replace the
11 |synchronization synchronization S ehronized synchranization
encoder efror o¥: eration encoder, eliminate
‘ noise.
Adjust the wiring,
Switch the servo |adjust the settings,
42 |Check on the brake [system ON and The brake must repair the
circuit OFF to forcibly operate normally.  |mechanical brake,
operate the brake. or replace the
module.
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4.3 Replacement of Batteries

The program and back-up battery service life for the power failure back-up
function, as well as the procedures for replacing batteries are the same as
those for the ASBNCPU or A3UCPU.

The Maintenance and inspection section of the ABNCPU User's Manual or
A3UCPU User’'s Manual gives details.

4.3.1 Service life of the battery

(When -an A373/A373UCPU is used)

The backup time of absolute value data and the service life of batteries which
are installed in the side of an A362ES position detection moduie or an A336EX
serve input module are shown below.

Item Contents
Battery backup time 30,000 hours
Battery life 5years
Battery voltage : +2510+525V

Preventive maintenance is as describad below.

(1) Even if the total power failure time is less than the guaranteed value in
the above table, replace the battery after 4 to 5 years.

(2) Even if the total power failure time is less than the guaranteed value in
the above table, replace the battery if a battery voltage drop error "2025"
(at power ON) or "2103" (during operations) occurs as a servo error.

{(When an A273UCPU is used)

The life of the battery used to back up absolute value data, which is connected
at the left side of the main base unit, is shown below.

ltem MR-JBAT4 |  MR-JBATS
Battery backup time 10,000 hours ~
Battery life § years
Battery voltage 36V

Preventive maintenance is as described below.

(1) Even if the total power failure time is less than the guaranteed value in
the above table, replace the battery after 4 to 5 years.

{2} Even if the total power failure time is less than the guaranteed value in
the above table, replace the battery if a battery voltage drop error "2025"
(at power ON) or "2103" (during operations) occurs as a servo error.
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4.3.2 Replacement of the battery of the position detection module/servo input moduie

' The following flowchart shows the procedure for replacing batteries instalied
on the side of a position detection module (A362ES only) or servo input
module (A336EX only).

Battery exchange.
[ y - 9 } Backup time when using a servo motor detection device super

1 capacitor

;I;umeoﬂljgﬁtg: g:r‘.::re;"sé‘:?ply Battery Model Name | Backup Time in Oours Using a Capacitor

l ER6-B5-03 20

Pull out the encoder cable,
and remove a module.

| X

Remove the 4 battery instal-
lation screws.

l N e N N N
Install the new battery in the AZB2ES/A336EX side
correct direction, and attach
the lead connectors to the :
cannectors. ‘\
(Attach the red wire to the +
(plus) side, and the black = Te T
wire to the — (minus) side.) -e e

|

Secure the battery with the 4 //'— +
battery installation screws. >
T = Connector

R

‘=7 T Battery

Install the module, and re-
connect the enceder cable.

l

Turn ON the power suppiy to
the motion controller.

Monitor
the servo error code
and check for
"2025".

Battery fault ]

( ' End |
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44 Loading and instailation

This section describes the correct methods for loading and installation in
order to ensure that the system will operate reliably and that its functions will
perform optimally.

4.41 Consideration for safety

When the power to the motion controller is turned ON or OFF, the process
output may not perform normally at times due to the difference between the
delay time and the rise time of the power supply of the motion controller and
the external power supply for processing (especially DC).

For example, if the power to the motion controller is turned ON after the
external power supply for processing has been turned ON at a DC output
module, the DC output module may temporarily give erroneous outputs when
the power to the motion controller is turned ON. To solve this problem, it is
essential to configure a circuit in which the power to the motion controller is
turned ON first.

The system may also operate erroneously if there is a fault in the external
power supply or trouble affecting the motion controller.

To (a) prevent erronecus operation of the entire system, and (b) ensure
safety, prepare circuits external to the motion controller (such as an emer-
gency stop circuit, protection circuit and interlock circuit} that prevent ma-
chine damage and/or accidents due to erroneous operation of peripheral
devices. An example system design circuit based on this concept is given on
the following page.
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|System design circuit example|

AC system AC/DC system

Power supply

Eg:l Transformer :
L % Fuse m A T ansiomer  Transformer ,r,.,.,.}r“' =
_ a

Power supply

CEU DC power supply es- 4
L» 9006 tablished signa! input Fuse Fuse
J (o) Start/stop cireu L
9028 (Can be started by ] .

=

g
=]
20
22
L =]

‘turning ON of RA1
whichisthe PC's _

Mo039 (+) ()
Pragram LRUN output, - (o) LFuse)
N XM

e f——-@ﬁ T ~ The setting for TM is
45 Stop swich S Loy s vt ko 10 e
tart T " Program lish the DG input signal.

[nput unit . Sio
Lo i | | SWitch cwitch R Voltage relay recom-
1 "—"!, i] a1 ' mended
oo . - - c ’
_ Qutput unit | é
1 \ .
_Ym % @' <———Output for waming A2 R
v C o4 (lamp or buzzer) « ||— o (M
n
| (n)<—— Tumned ONin RUN s e
— & status by MS039 —°
r__O_u_t;_n.!_t _limit =MC Output unit
ot st -
MCI= ) Ym | Pt Output for warning
Switches the power supply ik L
to output devices OFF Yn = {lamp or buz.?er)
when the system stops: I @‘ Tumed ON in RUN
[ At emergency stops ] | L . status by M9039
At stops on reaching a limit
: Output module MG TMC :
\ | |—*—/\/—‘ \ Switches the power supply
- to output devices QFF
\ gﬁiﬁtgﬁ:&maj o ———(O—e when the system stops:
" At emergency stops
v [At stops on reaching a limit

such as forward and

terlock circuits for : W @D_.
opposing operations \
MC1

reverse rotation, and

parts that could cause
machine damage or
accidents,
AC system AC/DC system
[1] Switch the power supply ON. [1] Switch the power supply ON.
[2] Set the CPU to RUN. . [2] Set the CPU to RUN.
[3] Switch the start switch ON. [3] Switch RA2 ON when establishment of the
[4] The output devices are driven in accordance DC power supply starts.
with the program when the magnetic contactor  [4] Switch the timer (TM) ON when the DC
(MC) comes ON. power supply is 100% established.

{The set value for TM must be the time it
takes for 100% establishment of the DC
power after RA2 is switched ON. Make this
set value 0.5 seconds.)

[5] Switch the start switch ON.

[6] The output devices are driven in accord-
ance with the program when the magnetic
contactor {MC) comes ON.

{If a voltage relay is used at RA2, no timer
(TM) is necessary in the program.)
4-7
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4.4.2 Cautions relating to positioning systems based on AC motor drive modules

ICautions on wiring|

{1) The following peints require particular care when wiring between AC
motor drive modules (hereafter "ADUs"} and servo motors:

(a} The wiring work must be completed before power is supplied to the
power supply module.

(b} It is essential to ensure that the phases of the ADU termlnals (U, V
W) match the phases of the servo motor terminals (U, V, W} when
wiring.

It is not possible to reverse the direction of rotation of a motor by
connecting mismatched phases.

ﬁdethod for emergéncy stop, and follow-up processing

(1) An ADU emergency stop can be executed by setting the emergency stop
circuit (EMG) to the "open" status: this stops the ADU and all the axes in
th_e MR-SB/SD or MR-J-B/MR-H-B system.

The following modules have an emergency stop circuit (EMG):

» When using A373/A373U:Power supply module
~» When using A273U:CPU module

{2) Machine motion is monitored in the emergency stop status or the servo
OFF status and the results are reflected by changing the actual current
value so that, when the servo ON status is restored, positioning can be
continued without rotation by the amount dictated by the deviation
counter.

The processing just described is called follow-up processing and it is
executed under the following conditions.

(a} When M20000 (PC READY signal) is ON.

(b) When the "servo OFF" status is established by the sequence pro-
-gram, for example due to execution of an all axis servo OFF or
individual axis servo OFF instruction.

{c) When an emergency stop is executed with the emergency stop circuit
(EMG). (However, follow-up processing is not executed in the case
of an emergency stop executed by the emergency stop circuit of an
MR-SB or MR-J-B/MR-H-B.)

The time chart for follow-up processing is presented below.

M2000 ON

(PC READY) OFF

M2042 ON

(Ali axis servo start command) OFF

(Emergency stop)

Servo error
occurrence

I {Follow-up processing)

Servo ON ogg

Foliow-up executed here

(3) After an emergency stop has occurred, eliminate its cause, then restore
the servo ON status immediately with an emergency stop cancellation
(EMG circuit ON) signal.
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POINT|

If an emergency stop state is cancelled within the parameter-set
rapid stop deceleration time, an error will occur and the servo OFF
status will be established.

[Sequence program for electromagnetic brake operation

To switch off the output for an electromagnetic brake, switch ON the servo
error detection signal (Xn8) or sw:tch OFF the servo READY signal (XnF) in
the sequence program.

Also, proagram so that the output for the electromagnetic brake is switched
ON 200 msec after normal detection (Xn8 : OFF, XnF : ON) at the servo side.

Xn8 .
—,H/ @ When servo error detection (Xn8)
XnF cormes ON or servo READY (XnF)
goes OFF, MO comes ON.
Xn8  XnF ~ Keo
——%——' { @—— T200 comes ON 200 msec after
Mo T200 servo error OFF or servo READY ON.
| @— When MO goes OFF and T200 comes
ON, Yn comes ON.

Xn8: Servo error detection

XnF: Servo READY

MO: Flag for servo error or servo READY OFF detect:on

T200: Timer for timing 200 msec after normal detection at the servo
side.

POINT

* T200 is a 10 msec timer which is subject to some degree of error
depending on the sequence program scan time. This error is in
the range of minus two scans to plus one scan. :

Actually release the electromagnetic brake and adjust the set
value so that no error occurs at the servo side.

Emergency stop methodsf

The emergency stop methods for the MR- SB/MR-SD and MR-J-B/MR-H-B
are:

{1} Method using the emergency stop circuit

An emergency stop for all axes of the ADU and external servo amplifier
(MR-SB/MR-SD or MR-J-B/MR-H-B) can be executed by setting the
emergency stop (EMG) circuit to the “open” status. After an emergency
stop has occurred, eliminate its cause, then restore the servo ON status
immediately with an emergency stop cancellation (EMG circuit ON) sig-
nal. (When an emergency stop occurs the servo error signal Xn8 does
not come ON.}



4. MAINTENANCE AND INSPECTION
———————ssssssseeessnesssssss 10 EON Contoro"er

(2) Method using emergency stop wiring to the MR-SB or MR-H-B {not
possibie for MR-SD or MR-J-B)

An MR-SB or MR-H-B can be placed in the emergency stop state by
opening its emergency stop contact, but the motion controller interprets
this as a servo error. Accordingly, in order to cancel the emergency stop
state, the emergency stop contact of the MR-SB or MR-H-B must be
closed and the error reset signal (Yn8) must be switched ON.

POINT|

The MR-SB/SD serve amplifier displays E7 (emergency stop) until
the servo ON state is established by the all axis servo start com-
mand (M2042).
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MELSEC-A
45 Witing '

This section gives the wiring instructions for the system.r
4.51 Wiring instructions

Instructions for wiring the power cable and I/O cables.

(1) Wiring of the power supply
{a} When voltage fluctuations are larger than the specified value, con-
nect a constant-voltage transformer.
T ﬁﬁ;ﬂ t Motion
—— tansformer  ——— controller
(b} Use a power supply which generates minimal noise between wires
and between the PC and ground. If excessive noise is generated,
connect an insulating transformer.
! Motion || 1o
gl’? controfler g g equipment
Insulating transformer Insulating transformer
(c) When a power transformer or insulating transformer with a secon-
dary voltage of 200 VA is employed, use one with a capacity greater
than those indicated in the following table. '
Power Power p
supply | Transformer | gupply | Trgneformer
Module Module
A3B5P-30 JOKVA x n ABSP f10VA X n “n* stands for the
- number of power
A230P 10KVA x n ABBP 85VA X n supply modules.
A61P 110VA X n As8P 95VA xn
AB2P 110VA X n A171SCPU 105VA X n
(d) When wiring, separate the motion controller power supply from the
I/0 and power equipment as shown below.
gasgl;mwe " Moin °°m:°"°f' Main power  Motion controller
power supply supply power sUpply
200 D Motion —0 N Motion
VACT ® © ? controller VAC O Yeontroller
1O power ‘ VO power
supgly , spply T
He=—0 O—— /0 equipment — _
| %Hg IO equip-
ment
h— — Maip circuit
: : Main cireuit equipment
power supply

As a safety precaution, when carrying out the wiring work for equipment where [/O modules are
removed and instailed while the power is ON, provide a separate switch for. each unit and
equipment.

4-11
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(e} Note onusingthe 24 VDC output of the A385P-30, A62P, A65P, and
AB6P power supply module.

To protect the power supply modules, do not supply one I/0 module
with 24 VDC from several power supply modules connected in
paraliel.

If the 24 VDC output capacity is insufficient for one power supply
moedule, supply 24 VDC from the external 24 VDC power supply as
shown below:

= =
g g
%V | 2o
%S
aE (=3
= £
* 3 2
3o £
g3 a8
= gE -8
2
24VDC g% ‘ ,
I £E 24 VDC external o—— 17—
powersupply o |

(f) Twist the 100 VAC, 200 VAC, and 24 VDC cables as closely as
possible. Connect modules with the shortest possible wire lengths.

(g9) To minirmize voltage drop, use the thickest wires possible for the
100VAC, 200 VAC, and 24 VDC cables.

{h} Do not bundie the 200 VAGC and 24 VDC cables with main-circuit
wires (high-voltage, large-current} or the 1/O signal wires, or lay
these cables and wires close to each other when wiring. If possible,
provide a distance of more than 200 mm (7.88 in.} between the
cables and wires. ' ‘

(i} As a lightning-protection measure, connect a surge absorber as
shown below,

el Mation con-
AC % troller output
o o equipment

— E2

B +—— Surge absorber for lightning

[POINTS

(1) Ground the surge absorber (E1) and the PC (E2) separately from each
other. . )

(2) When selecting a surge absorber for lightening, make sure its maxi-
mum permitted circuit voltage is not exceeded even at the maximum
voltage rise of the power supply.
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(2) Wiring of 1/0 equipment

(a) The applicable size of wire for connection to the terminal block
connector is 0.75(18) to 2 mm?. However, it is recommended to use
wires of 0.75 mm* for.convenience.

(b) Separate the input and output lines.

(c) I/O signal wires must be at least 200 mm (7.88 in.) away from
high-voltage and large-current main circuit wires.

(d) If the I/O signal wires cannot be separated from the main circuit
wires and power wires, ground at the 1/0 equiipment side with
batch-shielded cables. Under some conditions, it may be preferable
to ground at the other side.

/0 equipment Shielded cable
. 2,
it X A
ut i |
Outp - Shielded sheath
oC -

(e) If wiring has been done with piping, ground the piping.

{f) Separate the 24 VDC 1/0 cables from the 100 VAC and 200 VAC
cables.

{g) If wiring over 200 m (0.12 mile) or longer distances, problems can’
be caused by leakage currents due to line capacity.

(3) Grounding

{a) Grounding must be done in conformance with (b) to (d) below

{b) Ground the motion controlier as independently as possible. Class
3 grounding should be used (grounding resistance 100 Q or less).

{c¢)} i independent grounding is impossible, use the joint grounding
method as shown in the figure below .(2).

Motion Another. Motion Another
controller equipment " controller equipment
P 7 o
l Class 3 groundingl Class 3 grounding
{1) Independent grounding...Best {2) Joint grounding.....Good (8) Joint grounding.....Not allowed

(d) Usé a wire with a cross-sectional area of at least 2 mm? for ground-
ing. Make the grounding point as ¢lose to the motion controller as
possible so that the grounding wire is not too long.
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4.5.2 Wiring to unit terminals

(1) When using an A373(U)

An example showing how the power supply and grounding wires can be
connected to the main base unit and extension base unit is given below.

[The jumpers for shorting] g To another A3[ ][ ]JAM

terminals P-P and N-N
must be connected. Main base unit (A3[ ][ ]B) N ,
385-30 A360DY [[AZEIIAM Y] As7scPU |1
(9 P oLI R
o0 ow
—n) N QNG
2p —op
3-phase, 200 V, 50/60 Hz 8o —ON
4 O R
— 0T
/ 5 ) g5
NFB 4 )
When selecting the NFB, con- v
sider the connected servo mo- AN
tor, ete, - )} }
: 149 1
' } Fuse
r=}-~4=q Extension cable :
1 rQ==0q /
PAS = >
i1 tp-=0= )
e -
1 124VDC Extension base unit (A655, AGEB) y
] t
t
1 F
F AB1P 11C

Gennected to the
24 VDC terminats
of an O module
that requires 24
VDG for internal
clreuits.

ololefolo]

) ol 11
Grounding wires ; — [ 200 VAC

FG

o

Ji

[l

)
S

= Ground Connect the jumper at the 200 VAC side.

POINTSI

(1) The cross sectional area of the 200 VAC power supply wire o the
main base unit must be as large as possible.

(2} The cross sectional area of the extension base and 24 VDC power
supply wires must be no greater than 2 mm? and they must be
twisted, starting from the point where they are connected to the ter-
minals, In addition, the solderless terminals must be the type pro-
vided with insulating sleeves to prevent short circuiting if screws
come loose.

(3) Be sure to ground the LG terminal and FG terminal of the main
base unit and extension base unit. Note that the potential at the
LG terminal is half the input voltage and you may sustain an electri-
cal shock if you touch the terminal area.

{4) Use a grounding wire with a thickness of at least 2 mm?.

(5) Supply the same power supply to power supply modules of the
main base unit (A3[ ][ ]B) and extension base unit (A65B, A68B},

and the A68P power supply module.
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The wiring for the A385P-30 control terminal block is shown below.

EMG£

*1 Emergency stop |
flo

S —— N
DC24V ® ! }To 24 VDC equipment (rated at 2A) [ )
BRAKE | | 3
COM ® | : ) L Servo mator
COM ® | : | j_l_ “ — T~ pelectromagnetic
brake
~oPRTHM (s J o aynamio brake unt | Lo worhermal || 3
bB oUT |(X)—————J 1 dynamic brake uni _? ( protection
® circuit ..

|
| .
I /' *1: Use a contact that can switch a
24 VDG, 16 mA supply ON and OFF.
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(2) When using an A273U

An example showing how the power supply and grounding wires can be
connected to the main base unit and extension base unit is given below.

/7—Twlsted pair cable
ﬂ‘—““l o —
AB1P A273UCPU A278LX [A221AM-20 A221AM-20 A240DY | A230P
| v Tp
l—o V | P
—F "LZ T Pl —ewd LN
o] N N ol oN
0o | U ] ol oV Jz B
G| |V oV oW
oom | [[pew?] ewd °Uq -fc
o 3 —oR
3-ph olUq| —elq
zcmer,zoa\rsEl i 1 o00vac! ‘ eV 23 [V 2 o W e
g ' SDBOUT| uWJ -oWJ u 'k odl
o~ 200VAG v
) ~oDBCO! E 1 PEMG1
T W Pea=,
. e || IrE N G
[ SHORT L obgea on Fa
tozoo VAG | | —oeMac ||| d-os¥oc N
b-n2i 6D :
s == |
STOP - - 5 V_y__‘
[} 1 1
s || AL AL
| i
] 3

24VDC.
power +24 ¥
supply 46

A273UCRU PG . ]
output

| s |
' Ym'2 '

- I—-——#——— Serve ON output
| ;.._4___ Servo normal outptit {ON when servo narmal, OFF

| oh alarm occurrence)
'

B POINTS]

(1) *1: It is also possible to use a 100 VAC supply as the power supply
to the A81P. In this case the jumper must be connected at the
terminals marked "SHORT AC100V™.

(2) *2: Sequence program

M8036 MS074 .
| Oa

{3) *3: lt is also possible to use a full-wave rectified power supply for
the electromagnetic brakes.

I

{4) *4: Necessary when emergency stop is executed mdependently for
each axis.
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Regenerative resistor

I

To connector for the
’%' A273UCPU motion network -

[ WARB -
s v v |
—IT L s ! Ral
R E!adr
51 |mau9
be [4vao rake =
coM
MRB || o 4
EM1 |— ;ﬁ.—|
EM2

1
'
1 Terminal resistor
1
r

MR-H-B T
A u v
S v w I
T : ! Ha3
j 3 —
B Eloctro-g
S1 mag- &
0B {~24vDC il
COM| T
MRE .
ﬁ?‘ Eme
o E———
EMz|
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5. REGISTERING THE GSV[ ][ IPE IN AN IBM PC

This section gives the procedure for registering the GSV[ |[ |PE 'in an IBM PC
assuming the following system is used.

/ IBM PC
Drive C. » Use IBM DOS (PC-DOS} version 5.0 for

(hard disk}—___ == | Drive A the operating system
[c-=3 [ Drive B :
DOS command wait state screen [1] Use the IBM DOS (PC-DOS) to start up the IBM
PC (putting it in the ON state).
G [2] Insertthe GSV[ ][ IPE-1 disc in drive A of IBM PC.
CuLor
[A] [.:] [1] [N] [S] [T] [H] [D] [Enter] El After "C>" is displayed, input "A:INSTHD", and

then press the [Enter] key.

Insert System Disk 1 {SW1SRX-GSV13PE-1) in
Drive A: Strike a key when ready..._

Setect to 0: IBM PC 1: MITSUBISHI A7PHP

__________________ Confirm the registration ready confirmation mes-
sage, and then press the [Enter] key.
[Enter]

Insert System Disk 1 (SW1SRX-GSV13PE-1} in
- | Drive A: and press ENTER (suspend = ESC)

when ready..._
[0} [Enter] E Select 0 from the selection screen of the com-
puter to be used, and then press the [Enter] key.
(Do not select 1. If 1 is selected, registration will
not executed normally.) Registration is executed.
INSTALL COMPLETED OK : When the registration of the GSV[ ][ ]JPE-1 disc
C>_ has been completed, the "Insert System Disk

_________________ [T(SW1SRX-GSV13PE-[]) in Drive A:. and press
' ENTER (suspend = ESC) when ready..._" mes-

sage will be displayed. -

Take out GSV[ ][ ]JPE-1 from drive A and insert

GSV[ ][ ]JPE-2 and press the [Enter] key.

Then, the registration of the GSV[ ][ IPE-2 is

executed.

Register GSV[ ][ JPE-3 to -10 in the same way.

When all registration has been completed, the

message on the screen to the left is displayed.

End « |........... After registration has been completed, reset the iBM PC.
Section 7.1 gives details about how to start-up.
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POINTI

{1) Even when the GSV[ ][ |JPE is registered in the hard disk of the IBM
PC, the contents of CONFIG.SYS and AUTOEXEC.BAT before
registering are not changed.

(a) Se!tmg of CONFIG.SYS

It is necessary to set the driver {see Section 1.6. 3) which is
necessary to operate the GSV[ ][ ]PE.

{b) Setting of AUTOEXEC.BAT
Set PATH at AUTOEXEC.BAT on a route to use the GSV[ ][ IPE.

PATH setiing example
PATH = C: \GPP\SYSGSV13;
“t—Drive in which the GSV[ ][ JPE is reglstered
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6. GSV[][IPE COMMON ITEMS
This section explains common items when operating the GSV[ ][ ]PE.
6.1 Common RRems of File Management

This section explains the common items and precautions to take when per-
forming file management using the GSV[ ][ JPE.

6.1.1 Drive name

The drive name indicates where data will be registered.
The IBM PC has 3 drives: the A drive, C drive, and D drive.
A drive: :Designate this drive when registering data in a floppy disk or when
reading data from the floppy disk.
C drive: Designate this drive when registering data in the hard disk in which
the GSV[ ][ JPE is registered, or when reading data from the hard disk.
The user can set the hard disk capacity optionally. (10 Mbytes are
necessary for registration of the GSV[ ][ ]PE; this area is different
from the D drive.)
D drive: Designate this drive when registering data in a hard disk in which the
GSV][ ][ |PE is not registered, or when reading data from the hard disk.,
The user can set the hard disk capacity optionally. (This area is
different from the C drive.}
* Some models have a B drive. The B drive can be used the same
as the A drive.
The GSV[ ][ ]PE has an hierarchical directory as shown below

\SYSGSV[ [ ]
\Sub-system. name 1
\——\GPP \System name 1—E\Sub-system name 2
\Sub-system name 3

\Sub-system name 1

\System name 2_E\Sub—system name 2

6.1.2 System names

System names comprise a group of several related sub-system names in
which data created by the user can be stored.

A system name (8 characters max.}) can be input by using alphanumenc
characters and "-" (a hyphen) However, the first character must be a letter of
the alphabet.

6.1.3 Sub-system names

Sub-system names are directory names in which both data created by the user
and individual data items can be stored.

A system name (8 characters max.) can be input by using an alphanumeric
characters and "-" (a hyphen). However, the first character must be a letter of
the alphabet. '
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POINT [

Headline statements and title statements

» A headline statement is the system name and the comment for a
sub-system name. The general description and the date a stored
program was created serve as name confirmation during retrieval.

A headline statement (32 characters max.) can be input by using
alphanumeric characters and special symbols.

» A title statement is a comment to create compatibility with the file
comment of an ABGPP. This is a comment to be added to a file after
converting the program created by the GPP function to be used for
an A6GPP. This is displayed in the comment area when a directory
is displayed on an ABGPP. :

A title statement (20 characters max.} can be input by using
alphanumeric characters and special symbols.




6. GSV[ i[ ]PE COMMON ITEMS
_ M_otion Contoroller

6.2 File Configuration

(1} File configuration of the GSV[ ][ ]PE

Y AGPP — \USR \System name 1 —3\Sub-system name 1 — 71— PARAM.BIN

T MSEQUENC.BIN
F—SSEQUENC.BIN
-—MMICRO.BIN
—SM]CIR.O.BIN

GEV13P.BAT ; .
L

—\Sub-system name 2 ARAM.BIN
SEQUENC.BIN

E 1 ]
, 1 !

i I i
| I

|

—

\System name 2

t
““\Sub-system name 3

—\System name 3
[——\LIB

—\TMP

—SYSGSsV13

(2) File name
The following files are created under the sub-system names of the GSV
[ 1l IPE in accordance with the sefting contents of the data.

(File names) N
1. Parameter ' PARAM.BIN
2. Main sequence (includes T/C set values}) MSEQUENC.BIN
3. Sub-sequence (includes T/C set values) SSEQUENC.BIN
4. 8FC block title _ SFCBTTL.BIN
5. SFC step comment ' aFSrr‘)-?cI:gSS)
6. Step trace STPTRACE.BIN Fixed flle name
7. Main microcomputer MMICRO.BIN
8. Substitute microcomputer SMICRO.BIN
9. Main statement MSTATEM.BIN
10, Sub-statement SSTATEM.BIN
11. Main note MNOTE.BIN
12.Sub-note . SNOTE.BIN v
13.Sampling trace _[Data name].STR ) Fixed identifier
14.Status latch [Data name].SLT | File names (8
15. Device memory [Data name].DEV Z gl;a;:: ters max.) can
16. System information : GPPA.CNF
(PC type, headline statement, and printer
information)
17.PC type (A273U) GSV.CNF
18. Print header PHEADER.BIN
19. Extension comment NEWCOM.BIN
20.8ervo data ‘ SVDATA.BIN Fixed file name
21.Servo data (default data for MR-J-B) SVDATA3.BIN ’
22.8ervo program SVPROG.BIN
23.Trace graph data SVTRCEO01.BIN
to

: SVRECEOS8.BIN

24,Back up data SVBACK13.BIN 4
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6.3 Common Display Area

This section explains the iayout and contents which are displayed on the
screen commonly by the GSV][ ][ |PE.

(1) When a mode other than the system setting mode is selected The
following explains the common display areas in modes other than the -
system setting mode.

Numbers " - Names Contents
1) Mode/function display area Displays the current mode and function.
Displays the PC type, channel number, PC number, monitoring

PG type/PC number/monitoring destination

2) dispiav area destination (PC, DM (device memory}, SL (status latch)} which
play were set by the initial setting, and network number.
3) Number of used memory and number of Displays-the number of used steps and remaining number
used steps/remaining numbers display area  |when the programming mode is selected.
4) Drive name: sub-system name display area Displays the drive name and system name set by the initial

setting.

Displays whether the currently executed program is a main
program or sub-program.

F11: MENU {The menu selection window is dispiayed by
pressing the [F11] key.)

7) F12 function dispiay area FF1122]I-'I(EI§F)’ {The help window is displayed by pressing the

B} Main {sub} display area

6) F11 function display area

Displays the GPP function {ladder mode and list mode) and

8) Keyed-in data display area the SFC function keyed-in data.

9) Guidance/error message display area Displays a guidance/error message.
10) Function key display area Displays the functions of the [F1] to [F10] keys.
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System setting mode

{When using A373UCPU)

[ELEEELL
] L1 L1l

oo

ANe | Aare | RJET | SINCEY
. L3 £

e

R LT E A

bele

- -

.

=
£

lin-sci3  1N-5c13  lR-sCIZ  1iN-SC19
SYSTEM SETTING
Number Name Contents _
1) Menu bar display area Eristﬂlaa)[’ésac ]mkeer;u bar by pressing the right button of the mouse
- Whole window
2y [System setting area A unit is aliocated.
3) Base unit dis play area El:?:)lays a selected base unit and the status of the installed
When A373/A373UCPU is selected:
Displays the status of the utilized servo amplifier
4) Servo amplifier dispiay area When Ag;;ﬁg;b is selected:
Displays the status of the utilized servo amplifier
{d1 to d8)
5) Dialog/alert display area Displays dialog/alert,
6) System message display line Displays the current edit made, ete,
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6.4 Window/Guidance Explanation

When operating the GSV[ ][ ]PE, the foliowing 6 kinds of windows/guidances
can be displayed:

» Menu selection window ..o vereeee e 96 Section 6.4.1
» Mode and function selection window ....................See Section 6.4.2
» Sub-function selection window ... See Section 6.4.3
» Execution/setting window .........ccoccvvevrernvvrveceenes See Section 6.4.4
» Confirmation dialog ... See Section 6.4.5
= Alternative dialog ..coooeveeieieee e See Section 6.4.6

Ali functions can be selected by using one of the following 3 methods:

1} Selection using a numeric key ........ When selecting a function from a menu
or when selecting data from selectable
items; press and select the numeric
key of item to be selected.

2) Selection using arrow keys ............ When selecting a function from a menu
or when selecting data from selectable
items, use the arrow keys to move the
cursor to an item to be selected, and

: then press the [Enter] key.

3) Selection using mouse .................. When selecting a function from a menu
bar, select an item by right-dragging
and right-releasing the mouse.
When selecting data from selectable
items, select an item selected by the
left-clicking the mouse.

However, when using the GSV[ ][ JPE, a function can be selected with the
mouse only in the system setting mode.
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Menu selection window
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The menu selection window is used to select the GPP function operating
items. The menu selection window can be displayed by pressing the [F11] key
when operating any function except the initial setting mode and the system
setting mode of the GSV[ ][ ]PE. .

When operating in the initial setting mode and the system setting mode, the
menu selection window can be displayed by exiting the mode.

it mﬁ? s,
ERECRAMMINGES

: PAHAMETEH

: ON-LINE

: DOCUMENTATION

;. PRINTER

: FILE MAINTENANCE

: OPTION

: INITIAL SETTING

QUIT J

Window title

Explanation of each menu

—

ﬁwmwmmhmm.

[Key operation explanation]

Numerical Next
character window

Select the menu.

6.4.2 Mode and function selection window

The mode and function selection window is displayed in every item set in a
higher window such as the menu selection window. This window is used to set

~ a lower selection item.

Window title
{Menu and mode explanation)

TiSoTEMeR
2: SERVO DATA
: SEAVO PROGRAM
: SERVO PRINTER
: SERVO FILE

3
4
5
6: ON-LINE
7
B
o

7~ Explanation of each mode
and function

“8: INITIAL SETTING

t INSTALL
. BACKUP
: A373 — A373U CNV

[Key operation explanahon]

‘| Higher Numerical Next
window character window

/ Enter

Select the mode and function.

» Press the [Esc] key to return 1o a higher window.

6-7
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6.4.3 Sub-function selection window

When the mode function is selected and when there is a selected item, the
sub-function selection window is displayed.

Window title Selectable items

Key explanation

XX XX Numerical
window character

* Press the [Esc] key to return to a higher window.

6.4.4 Execution/setting window

The execution/setting window is used to execute numerical value inputs, the
designation of selectable items, and altemative selections.

Window title Execution and setting contents

Key explanation

[Key operation explanation]
Dat.
[ i 1 2a, —{end]
» To return to a higher window, press the [Esc] key. ‘
+ When there are several execution and setting windows, press the [Page Up]

key to display the previous page. Press the [Page Down] key to display the
next page.
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6.4.5 Confirmation dialog

Confirmation dialog is used for the following operations:

» Digplay of the error message when an error which disables continuation
occurs

» Display of the message that confirms processing has been executed

When an error message is displayed, check the error description, and take
corrective action.

When a confirmation message is displayed, confirm that processing has been
executed.

[Confirmation dialog]

AXIS NOC. OVERLAP.
{AXIS ALLOCATION d1, d2}

Error message/confirmation message

CONEIRM Confirmation button

[Key/mouse operation explanation]
» Confirmation of an error message

dialog left-clicking the mouse.

Press the | ENTER | key.
Press the I%' key.

[Goniirmation’ Confirm the message by:l
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Alternative dialog is used to select YES/NO for a question, message, and

setting contents.

There are 2 kinds of dialog boxes. The selectable questions/messages/seiting
contents and YES/NO and OK/CANCEL are displayed on each dialog box.
Select "YES/OK" or "NO/CANCEL" by using the mouse or an arrow key for the

question/message/setting contents.

[YES/NO selection dialog]

SYSTEM INITIALIZATION
INITIALIZE SYSTEM CONDITION? «—

YES

[Key/mouse operation explanation]
YES/NO selec- :
[ tion dialog / E

Select "YES™ or "NO" by
left-clicking the mouse.

[OK/CANCEL selection dialog]
AXIS NO. SET: OP1-d1 .

*0: NOUSE 3:3AXIS 6:6 AXIS
1:1AXIS  4:4AXIS 7:7AXIS
2:2AXS S5:5AXIS  8:8 AXIS

- |

_I__l

[Key/mouse operation explanation]

OK/CANCEL Select "OK" or "CANCEL by
selection dialoeg left-clicking the mouse.

Press the |[ENTER| key.
Press the EI key.

Question/message

I— YES and NO button

Setting contents '

QK and CANGCEL button



6. GSV][ ][ JPE COMMON ITEMS

e [ITO IO COntoroller
6.5 Basic Mouse Operat.ions

This section expiains how to operate the mouse used with the GSV[ ][ ]JPE and
_its functions, '
(1) Appearance of the mouse and the mouse cursor

[Appearance of the mouse]

Left Right
button button The mouse has a left button and a right button as

shown on the left.

[Mouse cursor]

1n-5C1L3 Hn-sCi13 HR-5C12 HR-SCI13

SYSTEH SETTING

The mouse cursor is used to select and set functions and items.
The mouse cursor is displayed in the system setting mode.

{2) Operation of the mouse and its functions

{a) Pressing the buttons {ON)
Pressing the right button is called right-pressing.
« When a system is in the input wait state, the menu bar is
displayed by right-pressing.

6-11
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(b)

(c)

(d)

(e)

Motion Contoroller

Button reiease (OFF)

This is the operation of lifting a fingertip from a pressed left/right

button. The operation of lifting a fingertip from the left-clicking state

is called the left release, and the operation of lifting a fingertip from

the right-clicking state is called the right release.

» A selected item can be moved to a different position by using a

- drag and left release operation. '

» A selected menu item determined by selecting by the right

. release at the position of an item selected by dragging (See this
section (e)} across the displayed pull down menu.

Clicking
N

This is the operation of immediately pressing and releasing a left

button. Operaticon of the left button is called left-clicking.

» A function is selected and executed by left-clicking after moving
the mouse cursor to the item to be selected.

Double-clicking

V¥

This is the operation of quickly left-clicking twice. Operation of the
left button is called left double-clicking.
s Each dialog can be displayed by left double-clicking after
moving the mouse cursor to the area which the unit in which unit
data setting is done.

Drag

:

This is the operation to move the mouse to the destination position

in the left/right press state. Operation of the left button is called the

left drag, and operation of the right button is called the right drag.

+ To move a selected item, left drag it and left release at the
target position.

» An item can be selected from a menu bar which is displayed by
the right press by a right drag and right release at the selected
item position.

6-12
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6.6 Keyboard Explanation

This section explains the [BM standard keyboard to be used for the

GSV[ Il ]PE and the use of various keys.

=1 1 -
Rae il #" AHECR R E:] B | #10){] m1]j pz Print "‘“"r-
| | lmx C .J 3
= Ak
~ o [Fg (IT$ HIx 1= & 140 1l - |[+ : '
: 2 I3 N4 Ills llie lilx lls |ils )o S [ RS N S e T | i R
wr (e ll[v Iz r |l[v v ]z {[fo |ife | B lie | llt [P *
capsTockl|| |[t3 [liv ({7 I{le Y= I}l Wlx Wz 15 ({7 1| « Boter e
- — A=
. < > ? 1|
£ s |1z [z file |liv |fis |[In | o st f £
Clrd At alt o = I | 3 b
| Sw—

6.6.1 Common keys
The following chart explains the common keys used for the GSV] ][ JPE.
(1) Key use ' '
Key Names Use
Esc Closes a window, and interrupts execution.
Tab Displays the HELP menu. .
Ctrl This key is used together with an alphanumeric character key. (See item (2))
Keys Shift This Key is used together with a function key.
conforming to - [Caps Lock Switches letters from upper case to lower case and vice versa.
JIs Alt This key is used together with the [F11] key. (See item (2)}
Deletes the character just left of the cursor.
Back Space - Executes an emergenéy stop of all axes in the test mode.
Enter Determines inputs and selections.
Pag e Up Displays the previous page (lqddgr, list, HELP, SFC diagram, etc).
Switches axes (for servo monitoring, servo test, etc). (-1}
Page Down Displays the next page (ladder, list, HELP, SFC diagram, etc).
Switches axis numbers (servo monitoring, servo test, etc). (+1)
Insert Inserts a space where the cursor is.
Special keys Delete Deletes the character where the cursor is.
Home Moves the cursor to the home position.-
End Ends the setting, and closes a window.
Arrow Keys Moves the character cursor,
Print Screen Copies a screen. :
Num Leck The Ten-key part is used only for numeric keys.
Function keys F11 Displays the menu selection window.
F12 Displays the help window.
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(2) _C'ontrol key a

nd alternate key specifications

Keys Pushed

Operation

Ctl + E

Moves the cursor up. (Same function as the [ T ] key)

+ X

Moves the cursor down. (Same funetion as the [ | ] key)

+D

Moves the cursor to the right. {Same function as the [ - ] key)

+8S

Moves the cursor to the left. {(Same function as the { « ] key)

+F

Moves the cursor 1 word to the right.
Moves the cursor to the right end in the case of a ladder.

+A

Moves the cursor 1 word to the left.
Moves the cursor to the left end in the case of a ladder.

+R

Displays the previous page. {Same function as the [Page Up] key}

+C

Displays the next page. (Same function as the [Page Down] key)

+ G

Deletes the character where the cursor is.
(Same function as the [Delete] key)

+Y

Deletes 1 line of keyed-in data.

+H

Deletes the character just left of the cursor.

+ F1

Saves positioning data and servo program files,

+ F11

Switches between the servo programming mode and the circulit editing
mode. : :
Switches between the servo pregramming mode and the SFC program
editing mode.

Switches from the circuit monitoring mode to the servo programming
mode.

Switches from the SFC monitoring mode to the servo programming
mode.

Switches from the servo monitering mode to the PC test.

Switches from the serve PC mode to the PC test.

Switches between the servo test and the PC test.

Alt + F11.

Switches between the servo monitering mode and the circuit
monitoring mode.

Switches between the servo PC mode and the circuit monitoring mode.
Switches between the servo monitoring mode and the SFC monitoring
mode.

Switches between the serve PC mode and the SFC monitoring mode.
Switches from the servo test to the circuit monitoring mode.

POINTS |

(1) Key operati

Set data is
"YES".

File writing
dialog box i

ons in this manual are as follows:

* Procedures

................... Press the [B] key while pressing the [A] key.
................... Press the [B] key after pressing the [A] key.

wrernerneneees ... Press the [B] key while pressing the [A] key.
................... Press the [B] key after pressing the [A] key.

{2) 1f the [Ctrl] + [F1] keys are pressed, the "WRITE TO FILE? YES/NO"
dialog box appears.

written to the current system name file by selecting

is stopped by selecting "NO", and the YES/NO selection
s closed.
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6.7 HELP Functions

The HELP functions explain functions and operations, how to process errors,

ete.

The GSV[ ][ ]PE has the following 3 kinds of HELP functions:
« Guidance
= Troubleshooting
* Menus

The HELP functions for all functions are given in the following table:

HELP Function
- Functions
_ HELP for
_ Guidance HELP Troubleshooting HELP Menu

System setting o - -
Servo data setting o] o o
Servo programming o] O O
Servo printer o) o o]
Servo file O o o
Online O o O
Instatlation O O o]
Back up o o] (o]
A373 — A373U

convert o 0 o

(1) Guidance HELP window
The guidance HELP window explains the operating procedures and the
methods of operation.
To display the guidance HELP window, press the [F12] key. after confirm-
ing that "F12:HELP" is displayed on the upper right hand side of the
screen. {This section (4) gives details about the guidance HELP window
in the system setting mode.)
An example of a guidance HELP window is shown below.

NIMEILY 120U
LA R

150 ¢ ~neno 1 R = 9-"4\'-.(‘.(" 'Hl{g

AGVITTH]

slhvm (b Baat 1S read Loy dealgrat ing o Stor maber, program 1L o)
29 lives 91 repf with Ue Ayl patsd stoe AL He geeder,

Tresaiey tle (Inler ] bey dierlies e rext 70 lines of (e rregem
T, :

Tl prngre i1 43 dirkeed in e 4t mremr Wdvm tle T )y
read by deyiprating tle tesicn malart o lnatnction 1 device
e’y Pressing tle Ther ] ey disnlags 28 ey af e peagrmn
st 1t conlains 1 Pt “deviee nrdee” or *lratouction 8
deher meber”,
flrer 11 progeen BEaL by oo dimslapsd, (e TR INGT FROMD"
we3zags b3 dianlarsd In ile wsraue wes.

all “A" 18 rrened, Al satruction uileg & digit 19 searthed,

CFEITHICUR QRO TR LI R EAT T B e VBRI 6ER

[Key operations explanation] _

Page switching: - Press the [Page Up] key to display the
previous page.
Press the [Page Down] key to display the
next page.

Display of the HELP menu: Press the [Tab] key to display the HELP
menu.

End of the guidance HELP Press the [Esc] key to exit guidance

display: HELP.
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(2) HELP window for troubleshooting
The HELP window for troubleshooting explains the causes of and correc-
tive actions for an error message displayed while operating a function.
Press the [Shift] + [F12] keys to display the troubleshooting HELP window
when an error message is displayed. An example of a troubleshooting
HELP window is shown below.

i ml\-mm uqmr{'u i R

m-m

SIS

fu el lect bve key was reessal, ’ Froas m elfective bry.

S PSR e TR Y DR TRV ER I F PSR DRIEE T BRI

[Key operations explanatlon]
Page switching: . Press the [Page Up] key to display the

previous page: Press the [Page Down]
. : key to display the next page,
- End of the troubleshooting Press the [Esc] key to exit
HELP display: troubleshooting HELP.

(3) HELP menu
The HELP menu window is the table of contents of guidance HELP. Press
the [Tab] key to display the HELP menu window when the guidance HELP
window is displayed. The HELP menu window example is shown below.

'[Sl £EER] ) = B

IIUP PEPUS i DA
EEENTYIN: )
3.2.5 AxILIef padi

N} MBam st

128 G

LR WO RALIE CRTACIS PNDRGIeT
{43 DVCH [EVICE COAFIGIoT |

159 B,E SEIHIG WlIE LisE

(B BE IO WRIIE

73 DAL PP REERE

(B) MWIEH 1L (ELETE

9 NOTRY LFeCIIY RTINS

am pai e

(111 BYIRH {05

(12 MIDH LELLIE

110 pignar

4141 LONACE (0 LOIL LISE

s m-u:r. e Lisk

ORI

P I B3O B0 0 |
N l'h Pft&ll A P Ditiext - Efetlerd

[Key operations explanation]

Page switching: - Press the [Page Up] key to display the
previous page.’
Press the [Page Down] key to display the

next page.
Exiting the HELP menu Press the [Esc] key to exit the HELP
display: menu.

POINT l

If the [Shift] + [F12] keys are pressed when an error message is not
displayed, a beeping sound occurs, but the troubleshooting HELP
window is not displayed.
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(4) Guidance HELP window in the system setting mode
This section explains the HELP window in the system setting mode.
The HELP window in the system setting mode contains the HELP table
of contents window and the HELP window.
Select "HELP" from a menu bar by left-clicking.
« HELP table of contents window
The HELP table of contents window example is shown below

WARHMO CONTERTR

I!I.(:T MAST (MTT AND EXECUTE UMTC
B, NUVBER CF IWIT, ATIS ND.
IlD!DRJ"D III-IIBD I‘E‘I'Ilﬂll

1| BASE UMIT TETTIME

11T GETIMG

51 AXIE O SETEMG

D3 MOTON TT7E SETTME

|1y i 53t 3 TOIE

iRy RELATVE eRERE

-
[Key operétions explanation]
“Selection of a HELP Select a HELP display item by left-
display item: , clicking the mouse, or pressing the

corresponding [A] to [F] key.
The HELP window is displayed.
Exiting the HELP table of Select "CANCEL" by lefi-clicking the
contents display: mouse to exit the HELP table of contents
' display, or press the [Esc] key.

« HELP window
A HELP window example is shown below.

] j
| st T o
WARKINQUASE (hriT SETTHEY
WA RASE APAT SETTINY
ARADIE OF WA BASE UMT
AMOROPTION UTH  ORE (PT: 8
ABMOFTON TN, DArvEDAT B
AMOUOFTON LT, ORNVEVAT: B
APDITION T4, IAVE AT T}
ALUOHIN ey, GAMEteAT: %

SIS v NG .
[Key operations explanation]
Page switching: To display the previous page, select "<

(Z}" by left-clicking the mouse, or press
the [Z] key. To display the next page,
select "(X)->" by left-clicking the mouse,
or prass the [X] key.

Displaying the HELP table To display the HELP table of contents,

of contents: select "(H) HELP MAIN" by left-clicking
the mouse, or press the [H] key.

Exiting the HELP display: To exit the HELP display, select
"CANCEL" by left-clicking the mouse, or
press the [Esc] key.

617
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68 Switching between the Servo Function and the GPP/SFC Function

Inthe GSV[ ][ 1P, the on-going servo function can be switched to the GPP/SFC

function, and vice versa.

Use the following keys to make switching between the servo function and the

GPP/SFC function:

<SFC functions " <Servo functions

r e —_———— — = Programming - - ————— — — — — — — —

-

"1

<GPP functionx

[Ctrl] + [F11]] [Ctri} + [F11]

P ing SF
rogramming SFC mode Servo programing mode

SFC program editing function

4

Programing mode
Gireuit editing function

x

|
1
[
I ' {Ctri] + [F11
!
I
|
!

Programming SFC mode

Switching condition and opera-
tion output creating function

[Cri] + {F11]

[Ctrl] + [F11]

b e e

Programing mode
Cireuit function

PC mode
PC test function

b e - - N _ —
r— === = — — = 8ervo PC, Monitoting — — — =
*23
| .
*2 Alt] + [F11
| [Programming SFC mode [Alf] + [F11]]  Serve PC mode [ _] L\
| {SFC circuit monitoring function Servo monitoring mode
l [Cirl] + [F11]
L N —
———————————————— Test — — — —
:_ ' - [Al] + [F11]
| .
| Servo test mode [Ctrl] + [F11]
I
L —

*1.When the [Ctrl} + [F11] keys are pressed in the servo programmin'g mode without
displaying the SFC or circuit related mode at all, the mode switches to the circuit editing

function.

*2.When the [Alt] + [F11] keys are pressed in the servo monitoring mode or the servo PC
mode without displaying the SFC circuit monitoring or circuit monitoring mode at all, the

mode switches to the circuit monitoring function.

*3.1t is not possible to switch from the circuit monitoring function to the servo PC mode.

6-—-18
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7. STARTING UP AND ENDING THE GSV]| ][ PE
7.1 How to Stant-Up '

The section explains how to display the GPP functions initial screen after
starting up the GSV[ ][ ]PE registered in an IBM PC. '

Co_ [1] set the IBM PC status to ON (DOS command
wait state).

[G] [S]IV]II1]1[3][P] [E'nter] El Input "GSV13P" next to "C", and then press the

[Enter] key.

b, e Atatin

The GSV[ ][ IPE is now started up and the GPP

functions initial screen is displayed.

Do the initial setting.

[ The SW2IVD- GPPA Operating Manual J
gives details about initial settings.

1 e ey
™ ArIEnngiEn .
SAMTMAT Bynvs bk
ML UL
Todnal 'y
IR

1T v
S aeonn

R [4] The menu selection window is displayed.
e Select "7:0ption".

6.4 RE e
F:rinm

B, wring
T oul

| S DO ST ST PR T S RO SPes by )

[7]

L R = e T TR T T
LI

1
Ll
VATt AE .
i ar

The optional function selection window is dis-
played.

i;.’ﬁ . Select "4:Servo".
The servo function is started.

| JREE B IS DV e I N O S A

[4]

|

= Eang ey ane
g . !

JArtiom o 1y e
1 n [
Sritn MAIFG :
gwey gl Sozaty -|atiew
8 TorTIen

TRO VAR [T ol
IRY FaL TR =
LD Vi1l 005

oL A s

iz
5

SRR

TEEeTeoiza

RPN
ST T

i D ey e el Y et el ) ORI

The servo function selection window is dis-
played.
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POINT '

GSV{ ][ |PE.

The drivers shown in Section 1 .6.3 are necessary to operate the

Section 1.6.3 gives details about settlng the drivers to CONFIG.SYS
and AUTOEXEC.BAT.
After setting the drivers, start the GSV[ |[ JPE by resetting the IBM PC
or turning ON the power.

7.2 Howto End

This section explains how to end the GSV[ ][ JPE and return to the DOS

command wait state.

Either use the [Esc] key to close all data setting windows and sub-function selection windows,
or display the menu selection window by pressing the [F11] key.

e DRESTUR I et I"‘l;‘l M zanr
1 L
{itrvsrtwiarion

3 it

s rrE Tt
i .
¥ eTin, 11w
(e I

| L T S I s I P

l

[l
COSEEE TRLE LS o E IO LG DELY FELT
b
PRI bk}
l:snuem
lt‘ L .
in\l T, H
lllllﬂ.!"lf .
i
. B v s ot e D D e Y Rt
[1ori2]

Co

2]

The menu selection window is displayed.
The GSV[ ][ PE function has now been ended.
Select "QUIT" from the menu.

Then, the GPP function is ended.

The end menu window is displayed. Select the
methad for ending.
+« When "SAVE & QUIT" is selected (Press the
[1] key.) _
Writes the set servo data to a file and ends.
« When "ABORT" is selected (Press the [2]
key.)
Writes the set servo data to a file and ends.

The screen then returns to the DOS command
wait state screen.

POINT |

- Ending after file writing
When the servo function is ended without executing writing by the servo
function, select "SAVE & QUIT" in the end mode of the GPP function,
write the data currently being programmed to a file, and then end.
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8. SYSTEMSETTING

Select a base unit in accordance with the actual system configuration, allocate
each module, and set the program’s axis number, servo motor and servo
amplifier.

And then, check to make sure the system configuration which has been set is
correct. ‘

Since details about the operation of this function are not given in this
manual, if it is necessary to use this function for maintenance, consult
system supplier. Or, check how to use the HELP function (see Section
6.7) operation of the GSV[ ][ ]PE, and execute it.

8.1 General Description of Functions

The system setting mode of the GSV[ ][ IPE contains the following functions:

display of module information (on I/O modules) *1, system

System setting I—_{ System I—Function ‘that.completes relative checks after system construction,
. initialization, display of the HELP window, and system setting

T—HELP ..eeiriiriiireniiinnens Function that displays the explanations of and precautions
for each function

—Relative check .................. Function that checks the adjustment of a constructed

: system
——Module information *1........ Displays the information on the VO modules set.
—System initialization .......... Function that clears ail set system configurations and makes
: initial states
= = Function that ends the system setting mode
Module edit Function that performs different types of editing of set moduie data

Y 5 T |- Function that invalidates module data set just before-and
returns to the previous state

L o Function that copies module data

e S srtstassiinan. Function that cuts module data

T Deletion......cceeerrisvirsennns ... Function that deletes unit data (the paste function is

disabled.}
Module setting

Function that sets module data (module and servo motor/servo
amplifier to be used) in accordance with the actual system
configuration

Base unit setting................ Function that selects or changes the base unit to be used
Module allocation............... Function that sets module data

Axis number setting .......... -Function that sets the axis numbers at the AC motor drive
module ar the MR-SB/SD servo amplifier or the MR-H-B/MR-
J-B series servo amplifier *2

*1: Function that can be selected only when an A273UCPU is used.
*2: Servo amplifiers that can be selected only when an A273UCPU is used.
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.8.2 Overall Procedure

This section shows the overall procedure of the system setting mode.

1

| Base unit setting | ......................... . The default configuration of the

base unit is displayed on the
system setting screen by
selecting a base unit.

L System setting screen display |

Module setting

Module allocation and axis number setting

Moduie edit

Undo-

Copy

Cut

Paste

Deletion

System
2

HELP Jeeerrremiie +er. [f everything is normal after
Relative check completing a relative check, an
Module information *1 overcurrent protection switch is
System initialization displayed.
End

Clear the system setting screen by se-
lecting "END" in the pull down menu.

*1: Function that can be selected only when an A273UCPU is used.
*2: Only disptayed when an A373/A373UCPU is used.
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9. SETTING OF POSITIONING DATA

The servo data setting mode is used to set positioning data.

Since details about the operation of this function are not given in this
manual, if it is necessary to use this function for maintenance, consult
system supplier. Or, check how to use the HELP function (see Sectlon
6.7} operation of the GSV[ |[ ]PE, and execute it.

9.1 General Description of Functions

The servo data setting mode of GSV[ ][ ]PE contains the following functions:

Pasitioning l Axis data setting } ' — Function that sets positioning parameters
data setting :
— Fixed parameter setting ............. Function that sets the characteristic values of a machine
necessary for positioning control
—Servo paramster setling ............. Function that sets the characteristic values of a servo
necessary for servo operations during positioning control
—Zero return data setting ..-.-........ Function that sets data necessary for zero return
——JOG operation data setting ........ Function that sets data necessary for the JOG operations
—— Setting axis change ........ceevueee Funetion that changes the axis number for whlch data setting
is done

— Parameter black setting |-———————— Function that sets zero return data, JOG operations.data, and
parameter block data to be used with a servo program

—I Limit switch setting I—— Function that sets the limit switch output of the designated

axis ON/OFF
— Auxiliary II Copy of positioning data |—-——— Function that copies positioning data
function
— AXis data copy .....ceneenena. Function that copies set axis data to other axes
— Parameter block copy .......... Function that copies set parameter block data to

other parameter blocks

—| Display of positioning data listl—Function that displays the list of positioning data
F— Axis data fist .....ccceceerecnnncens Function that dispiays the list of set axis data

‘— Parameter block list ............ Function that displays the list of a set parameter
block

—| Check of positioning data—|— Function that checks positioning data

Axis data check ........cc.ccunnne Function that exscutes relative checks of set axis
data
Parameter block cheek ........ Function that executes relative checks of set

parameter block data

——_| Clear of positioning data ]—-——— Function that clears positioning data -

Axis data clear ......eeueneeenne Function that clears set axis data
Parameter block clear ......... Function that clears set parameter block data
Limit switch clear ................ Function that clears set limit switch output data

—l File write } Function that writes a set data in a user file
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9.2 Overall Procedure

This section shows the overall procedure for positioning data setting.

|

Servo data setting function selection window display

[ 1 —

Axis data setting bil:': ;: r::tt!ei; g L"_“s';ts,:mgtch Auxiliary function
Fixed parameter Axis data copy
Servo parameter Parameter block copy
- Zero return data Axis data list .
JOG operations data Parameter block list
Setting axis change Axis data clear
Parameter block clear

Limit switch clear

Axis data check
Parameter block check
File writing

After executing each function, use the [Esc] key to close the setting window.

POINTS |

{1} When selecting each function from the servo data setting function
selection window, if the system setting has not been set, the "SYS-
TEM NOT SET" error message will be displayed. Select the servo
data setting function after completing the system setting.

(2) When executing the system setting, if axis setting is attempted to
an axis which has been set to "unused axis", the "UNUSED AXIS"
error message will be displayed.
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10. CREATING AND MODIFYING SERVO PROGRAMS

The programming mode is used to set the positioning method, positioning
speed, etc. and to create servo programs.

Since details about the cperation of this function are not given in this
manual, if it is necessary to use this function for maintenance, consult
system supplier. Or, check how to use the HELP function (see Section
-6.7) operation of the GSV[ ]| JPE, and execute it. ‘

10.1 General Description of Functions

The programming mode of the GSV][ ][ ]PE contains the following functions:

Servo || Edit II Function that creates and modifies a serve program or checks a created or
programming modified program
—@—Function that reads the designated servo program
—Program number ........ Funection that reads the servo program of the designated number
—Axis number .............. Function that reads the servo program by using the designated axis
number
——Servo instruction ....... Function that reads a servo program by using the designated servo
instruction
F—indirect device ........... Funetion that reads a servo pragram by using the designated indirect
device
—Last program ...c.ceaue Function that reads the last program
Function that deletes servo programs
L— Auxiliary } Program use list ]—Functiun that displays the servo program list
function
— Number use [ist ....coveimmrernenenans Function that displays the list of
circumstances in which a program number
is used
L Program [ist ....ceeeeeremrereerirerraens Function that displays the list of
circumstances in which a program is used
L — Axis number designation ........... Function that displays the list of circum-
stances in which an axis number is used
| Servo instruction designation .... Function that displays the list of )
circumstances in which a servo instruction
‘ is used
— Indirect device designation ....... Function that displays the list of
circumstances in which an indirect device
is used

Function that condenses serve programs and deletes
programs that cannot be decoded

Copy Function that copies servo programs
Batch change Function that batch-changes axis numbers
All clear Function that clears all created servo programs that

created

Function that writes a serve program to a user file
—|_PC write setting - Function that sets direct writing of a created or modified

servo pragram to a servo system CPU

i
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10.2 Overall Procedure

This section shows the overall procedure for the serve programming mode.

*2

Servo programming screen display

Program number designation | ([F7)/[F8]} Read {{[F2})

. N l | |
|In_struction {[F1)) Auxiliary function | (JF4]) Deletion EIST:;“": [F2)

Program use list
Sort

Copy

Batch change

All clear

| File writing

PC writing setting

(fF10])

Program check |{[End])

YES
Error ?

NO

*1: Select an instruction segment and a servo instruction in the instruction -
selection window, and edit the servo program.

*2: To switch to the ladder mode of the GPP function, press the [F11] key after
pressing the [Cirl] key.
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10.3 Servo Instruction Selection Display

The position of the inversion part of an instruction segment area changes a
servo instruction area.

The servo instruction area displays in each segment are shown below.

1) Positioning 6) Velocity switching contral
1: ABS-1 9: INC-1 (Start) (Point)
2: ABS-2 A: INC-2 1: VSTART 8: VABS
3: ABS-3 B: INC-3 (End point) 9: VING
4: ABS-4 C: INC-4 2: ABS-1 (END)
3: ABS-2 A: VEND
2} Positioning circular-arc interpolation 4: ABS-3 (Repeat)
1:ABS [T &INC T 5: INC-1 B: FOR-ON
2:ABS .  9INC 6: INC-2 C: FOR-OFF
8:ABS ~7 AUING N 7: INC-3 D: FOR-TIMES
4:ABS x  B:INC . E: NEXT
5:ABS C¥ C:INC  C¥
6:ABS < D:INC (= 7) Constant velocity control
7:ABS ¢ E:INC o (Start) (Point)
1:CPSTART! E:ABS —  M:INC —
3) Fixed-rate transmission 2:CPSTARTZ F:ABS ¢ N:INC (7
1: FEED-1 3:CPSTARTS G:ABS ,—a O:INC .=
2: FEED-2 4:CPSTART4 H: ABS o1 PIING o
3: FEED-3 (End) :ABS ¢  Q:INC N
9: CPEND JJABS €V  R:IINC €V
4) Velocity control (Repeat) K:ABS <7 S:ING <A
1 VF AFORON  L:ABS ¢ T:INGC &
2: VR B: FOR-OFF |
3: VVF C: FOR-TIMES
4: VR B¢ NEXT

5) Velocity/position control

8} Position follow-up control
1: PFSTART

1: VPF
2: VPR
3: VPSTART

9} Zero retum

1: ZERO

10) Simultaneous start
1: START
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11. GPP FUNCTIONS AND SFC FUNCTIONS

The GSV[ ][ JPE has GPP functions and SFC functions. For details of the
GPP functions, refer to the SW2iVD-GPPA Type GPP Function Software
Package Operating Manual.

For details of the SFC functions, refer to the SW2IVD-SAP2 (MELSAP-II)
Type Function Software Package Operating Manual.

11.1 GPP Functions

11.1.1 Differences between the GSVI ][ ]PE GPP functions and the SW1IX-GPPAE type GPP function

software package

(1) Editing function and monitoring function

In the programming mode of the GPP function, the following servo
instruction editing and circuit monitoring can be executed:

» DSFRP instruction
.. .Instruction to request start-up of servo programs for axes No.1
to No.3.

o DSFLP instruction
. .Instruction to change the current value or velogity.

¢ SVST instruction
. .Instruction to request start-up of servo programs for axes No.1
to No.8.

These mstructlons serve as the program language for circuit and list
programs.

The following shows how to write an SVST instruction to a circuit pro-
gram.

Menu selection
-window

[Procedure for displaying the circuit program editing screen]

Programming
}—.—a‘ function selection H : H Clrouit ?5?1%{3:'2 editing :[
— window

Select program- “Select circuil
ming function. made function.

[Circuit program editing screen]

L

AL LB TIERS sk DR ol IR ER-TY Bl

A o0 ok, e fetiga - J 1

t Ny ior
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[Key operations explanation]

Writing servo - 1) Enter an SVST instruction execution command {(condition part),
instruction - and press the return key.
2) Enter the instruction part, and press the return key.
Enter the instruction part as follows:
[F8){C 3)}-[S]=V]-[S]-[T]I=[SP]l-—
[axis No. to start]»[SP]—[servo program No.]

Enter all axis numbers to start up (up to four numbers can bhe set).
The servo program number can be set by direct or indirect desig-
nation.

By ending the writing of the instruction part (pressing the return
key), the circuit as shown in the following example will be dis-
played. :

Setting example) When starting up axes No.1, No.2, and No.4 by
servo program No.10 (Designate the servo
program number directly.}

K
’—? —H4 [svsT 124 10 ]—1

Conversion 1) After writing the circuit program, be-sure to perfdrm conversion.
Press the [Shift]+[F4] keys. When the conversion is made prop-
erly, "COMPLETED, STEP NO. CHANGED." will be displayed.

[Circuit program editing screen] [Servo programming screen)
N m"m',’ﬁ,}.,‘"“ LAl B R i ’;‘l'rwrlmm.r‘:!eﬂm B D ——
e ° N cornig s

—+*
*-l-—

—pe

pS gl g =g p g ey w1

Switching to the servo 1) To refer or edif to a servo program, which starts up by a servo in-
programming function struction, during circuit program editing, the circuit program func-
tion can be switched to the servo programming function by one
key operation. (It is, however, impossible during list program edit-
- ing.}
Move the cursor to the circuit block in which the start-up instruc-
tion for the servo program fo be referred to or edited is set.

2) Holding down the [Ctrl] key, press the [F11] key.

The servo programming function is now available.

When a servo program, which starts up by a servo instruction, is
directly designated the designated servo program will appear.
When a servo praogram, which starts up by a servo instruction,is in-
directly designated, servo program No.0 will appear.

3) To switch to the circuit program editing function from the servo
programming function, press the [F11] key with the [Ctrl] key held
down.

The circuit program editing screen will reappear, on which the cir-
cuit program shown before switching to the servo programming
function will be again displayed.

11-2



11. GPP FUNCTIONS AND SFC FUNCTIONS
m Moﬁon Contoroller

(2} Printing function
The following servo instructions can be printed out in the printer mode of
the GPP function. '

« DSFRP instruction
.. .Instruction to request start-up of servo programs for axes No.1

to No.3.

+ DSFLP instruction
.. .nstruction to change the current value or velocity.

+ SVST instruction _
.. .Instruction to request start-up of servo programs for axes No.1

io No.8.
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11.2 SFC Functions

When using an A373U/A273UCPU, the system can be controlled by setting
servo program start-up conditions using an SFC program.

11.2.1 GSV[ ][ ]PE SFC functions

The list below shows the GSVI[ ][ JPE SFC functions,

Mode with Additional

Functions Description

The servo program start-up symbol [SV] can be edited.
Sequence programs using DSFRP, DSFLP, and SVST instructions can be edited.
SFC program editing

function Interlock conditions can automatically be inserted/deleted while DSFRP, DSFLP, and SVST
instructions are edited.

Switching between the SFC program editing function and the servo programming function can
be made during operation output or editing a circuit with switching conditions set.

DSFRP, DSFLP, and SVST instructions can be monitored.
The servo program in operation can be referred to while an SFC diagram is monitored.

SFC monitoring function

The servo program start-up symbol [SV] can be printed out.

SFC printing function
DSFRP, DSFLP, and SVST instructions can be printed out.
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11.2.2 SFC diagram symbols dedicated to servo programs

The following SFC diagram symbol can be used as the step symbol:
(1} Symboel dedicated to servo programs

Assignment

Classification Name Symbol Number of Symbols Eunction Key -

Application

. . Inserting a sequence

Up to 254 (i = 1 10 254)

gtea e o i |in each block, including B fsct’;::f’:v CsvaT
P .p other steps ipnst?uctions P

Step '

{2) Creating a servo program start-up sequence program on the SFC pro-
gram editing function
Create a servo program start-up sequence program on the SFC
program editing screen as follows:

[Procedure for writing a servo program start-up step]

, Programming
Menu selection SFC program SFC program
|: window ]_E_{funcﬂ:::‘ggi\e,chon]__-m_{ ediﬁng screen ]_._{ edlt]ng screen

Select program- Select SFC " Select wiite
ming function, function funection

[SFC program editing screeri}

O TBNEL JE TG O ST ISR T P S e
LA SRR TR + 1 AR NE (R e

[Display/setting contents explanation} - '
Make sure that the SFC program editing screen displays the SFC program
to which a servo program start-up step will be written. Or create a new
SFC program. ,

[Key operations explanation]

Writing a servo 1) Before writing servo program start-up steps, make sure that the
program start-up step write function is selected.
If not, press the [F1] key to switch the on-going functlon to the
write function.
2) Move the cursor to the position where a servo program start-up
step will be written.
3) Press the [F9] key.
The servo program start-up step symbol " SV" will appear (a servo
program start-up sequence program is not created), and a step
number will be displayed next to it.
Conversion 1) After writing a step, be sure to perform conversion.
When the [F4] key is pressed and conversion is made properly,
the block information setting window will be displayed.
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[Servo program selection window]

goo o pmmprs u-rr-‘ni- b g tet e DTN TE- 1) YT
puLoo A Ty g

- patt B

PR Y PR

H <0 T SN 7]

i g | ' : :

i st 1 Servo program No. setting area
[} - A M +

T I T ORF NP1 Axis No. setting area

[Display/setting contents explanation]

Servo program No. set- The servo program number, which will start up by the designated servo
ting area program start-up step, is displayed.

Axis No. setting area The axis number, which will start up by the de51gnated Servo program
start -up step, is displayed.

[Key operatlons expianation]

Creating a servo 1} When creating a servo program start-up sequence program by the
program start-up use of the servo program start-up step written, make sure that the
sequence program display function is selected.

{servo program No./axis If the write function is still displayed, press the [F2] key to switch
No. setting) it to the display function.

2) Move the cursor to the servo program start-up step symbol [SVi to
which the servo program No./axis No. to start up will be desig-
nated.

3) Press the [F8] key to display the servo program selection window.
The cursor will appear in the servo program No. setting area.

4} Enter the servo program number to start up, and press the return
key. (Number setting range: 0 to 4095, indirect servo program
number designation possible, too.)

The cursor will move to the axis No. setting area.

5) Enter the axis number to start up. (Number setting range: 1 to 8)

Setting example) To start axes No.1, No.2, No.4, and No.8, enter

as follows:
AXIS NO.
[1248 ]
Completing setting 1} To close the servo program selection window after setting the

data for the servo program No./axis No., press the [End] key.

Base on the set servo program No./axis No., a servo instruction

will automatically be created, and the SFC program editing screen

will reappear.

Creating example} When the setting for servo program No.: 1 and
for the axis No.: 1, 2, 4, 8, the following
sequence program will be created:

I : r K
of —{ svsT 1248 1

2} To check the set data, press the [F8] key.
The automatically created sequence program will be dlsplayed on

the screen.
-3) If the message "INCORRECT DATA." is displayed, the servo pro-

gram number is out of the setting range. Reset it.
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Discontinuing setting 1} To close the servo program selection window without setting the
data for servo program No./axis No., press the [Esc] key.
A servo program start-up sequence program will not be created,
and the SFC program editing screen will reappear..

Modifying a servo 1} Before modifying a created servo program stari-up sequence pro-
program start-up se- gram, make sure that the display function is selected on the SFC
quence program program editing screen.

If the write function is still displayed, press the [F2] key to switch
it to the display function.

2) Move the cursor to the servo program start-up step to be modified,
and press the [F8] key.
The sequence program editing screen will be displayed.

3) Press the [F1] key to switch to the write function, modify the axis
number or servo program to start up, and press the return key.
Enter new data as follows:

[F8] (£ 3)>[S]->[V]=[S]=[T]-[SP]—
[axis No. to start up}—>[SP]—[servo program No.]

4} Holding down the [Shift] key, press the [F4] key to perform conver-
sion.
When the conversion is properly made, "COMPLETED." will be dis-
played.

5} To end modification, press the [F4] key.
The screen will return to the SFC program editing screen.

[SFC program editing screen] _ [Servo programming screen]
Top TUNRIMERTIG NV IR ey iy - B ' W - S AT SIREET T Berrnee g iy
i . b .
E f . IR coonm Ly it L
: —fotrldFirlm] L E 1
F . L :‘IS LN ".::J, ll'l51”
. B8, , X

i . .

-
la:a=s=n?mn|n$tﬁ

m]m L L2z I—”ri 4 kAo fom ’ —;

Switching to the servo 1} To refer to or edit.a servo program which starts up by a servo in-
programming function struction, the on-going function can be switched to the servo pro-
gramming function by one key operation.
Before switching to the servo programming function, make sure
that the display function is selected.
If another function is selected, press the [F2] key to switch it to
the display function.

2) Move the cursor from the start-up instruction for the servo pro-
gram to be referred to or edited to the servo program stant-up step
symbol,

3) Holding down the [Ctrl] key, press the [Fi1] key.

The servo programming function is now available, and the servo
program designated by the servo instruction is displayed.
Refer to or edit the servo program.

4} For switching from the servo programming function to the SFC pro-
gram editing function, press the [F11] key with the [Ctrl] key held
down.

The SFC program editing screen displayed before switching to the
servo programming function will reappear. .
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11.2.3 Servo instructions when creating a switching condition or operation output program

When creating a switching condition or'operation output program, the fol-
lowing servo instructions can be edited at each SFC program step:
* DSFRP instruction
. .Instruction to request start-up of servo programs for axes No.1
to No.3.
¢ DSFLP instruction
. .Instruction to change the current value or velocity.
« SV8T instruction
. .Instruction to request start-up of servo programs for axes No.1
to No.4.

The following shows how to write an SVST instruction to a circuit program.
[Procedure for selecting a circuit program]

SFC program edit- Programming selection SFC program editing
ing screen window screen.

Select display  Select language Select circuit.
function. designation
function.

* The cifeuit program is designated as the default programming language without following the
procedure above.

[Sequence program editing screen]

F';:l ||!U|'m=!rfl'€ =I '—rl—vluu |nnru:r|t| e

;

LT i puiTh o i [ oo my -1
B i, I

A -

[Dlsplaylsettmg contents explanation]
Make sure that the SFC program editmg screen displays the SFC program
to which a servo instruction will be written. Or, create a new SFC program.

[Key operations explanatlon]
Designating a servo 1) . Before writing a servo instruction, make sure that the dISpIay func-
instruction write step tien is selected.

If not, press the [F2] key to switch the on-going function to the
display function.

2} Move the cursor to the step to which a servo instruction wil! be
. written.

3) Press the [F8] key to display the sequence program editing screen.
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Writing a servo 1)
instruction

2)
Conversion 1)
Ending creation of a 1)

sequence program

[Sequence program editing screen]

Enter an SVST instruction execution command (condition part),
and press the return key.
Enter the instruction pant, and press the return key.
Enter the instruction part as follows:
[F8] (£ })>[S]-[V]-[S]=[TI=[SP]-
{axis No. to start up]—[SP]-—[servo program No.]

Enter all axis numbers to stari up (up to four numbers can be set).

The servo program number can be set by direct or indirect desig-
nation.

By ending the writing of the instruction part (pressing the return
key}, the circuit as shown in the following example will be dis-
played:

Setting ex'ample) When starting up axes No.1, No.2, and
No.4 by servo program No.10
{Designate the servo program number directly.)

! w3

After writing ths circuit program, be sure to perform conversion.
When the [Shift] + [F4] keys are pressed and the conversion is
properly made, "COMPLETED." will be displayed.

To end the creation of a sequence program at a designated step, -
press the [F4] key.

The SFC program editing screen will reappear.

[Servo programming screen]
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Switching to the servo 1)

programming function

2)

3)

To refer to or edit a servo program, which starts up by a servo in-
struction, during circuit program editing, the circuit program edit-
ing function can be switched to the servo programming function by
one key operation. (It is, however, impossible during list program
editing.)

Move the cursor 1o the circuit block in which the start-up command
for the servo program to be referred to or edited is set.

Holding down the [Ctrl] key, press the [F11] key.

The servo programming function is now available.

When a servo program, which starts up by a servo instruction, is
directly designated, the designated servo program will be dis-
played. :

When a servo program, which starts up by a servo instruction, is
indirectly designated, servo program No.0 will be displayed.

Refer to or edit the servo program.

To switch to the SFC program editing function from the servo pro-
gramming function, press the [F11] key with the [Ctrl] key held
down.

The SFC program displayed before switching to the servo program-
ming function and the sequence program editing screen will reappear.
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11.2.4 Automatic switching condition insert/delete function

If the following servo instructions are edited and converted when a swntchlng
condition or operation output program is created, an interlock signal is
automatically inserted in the switching conditions before and after each step
or delsted from them. .

Servo Instruction Interloclk Signal to be Inserted/Deleted Remarks
DSFRP Start-up acceptance bit for axis used

SVST (M200n) : n=11to 8

DSFLP Flag during velocity change (M202n)

11.2.5 GSV[ ][ IPE SFC monitoring functions

The advantages of the GSV[ ][ JPE SFC monitoring function are listed below.

« Servo program stari-up steps created by the use of a SFC program
can be monitored.

» Servo instructions set when a switching condition or operation ouiput
program was created can be monitored.

» A servo program can be displayed when a switching condmon or op-
eration output circuit is monitored.
(1) Monitoring a servo program start-up step

After switching to the SFC diagram monitoring function, servo program
start-up steps created by the use of a SFC program can be monitored.
Like other steps, an active servo program start-up step is highlighted.
An output circuit for a servo program start-up step can also be monitored.

[Procedure for displaying the operation output circuit monitoring screen for servo program
start-up steps]

- - ' Switching condition/
SFC program SFG diagram moni Move operation autput circuit
editing screen toring screen eursor. monitoring function

Select display  Select monitor- Designate servo  Select

function. ing function. program start-up ~ zoom
stop for cireuit  function.
monitoring.

[Switching condition/operation output cir_cuit monitoring screen]

91: 'i" !MHU'I‘\IPH'FN (‘I ND IEIJE' e l"ﬂlrllml.tl!-l!ﬂ
DT

SFG diagram monitoring area
Active step display

Active device display

Circuit monitofing area
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[Display/setting contents explanation]

Active step display
Active device display

SFC diagram monitor-

ing area

‘Circuit monitoring area

The dispiay shows ON (lll) when the servo program start-up step of which
the circuit is monitored is active, or OFF () when it is inactive.

The display shows ON (-1 K} when the device of which the circuit is
monitored is active, or OFF (-L 1-) when i is inactive,

An SFC diagram is displayed.

The designated switching condition or operation output circuit is moni-
tored.

[Key operations explanation]

Starting monitoring

Ending monitoring

1} Press the [F3] key.
Circuit monitoring will start.

1} Press the [F4] key.
Circuit monitoring ends, and the SFC diagram monitoring screen will
reappears.

PO]NT]

If the order of steps has been changed by addition or insertion, the
interlock condition may not be automatically added/deleted in the
switching conditions. Therefore, if a step has been added or inserted,
always display the switching conditions using ZOOM display and check
the interlock. :

[Switching condition/operation output

circuit monitoring screen]

[Servo programming screen]
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" Switching to the servo
programming function

1) To refer to or edit the designated servo program during SVST
instruction monitoring, the switching condition/operation cutput cir-
cuit monitoring function can be switched to the servo programming
function (servo program monitoring is impossible).

When referring to a servo program, press the [F11] key with the [Gtrl]
key held down.

When a servo program, which starts up by an SVST instruction, is
directly designated, the designated servo program will be displayed.
When a servo program, which starts up by an SVST instruction, is
indirectly designated, servo program No.0 will be displayed.

Refer to or edit the servo program. '

2) To switch to the switching condition/operation output circuit monitor-
ing function from the servo programming function, press the [F11]
key with the [Ctrl] key held down.

The circuit monitoring function before switching to the servo pro-
gramming function will reappear, and circuit monitoring will resume.
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Servo instructions at the steps with servo instructions set can be moni-
tored during switching condition/operation output circuit menitoring.
The following are the servo instructions that can be monitored:

« DSFRP
« DSFLP
« SVST

[Procedure for displaying the operation output circuit monitoring screen for servo instruc-

tions at steps)

SFC program

Move

[

editing screen

Select monitor-

E SFC diagram moni-
' _ toring screen GUrsor.

Switching condition/
operation cutput circuit :|
monitoring function

Salact

function.

Select display

Designate servo
program start-up
step for circuit
monitoring.

ing function. zoom

funetion,

[Switching condition/operation output circuit monitoring screen]

51:"—' Iﬂ'llwl'ﬂ' l"FH’ l'l MWI'?I“P

Z P
3

)
|mn e gazane !
REE RN I

4 SFC diagram monitoring area

1L

i1

— Active step display

-l-n!nm WU B 8P I e

Active device display

Ltk b "—'ﬂj

51123 1t

Clrcuit monitoring area

[Display/setting contents explanation]

Active step display
Active device display
SFC diagram monitor-

ing area
Circuit monitoring area

The display shows ON (ll) when the step of which the clrcult is momtored
is active, or OFF {_}) when it is inactive.

The display shows ON ( 4 F) when the device of which the circuit is
monitored is active, or OFF (L 1-) when it is inactive.

An SFC diagram is displayed.

The designated switching condltlon or operation output circuit is moni-
tored.

[Key operations explanaiion]

Starting monitoring

" Ending monitoring

1} Press the [F3] key.
Circuit monitoring will start.

1} Press the [F4] key.
Circuit monitoring will end, and the SFC diagram monitoring screen

will reappear.
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[Switching condition/operation output

circuit monitoring screen] [Servo programming screen]
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I

L

: ]

o) Ctrl -l- — i:
T

Switching to the servo 1} To refer to or edit the designated servo program during DSFRP or
programming function SVST instruction monitoring, the switching condition/operation out-
put circuit monitoring function can be switched to the servo program-
ming function (servo program monitoring is impossible).
To refer to a servo program, press the [F11] key with the [Ctrl] key
held down.
When a servo program, which starts up by a DSFRP or SVST
instruction, is directly designated, the designated servo program will
be displayed.
When a servo program, which starts up by a DSFRP or SVST
instruction, is indirectly displayed, servo program No.0Q will be dis-
played.
Refer to or edit the servo program.

2) To switch to the switching condition/operation output circuit monitor-
ing function from the servo programming function, press the [F11]
key with the [Cirl] key held down.

The circuit monitoring screen before switching to the servo program-
ming function will reappear, and circuit menitoring will resume.

11.2.6 Differences in SFC print-out function

The print-out function of the GSV[ ][ JPE offers the following advantages.
« The servo program start-up step symbol "[SV]' can be printed out.
s Servo instructions {DSFRP/DSFLP/SVST) can be printed out.
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12. * VERIFYING, WRITING TO, AND READING FROM A SERVO SYSTEM CPU

When a servo system CPU and an {BM PG are connected, the servo PC mode
is used for reading, writing, and verifying the following data:
= Servo full data (positioning data and servo program)
+ Positioning data (system set data, axis data, parameter block data
and limit switch output data}
» Servo programs

Since details about the operation of this function are not given in this
manual, if it is necessary to use this function for maintenance, consult
system supplier. Or, check how to use the HELP function (see Section
6.7) operation of the GSV[ ][ |PE, and execute it.

12.1 General Description of Functions

The servo PC mode of the GSV| 1 IPE contains the following functions:

LServo PC I———| Write 1———-Function that writes the contents of the IBM PG internal memory to the servo system
CPU

——S8rvo fUll data ..veersseeresrcareseennas Function that writes positioning data and servo programs
——SeIV0 58t JALA .uocvoeeevrersesseareensenen Function that writes positioning aata
——SB8IV0 Program ......c..coeeeeiecsccnnerens Function that writes servo programs
Read Function that reads the memory contents of the servo system GPU to the IBM PG
internal memory
—Servo all data .......cceerieeiemmmnnrnnnnnns Function that reads positioning data and servo programs
—Servo set data ...eeieicnveceereeeen, Function that reads positioning data
——S56rvO Program .....ccccecveceeesrisicnrens Function thét reads servo programs
Verify Function that verifies the memory contents of the servo system CPU and the contents
of the IBM PC internal memory
[~ Servo all data ......occeeecevnnnicneenens Function that verifies positioning data and a servo
programs
| Servo setdata ......ccocvvieeeeriennnee Function that verifies positioning data
——Servo Program _......weeeseecesseeeninns Function that verifiss servo programs
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12.2 Overall Prbcedure

This section shows the overall procedure for writing, reading, and vertfymg
data to/from a servo system CPU.

Servo PC function selection window display

Write ' "Read Verify
Write data selection Read data selection Verify data selection
window display window display window display
Servo full data Servo full data Servo full data
Servo set data Servo set data Servo set data
Servo program Servo program Servo program

After executing each function, use the [Esc] key to close the data selection window.

If the following operations are executed in the writing, reading, and verifying data selection

window of the servo PC mode, they can be switched to the GPP function.

1) Switching to the ladder monitor
Press the [Ait] + [F11] keys. It is switched to the ladder monitor.

2) Switching to the PC test
Press the [Ctrl] + [F11] keys. It is switched to the PC test. .
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13. SERVO SYSTEM CPU TEST

The servo test mode is used by connecting a servo system CPU and an IBM
PC to execute test operation to see whether a servo motor is operating in
accordance with the GSV] ][ ]PE.

Since details about the operation of this function are not given in this
manual, if it is necessary to use this function for maintenance, consult
system supplier. Or, check how to use the HELP function (see Section
6.7) operation of the GSV] ][ ]PE, and execute it.

(1} - General description of functions :
The servo test mode of the GSVI ][ ]PE contains the following functions:

| Servo test [——{ Serve start }————————Functions that check correct transfer of positioning data, correct

connection of the servo system CPU and a servo amplifier, and correct
operation of a servo motor
H—Initial check ............... beesstanirranes Function that checks the status of a connected servo
amplifier
——Model name check .....cccccvvenveene Function that checks the model names, etc. of a servo
amplifier and servo motor
—Rotating direction check ........... Function that checks the totating direction of a servo motor
when an address is increased -
——Upper and lower stroke end ...... Function that checks the efficacy of the upper and lower
limit switches check stroke end limit switches
—— Number of revolutions check ..... Function that checks the number of motor revolutions at the

max. command veiocity

——L Servo diagnosis I_—-—-Function that confirms whether the velocity loop gain and position loop
] gain (position control gain) set in the servo paramster setting mode are
correct for the servo motor load

—Velocity loop gain ........cccceeeee. Function that examines whether the velocity loop gain set
value is correct when using servo amplifiers other than MR-H-
B/MR-J-B. .

—Position loop gain ........cccveeee. Function that examines whether the position loop gain set

value is correct when using. servo amplifiers other than MR-H-
B/MR-J-B.

—Position control gain 1........e.... When using an MR-H-B/MR-J-B servo amplifier, check that
the setting for position control gain 1 is appropriate.

JOG operations Funetion that executes JOG operations and confirms nermal servo

motor operations

—] Manual pulse gen- ——— _ Function that executes manual pulse generator operations and confirms
erator operations ’ normal servo motor operations
Zero return test Function that executes zero return and confirms the zero return

direction, dog position, eig,

— Servo program test

Function that confirms whether a servo motor is operating in

operations accordance with the serve program written to the servo system CPU
Independent start ............coeeuee.. Function that checks operations by using an independent
servo program '
Registered start ............e.c......... FUnction that checks a series of operations by using several

different registered programs

Function that writes an address positioned by JOG operations/manual

pulse generator operations to a designated servo program

Function that clears the servo system CPU error code storage area and

resets error flags

— Current value change ——Function that forcibly changes the feed position data of a servo system
CPU

Servo ON/OFF Function that switches the servo ON/OFF status
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(2) Overall procedure :
This section shows the overall procedure of the servo test mode.

rSwitching to the test modﬂ... ........................ erereers €€ Section 13.1.1(1)
« The start command from the servo system CPU becomes
invalid.

« The servo test function selection window(*3) is
displayed by switching to the test mode.

[ Select the servo test mode functioﬂ ........................... See Section 13.1.1(2}

« Select the function to be executed in the servo
test function selection window.

« If *YES" is selected in the YES/NO execution
selection dialog, each execution window is
displayed.

.11

.11

T R IS ) S N RO

Servo | [|Servo JOG Manual Zero | | Serve |Teaching | Error |} Servo
start diagnosis operations | | pulse return { | program reset || ONOFF
- generator | | test test
operations operations

|
|

After executing each function, use the [Esc] key to close the execution window.

« The servo test function selection window is

redisplayed.
| Test mode endl...........Q .................................... See Section 13.1.2

*1+ Can be switched to the error reset function by pressing the [F8] key in each execution
window.,

2. Gan be switched to the current value change function by pressing the [F9] key in each
execution window. )

*3: Gan be switched to the PC test function in the PC mode of the GPP function by the [Cril]
+ [F11] keys after the servo test function selection window is displayed (in the test mode}.

POINTS

(1) Emergency stop of all aices :
All axes being started can be immediately stopped by pressing the
[Back Space] key during test operations.

{2) Confirmation of the contents of a display error code
To confirm the error description of an error code to be monitored in
each execution window in the servo test mode, open the Guidance
HELP window by pressing the [F12] key, and confirm the error
description.
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13.1 Switching to the Test Mode and Ending

This section describes the operation for switching to the test mode and the

operation for ending the test mode.

Test operation is possible whether the servo system CPU is in the STOP state

or RUN state.

However, if test operation is executed while the servo system CPU is in the

RUN state, the start instruction from the sequence program (DSFRP/SVST
- instruction)} will be ignored.

13.1.1 Switching to the test mede

Switch to the test mode when control using the servo system CPU servo
program has been completed and all axes are stopped.

{1} Test mode execution
[Procedure for displaying the test mode execution YES/NO selection dialog]

Servo function Orline function Test mode execution
selection window selection window YES/NO selection dialog

Select online Servo test
function function selection

[Test mode execution YES/NO selection dialog]

T TLL T D AT 08 P 1LY R
[T TE R R YT
Ition 55 g

~Fer o,

SIb UTITIg PAVLIE, DESNE?

s Test mode axaculio'ru":.s:él_'e;tflion dialog YES/NO

[Display/setting contenis explanation] |
When executing the test operations, select "YES™ for the start command invalid execution. (If "NO"
is selected, the test operations are not executed.)

[Key operations explanation]
Switching to the 1) When switching to the test mode, press the [Enter] key after highlighting

test mode "YES" by pressing the [ « ] key.
: The servo test function selection window is displayed. (A default is set to
"NO".) . :
2) If "NO" is selected, the window returns to the online function selection
window.
PRECAUTION |

When the "CANNOT EXECUTE DURING START UP" error message is
displayed by the above operations, the servo motor has been operated
by a start command from the servo system CPU,

Reselect servo test in the online function selection window after con-
firming that all axes are stopped, and then execute the test mode.
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(2} Servo test function selection
When switching to the test mode has been completed, the servo test
function selection window is displayed.
Select the servo test function to be executed.

[Procedure for displaying the servo test function selection window]

Servo function n Online function n - Servo function
selection window selection window selection window

Select anline Select servo Start command
functicn test function invalid execution

[Servo test function selection window] (When an A373/A373UCPU is selected)

9N TESTD Dl:fj-'_{*‘;-‘-*._:_:b‘ym,:_lnlll'li_a‘ﬂq:]z-.n_n_.u,

TN TESD ST TR T YT S L R T

L —0 T R R e - 5)
nine sk ore:
JFOAINE PIROTE TR e st 1SHAE Ste 5
TS Ot 20,0150 16}
S O
L ons 7)
]
)T LH bremIs 1MLLOT IR ux, HIY UT R 8}
K . 2T G O
)t o =N 5 orE 9)
4') [ENE——T ;TR Y
’ R T TR R D i S M T ATE STIT. 2 & 0L 0

Functions Selection Operations

1) Servo start : When executing servo start, press the [F1] key.
-"SERVO START" is highlighted.
- Select the check function to be executed by pressing a numeric key.
If "YES" is selected in the YES/NO execution selection dialog, the window
to execute the selected check function will be displayed.

2} Servo diagnosis - When executing servo diagnosis, press the [F2] key.
‘ : SERVO DIAGNOSIS is highlighted.
Select the diagnosis function to be executed by pressing a numeric key.
If "YES" is selected in the execution YES/NO selection dialog, the window
to execute the selected diagnosis function will be displayed.

3) JOG operations When executing JOG operations, press the [F3] key.
If "YES" is selected in the execution YES/NO selection dialog, the window
to execute the test operations will be displayed..

4} Manual pulse When executing manual pulse generator operations, press the [F4] key.
generator If "YES" is selected in the execution YES/NO selection dialog, the window
operations -~ to execute the test operations will be displayed.

POINT I

Highlight the function to be selected by pressing an arrow key. And
then, the function can be selected by pressing the [Enter] key.

13-4



13. SERVO SYSTEM CPU TEST _ .
“ Mqtfon Contoroller

Functions Selection Operations

5) Zero return test When executing the zero return test, press the [F5] key. .
If "YES" is selected in the execution YES/NO selection dialog, the window
to execute zero return will be displayed.

68) Servo program test When executing servo program test operations, press the [F6] key.
operations "SERVO PROGRAM TEST OPERATIONS" is highlighted.
Select the servo program test operation funct:on to be executed by
pressing a numeric key.
If "YES" is selected in the execution YES/NO selection dialog, the window
to set the selected test operation will be displayed.

7} Teaching To execute teaching, press the [F7] key.
If "YES" is selected in the execution YES/NO selection dialog, the window
to set teaching will be displayed.

8} Error reset When executing error reset, press the [F8] key.
H"YES" is selected in the execution YES/NQ selection dlalog the window
to execute error reset will be displayed.

9} Servo ON/OFF To execute servo ON/OFF switching, press the [F9] key.
switching it "YES" is selected in the execution YES/NO selection dialog, the window-
to execute servo ON/OFF switching will be displayed.
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13.1.2 Ending the test mode

The test mode is canceled. Start command becomes valid by using a sequence
program when the servo system CPU is in the RUN state.

The test mode can be ended by using either of the following methods.

= Ending by using the servo test function selection window

« Ending by using each check in the test operations execution window

(1} Ending by using the servo test function seiection window

Close of the servo test function selection window

The test mode is canceled by closing the servo test function selection window.
[Servo test function selection window] (When an A373/A373UCPU is selected)

A0 JES 5 g 1Y S TR O By 20 ] it L e
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o nmmm L2111, O TEF0 FERUM FEST
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|+ QI

XN CIrGElS  1VOLLDP CAIN OK. TR £ reEr
LGLIR BN DF,

AT

X X% eI I EY T ouE
XX mrLr, SEH

STOAT FICH FC SET 10 DNWLER ™ - ' .
B S - Test mode ending YES/NO selection dialog

[Key operations explanation]

Ending the test 1) To end the test mode, press the [Esc] key.
mode The test mode ending YES/NO selection dialog is displayed.
2} After highlighting "YES" by pressing the [ « ] key, press the [Enter] key.
The test mode is ended, the online function selection window is displayed,
and the test mode of the servo system CPU is canceled.
3) The servo tesi function selection window is displayed by selecting "NO" or
pressing the [Esc] key, and the servo system CPU test mode is canceled.

Switching to the PC test fungction

The test mode is canceled by switching to the PC test function of the GPP function.
[Key operations explanation] ,
Switching to 1} When switching to the PC test function, press the [Ctrl] + [F11] keys.

the PC test The test mode ending YES/NO selection dialog is displayed.
function 2) After highlighting "YES" by pressing the [ « ] key, press the [Enter] key

The servo test mode is ended and switched to the PC test function, and the
servo system CPU test mode is canceled.
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| GPP function menu selection l

The test mode is canceled by displaying the menu selection window and selectmg the GPP
function menu.

[Key operations explanation] .
Switching to 1) To switch to the GPP function, press the [F11] key.

the GPP The test mode ending YES/NO selection dialog is displayed.
function The window returns to the former window by selecting "NO" when the dialog

is displayed, or pressing the [Esc] key.

2} After highlighting "YES" by pressmg the [ « ] key, press the [Enter] key.
- The menu selection window is displayed.
If the [Esc] key is pressed when the menu selection window is dlsplayed the
window returns to.the former window.

3) After displaying the function name to be switched by pressing the [ T 1/ { ]
keys, press the [Enter] key. ,
The servo test mode is ended, it switches to the selected GPP function, and
the servo system CPU test mode is canceled.
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(2) Ending by using each check in the tést operations execution window

Switching to the PC test function .
The test mode is canceled by switching the GPP function to the PC test function.

[Initial check window] (When an A373/A373UCPU is used)

AT TES1TE L Y E O -_iwh'-ﬂﬂﬂ"l
EES O BT urmm..uwu o HERAT I

1 1aas

. I e m
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TES X

- Test mode ending YES/NO saleclion dialog
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[Key operations explanation]

Switching to 1) To switch to the "PC test” function, press the [Ctrl] + [F‘Hj keys.
the PC fest The test mode ending YES/NO selection dialog is displayed.
function 2) After highlighting "YES" by pressing the [ < ] key, press the [Enter] key.

The servo test mode is ended and switched to the PC test function, and the
servo system CPU test mode is canceled.

GPP function menu selection

The test mode is canceled by displaying the menu selection window and selecting the GPP
function menu.

[Key operations explanation]

Switching to 1} When switching to the GPP function, press the [F11] key.
the GPP The test mode ending YES/NO selection dialog is displayed.
function If "NO" is selected or the [Esc] key is pressed when this dialog is displayed,

the window returns to the former window. _

2) After highlighting "YES" by pressing the [ < ] key, press the [Enter] key.
The menu seiection window is displayed.
If the [Esc] key is pressed when the menu selection window is displayed, the
window returns to the former window.

3) After highlighting the function name that is switched by pressing the [ T 1/
[ ]key, press the [Enter] key.
The servo test mode is endead and swutched to the selected GPP function, and
the servo system CPU test mode is canceled.
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13.2 JOG Operations

JOG operations are executed for each axis by using set JOG operations data.
JOG operations of a servo motor connected to an ADU or MR-SB/SD or
MR-H-B/MR-J-B are executed.

Before executing the JOG operations, it is necessary to set JOG operations
data and to set data at the parameter block to be used.

[Procedure for displaying the JOG operations execution window]

Servo test function . m JOG operations
selection window execution window

Select the JOG Select YES
operations function. te execute.

[HOG operailons execution wmdow]

ERAIESE e ; .
e r— Axis number display area
‘ 5 ‘
FEED P VA, . 1286 AS
105 SPEED FEER [ETECT KOOP <
r 1838} (PLS/sex) ] e . I ’ . .
w e -JOG velocity display area
5. LI C-EFFCT
IN-POSITION xR HoR o
EXT.SIG. 15 AR D183 AXIS i S . N .
iy s Monitoring item display area
Operations display area

Monitoring mark

[Display/setting contents explanation]

Execute the forward/reverse JOG operations for each axis after confirming the establishment of the
start conditions shown below in the monitoring item display area to be displayed on the right side of
the window.

Forward JOG start condition Reverse JOG start condition
SERVO ERR. O orF "SERVO ERR. ] oFF
EXT. SIG. FLS B on EXT. SIG. RLS H on

sTOP [ orrF STOP [J orF
SERVO READY B ov SERVO READY B on

If the [F5)/[F6] key is pressed when the above start conditions have not been met, JOG operatlons

are not executed.
The monitoring item that caused the failure condition is highlighted, and the "CANNOT EXECUTE"
error message is displayed.

Monitoring item display The feed position data and ON/OFF status of a device during

.area monitoring are displayed.

Axis number display area  The motor axis number that executes the JOG operations is
displayed.

JOG velocity display area  The set JOG operating velocity is displayed.

Operations display area Forward JOG operations or reverse JOG operations are highlighted.

Monitoring mark This shows that monitoring is currently being executed. (Not

displayed during monitoring stop.)
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[Key operations explanation]

JOG velocity
setting/change

Forward JOG operations
execution

Reverse JOG operatlons
execution

Designation of axis
numbers

Monitoring stop/restart

Error reset

Current value change

Closing the window

1)

1)

1)

2)

1}
1)

1)

1)

When changing the set JOG operating velo-mty press the [F4] key.
Change the velocity in the displayed JOG operating velocity
setting window.

When executing a forward JOG operations, press the [F6] key
after setting the JOG operating velocity.

While the [F6] key is pressed, the motor rotates at the set JOG
operating velocity.

When the [F6] key is released, the motor decelerates and stops

When executing reverse JOG operations, press the [F5] key after
sefting the JOG operatmg velocity.

While the [F5] key is pressed, the motor rotates at the set JOG
operating velocity. . .

When the [F5] key is released, the motor decelerates and stops.

When changing the motar axis that executes the JOG operations
by designating the axis number, press the [F1] key.

The axis designation window is displayed. (When the axis .
designation window is displayed, the axis number next to the
currently designated axis is displayed.)

Input the axis number to be checked, and then press the [Enter]
key.

The axis designation is now completed and the window returns fo
the JOG operations execution window.

To interrupt the setting, press the [Esc] key.

Previous axis number/next axis number of the currently displayed
axis in the axis number display area is displayed by pressing the
[PageUp}/{PageDown] key.

When stopping or restarting monitoring, press the [F3] key.

When resetting an error, press the [F8] key.
Reset an error in the displayed error reset window.

When changing feed position data, press the [F9] key.
Change feed position data in the displayed current value change

-window.

Press the [Esc] key to close the JOG operations execution window
and to return to the servo test function selection window.
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13.3 Address Setting of a Servo Program by Using Teaching

Addresses determined by JOG operations or manual pulse generator opera-
tions are written to the designated servo program.

It is necessary to create a servo program to be designated in advance in the
servo programming mode. (It is recommended that the address be set to 0,
and the command velocity be set to slow velocity.)

{1} Setting of teaching
{Procedure for displaying the teaching setting window]

Servo test function B E7 ] Enter Teaching setting
selection window | [ window

Select teaching - Select YES
function. to execute.

[Teaching setting window]

RV TES1 Y N3¢ g r—nm
T i e

OY mmwi v s
I xG et

XX ns.am,

1 'wang

Program number display area

Program display area

’ {
Pl IV PARR IR IO 2007007 27 PRI RN SRR EITERTATE ST ESEHIGE |
[L}3

Al

[Display/setting contents explanation]

- Execute teaching by the following procedure for all of these operations.
1. Program read

2. Jog operations or manual pulse generator operations
3. Current value writing

4. Program registration

Program number display
area

Program display area The read servo program is displayed.

Program number read on the program read window is displayed.
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[Key operations explanation]

Program read

Program confirmation

Switching to the JOG
operations execution
window

Switching to the manual
puise generator
operations execution
window

Switching to the teaching
execution window

Error reset

Changing current values

Closing the window

1)

2)

1)

1)

1)

1)

1)

)

When reading a serve program to which gn address is written, press
the [F1] key.

The program read window is displayed.

Input the servo program number to which an address is written by
using a numeric key, and then press the [Enier] key. (The setting
range is 0 to 4095.) ' ~

The setting is ended and returns to the teaching setting window.
The set servo pregram number is displayed in the program number
display area, and the contents of the designated servo program are
displayed in the program display area. :

When the "FILE NOT FOUND" error message is displayed, this
means that there is no program which corresponds to the set program
number. Therefore, reread that program.

If all read servo programs cannot be displayed on a program display
area when a velocity switching instruction and a constant velocity
control instruction are read, scroll the servo program up and down
by pressing the [PageUp]/[PageDown] keys, and confirm a program.

When feed position data must be written to a designated servo
program by a JOG operation, press the [F2] key.

Execute the JOG operation in the displayed JOG operation execution
window,

When teed position data must be written to a designated servo
program by a manual pulse generator operation, press the [F3] key.
Execute the manual puise generator operation in the displayed
manual pulse generator operations execution window.

When feed position data must be written by using a JOG
operation/manual puise generator operation to a designated serve
program, press the [F4] key. ' ,
Execute registration of feed position data and the servo program in
the displayed teaching execution window.

To reset an error, press' the [FB] key. Execute error reset in the
displayed error reset window.

When changing feed position data, press the [F9] key.
Change feed position data in the displayed changing current values
window.,

Press the [Esc] key to close the teaching setting window and return
o the servo test function selection window.
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(2) JOG operation execution
Feed position data to be written to the designated servo program is
required by JOG operations.
Before executing JOG operations, set JOG operations data and set data
at the parameter block to be used..

[JOG operations execution window]

7R 1EST ‘Lﬂ?&l\l* LRLS

0y N TEEE DRI NI clT g hita ]
<STEAHING %}(g ORI AT aE SR

Axis number display area

! : )
S | e T P Feed position data display area

— JOG velocitly display area

neis
oTEn | 120 UM S ) .
E MY, _ . "
P Operalions display area
: 1
"";""f'"""mﬁl!'l’J‘MFE-S'lTl‘ G OLTE 3D B SRR I GDIATE NTIP " ErdTRCCE

Monitoring mark

[Display/setting contents explanation]

Feed position data The teed position data for a designated operations axis is displayed
display area during monitoring.

Axis number display area . The motor axis number that executes the JOG operations is displayed.
JOG velocity display area  The set JOG operating velocity is displayed.

Operations display area Forward JOG operations or reverse JOG operations are highlighted.

Monitoring mark This shows that monitoring is currently being executed.
(Not displayed during monitoring stop.)

[Key operations explanation]

JOG velocity setting/ 1) When setting or changing the JOG operating velogity, press the [F4]
change key. .
Set or change the JOG operating velocity in the displayed JOG
operating velocity setting window.

Designation of the axis 1) When selecting the axis number that executes the JOG operation
number from a motor axis used with a designated servo program, press the
g [F1] key.

The axis designation window is displayed. {When the axis
designation window is displayed, the axis number next to the
currently designated axis is displayed.)

2) Inputthe axis number that requires feed position data, and then press
the {Enter] key.
The axis designation is now completed and the window returns to the
JOG operations execution window.
To interrupt the setting, press the [Esc] key.

Forward JOG operations 1) When executing forward JOG operations, press the [F6] key after
execution setting the JOG operating velocity.
While the [F6] key is pressed, the motor rotates at the set JOG
operating velocity. (The feed position data for a designated axis is
displayed in the feed position data display area.)
When the [F6] key is released, the motor decelerates and stops.
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Reverse JOG operations 1) When executing reverse JOG operations, press the [F5] key after

execution setting the JOG operating velocity.
While the [F5] key is pressed, the motor rotates at the set JOG
velocity. (The feed position data for a designated axis is displayed
on the feed position data display area.)
When the [F5] key is released, the motor decelerates and stops.
Error reset 1) When resetting an error, press the [F8] key.

Execute error reset in the displayed error reset window.

Changing current values 1) When changing feed position data, press the [F9] key.
Change feed position data in the displayed changing current values
window.

Closing the window 1) Press the [Esc] key to close the JOG operations execution window
and return to the teaching setting window.

POINT l

Starting conditions for JOG operations -

+ When JOG operations are being executed and the "CANNOT EXECUTE"
error message is displayed, the start conditions given below have not
been satisfied. ‘
Re-execute the JOG operations after confirming that the start conditicns -
given below have been satisfied.

Forward JOG start condition Reverse JOG start condition
SERVOC ERR. [] oFF SERVO ERR. [] oFF
EXT. SIG. FLS B o~ EXT.SIG. ALS B oN

STOP M oFF ' STOP ] oFf
SERVO READY B on ' SERVO READY : B on
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(3) Manual pulse generator operations execution
Feed position data to be written to a designated servo program is
required by the manual pulse generator. Before executing manual pulse
generator operations, the setting of items 1 to 6 below is required.
Operate the manual puise generator after finishing the setting of items 1
to 6, and execute a test operations
1. Manual puise generator disable setting
2. Selection of the manual pulse generator
3. Setting of the operation axis number
4. One-pulse input magnification setting
5. Smoothing magnification setting
6. Manual pulse generator enable setting
{writing manual pulse generator operations data to a servo system
CPU)

[Manual pulse generator operations execution window]

TR TESTIRNT
«rmmlr.s:;f? '
AIVPLVE S TEN.
; Axis number display area
Feed posilion dala display area
Manual pulse generatar display area
. I— Manual pulse generalor enable display area
.'."gmm%; R 23 == r—Ono-pulse Input magnilication display area
3} L NLE G %[ D) - -
(58 summe ve i 0 Smoothing magniflcation disptay area
WYL TS, -, EUE‘ T
- a1 - T 1
e LI SR Ere IR T Sk MITTIATE S Crtliee | Travel distance display area
15 31 ] 5IU% BALECT § EFUbg G, Bib gl S1Ll Moniloring mark

[Display/setting contents explanation]

Feed position data The feed position data for a designated operations axis is displayed by

display area monitoring. -

Axis number display area  Motor axis number that executes manual pulse generator operations is
displayed. .

Manual pulse generator Displays which manual pulse generator is used.

display area

One-pulse input Magpnification for the input of 1 pulse from the manual pulse generator is

magnification display dispiayed. '

area :

Smoothing magnification Magnification to make the leading and falling edges of manual pulse

display area generator operations smooth is displayed.

Manual pulse generator The enable/disable status of pulse generator operations is displayed.

enable display area The highlighted display shows which is currently selected.

Travel distance display The travei distance of each manual pulse generator 1 pulse is displayed.

area :

Monitoring mark This shows that monitoring is currently being executed. (Not displayed

during monitoring stop.)

[POINT |

Travel distance for each manual pulse generator 1 pulse

» The travel distance is calculated by using the Unit A
following formula: um 0.1
[Travel distance] = _ inch 0.00001
[Manual pulse generator 1 pulse input magnification] x A degres | 0.00001

= As shown in the chart on the right, values for A differ PULSE | 2

depending on which unit is used.
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[Key operations explanation]

Manual pulse generator
disable setting

Manual pulse generator
selection ‘

Axis number designation

One-pulse input
magnification setting

Smoothing magnification
setting

Writing of manual pulse
generator operations data

Monitoring stop/restart
Error reset

Changing current values

Closing the window

1)

1)

1)

2)

1)

1)

1)

1)
1)

1)

1)

y Motion Contoroller

If manual pulse generator enable is set when setting manual pulse
generator operations data (operations axis number, one-puise input
magnification, and smoothing magnification), open the manuai puise
generator enable/disable setting window by pressing the [F5] key.
And then, select manual pulse generator disable. Now, set the
manual pulse generator operations data.

When setting the manual pulse generator to do the operations, press
the [F4] key.
Set it in the displayed manual puise generator setting window.

When selecting-the axis number that executes manual pulse
generator operations from an axis used with the designated servo

‘program, press the [F1] key.

The axis designation window is displayed. (When the axis
designation window is displayed, the axis number next to the axis
that is currently designated is displayed.)

Input the axis number that requires feed position data, and then press
the [Enter] key. .

The axis designation is now completed and the window returns to the
manual pulse generator operations execution window.

To interrupt the setting, press the [Esc] key.

When setting a one-pulse input maghification, press the [F6] key.
Set the magnification of the displayed one-pulse input magnification
in the seiting window.

When setting smoothing magnification, press the [F7] key.
Set the magnification in the displayed smoothing magnification
setting window,

When writing set manual pulse generator operations data (operations
axis number, one-pulse input magnification, and smoothing
magnification) to a servo system CPU, open the manual pulse
generator enable/disahle setting window by pressing the [F5] key.
And then, select manual pulse generator enable.

Operations data is written to the servo system CPU.

When stopping or restarting monitoring, press the [F3] key.

When executing error reset, press the [F8] key. Reset errors in the
displayed error reset window. ‘

When changing feed position data, press the [F9] key.
Change feed position data in the displayed changing current values
window. ' '

Press the [Esc] kéy to close the manual puise generator operations
execution window and return to the teaching setting window.
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POINTS I

{1} Precaution when executing manuat pulse generator operations

« Execute manual pulse generator operations after confirming that "EN-
ABLE" is highlighted in the manual pulse generator permission display
area.

(2) Precautions when completing manual pulse generator operations

» The axis set to "ENABLE" in manual pulse generator enable display
area of the manual pulse generator operations execution window can
be started only from the manual pulse generator. When manual pulse
generator operations are not being executed, "DISABLE" must be set.

« When completing manual pulse generator operations, set "DISABLE".
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{4) Teaching execution
Feed position data required by JOG operations or manual pulse gener-
ator operations is written to the designated servo program.

[Teaching execution window]

Ry 151

- O FaCs;
tlF}OIiFE)

lm::mmipﬂ;n_lj'uum | NI
A g T

HEI'CII]JG’

Point designation disprlay arsa

L

4

Point number display area

Wriling designation mark

TOINT
nie
SITE |

Feed position data display area

Program display area

Xy T
TENTEGIRTIRAME SP R OCE |4 etk SphEhi It ERIATE 3P ] ErE M Toe |

IE-DIIE § Ay Rssn dans Rarty

Moniloring mark

[Risplay/setting contents explanation]
The axis or point to be written is designated, feed position data is written to the designated servo program,
and the servo program is registered in the internal memory of a servo system CPU.

+ Writing by designating the writing axis
Writing is executed oniy to the designated axis in the point.
+ Writing by designating the point
Writing is executed to all axes set in the designated point.
This is point unit writing.

Feed position data
display area
Program display area

Point designation display
area '

Point number display
area

Writing designation mark

Monitoring mark

The feed position data for each axis required by JOG operations or
manual pulse generator operations is displayed.

The contents of the servo program to which feed position data is writien
are displayed.

When writing is executed by point designation, POINT is highlighted.
When wtiting is executed by writing axis designation, POINT is
dispiayed.

Switching the point number by using velocity swntchmg control or the
pass point number by using constant velocity control is displayed. ("1"
shows that the number of poinis is displayed by using other servo
instructions.}

This is displayed on the left side of the axis to which feed position data
is written. (Writing cannot be executed to an axis on which this mark is
not displayed.)

This shows that monitoring is currently belng executed.
(Not displayed during monitoring stop.)
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[Key operations explanation]

Writing axis designation 1) When designating the axis to which an address is written, first
: confirm that the point designation display is a normal display.
if the display is highlighted, pressing the [F1] key returns to the
normal display.
2) Press the [ T )/[ ] keys to move the cursor in the program display

area to the axis line to which feed pasition data is written.
The writing designation mark "#" is displayed on the left side of the
axis to which writing was designated.

Point designation 1) When designating the point to which an address is written, confirm
: whether the point designation display is highlighted.
If the display is normal, pressing the [F1] key highlights it.

2) Press the [ T /[ | ] keys to move the cursor in the program display
area to the axis line in the point containing the axis in which feed
position data is written.

The "#" writing mark and the demgnatnon are displayed on the left
‘side of all axes in the point.

Execution of writing 1) When executing writing, press the [F5] key after executing the writing
axis designation or the point designation.
The value dispiayed in the feed position data display area is written
to the designated servo program.

Program registration 1) When registering a servo program stored with feed position data in
a servo system CPU, press the [F6] key.
When registration has been completed, "COMPLETED" is displayed
in the message area.

Monitoring stop/restart =~ 1) When stopping or restarting monitoring, press the [F3] key.

Closing the window " 1) Press the [Esc] key to ciose the teaching execution window and
: return to the teaching setting window.
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13.4 Error Reseiting

The servo system CPU error code storage area is cleared, and the error flag
is reset.
Execute resetting after removing the cause of the error.

[Procedure for displaying the error reset window]

Servo test function Es Enter [ Error reset
selection window ‘ | window

Select error re- Select YES
=at function, to executs,

Settiﬁg/execution
———H to F7 window of each E';;?r'; Jg\:at
servo test function
Solect YES Select eIror re-

Select a tunction other than
efror reset, serva ON/OFF. o execute. set function.

[Etror reset window]

tHAM LLE
Wm Lo Hl n n RETLT 1EST - . Axis number display area
l 2’-4—:;.__.4»_3_0_5_ v o Tes ) SEINOLE 5A0RE E d . "
”» =
§3ll a o @ @ a 2:50 EN.SIRT — Error detection display area
i”.;rt 3] .| L] o 2o0m CHING
[ €3 -t 1 H
T e o BT Servo arror detection display area
a "
. o - Error code display area
'?'“:‘sﬁ!@!’aﬁﬁiﬂﬁ'l{!ﬂ’ﬁb[ﬁiﬁ!ﬂilEif?’.ﬂ-'?ﬂ Vo DU

Monitoring mark

T A R S I TR ITE S0 £ 5 1. 0%

R E T

[Display/setting contents explanation]
Error information for each axis is displayed.
Confirm the error description, and reset the errors for all axes

-Axis number display area  Axis number display area motor axis number is displayed.

Error detection display This is highlighted depending on minor or major error detection.
area :

‘Servo error detection This is highlighted by using the serve amplifier side’s error detection.
display area :

Error code display area The minor/major/servo error code is displayed.

Monitoring mark Shows that monitoring is currently being executed.

{(Not displayed during monitoring stop.}
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[Key operations explanation]

Error reset execution 1) When resetting an error, press the [F5] key.
The execution YES/NO selection dialog is displayed.
2} Press the [Enter] key when YES is highlighted.
Error reset is execuied, the error detection signal and servo error -
detection signal go OFF, and "0" is displayed in the error code

display area.
Monitoring stop/restart 1) When stopping or restarting monitoring, press the [F3] key.
Closing the window 1)} Press the [Esc] key to close the error reset window and return 1o

the servo test function selection window or the setting/execution
window of each servo test function.
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13.5 Changing Current Values

Thé feed position data of a servo system CPU is changed forcibly in the servo
test mode.

[Procedure for displaying the changing current values window]

, H H Setting/execution "
[ o ot vincton |— window of each Fo H vt erer’ |
_ E / H servo test function

Salaut YES ‘Belect the current.
to executs. value {o change.

Select JOG operations, & manual
pulse generalor oparations, or
servo program testing or teaching.

[Changing current values window]

1 8
ie E e 5 “Axis number display area
E 1 | S0 ] H
E - % H H
1o —t i E=ran Start receive ON/OFF display area
B8 © b T g jk. O 5 nl
SETTING RAE = N : L. Feed position data display area
s e o : New data
A = 21424, B
i emm 355.59999}4 o L a input area
Bl alil i R T ) L Satting ranga display area
e = Monitoring mark

[Display/setting contents explanation]
Designate the axis whose feed position data is changed, and input the new value.

Axis number display area The motor axis number whose feed position data is changed is

displayed.
Start receive ON/OFF The ON/OFF status of the start receive signal is displayed. Make sure
display area it is OFF when changing feed position data.
Feed position data The feed position data of each axis is displayed.
display area
New data input area - New data is input.
Setting range display area A setting range by control unit is displayed.
Monitoring mark This shows that monitoring is currently being executed. (Not

displayed during monitoring stop.)
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[Key operations explanation]

Axis number designation 1) When designating the axis number whose feed position data is
changed, press the [ T J/[ 1 ] keys to move the cursor to the
designating axis number line.

New data input 1) Input a new value by using either numerical keysorthe[ . 1M -1
' keys, and then press the [Enter] key.
Defining new data moves the cursor to the following line.

Monitoring stop/restart 1) When stopping or restarting monitoring, press the [F3] key.

Closing the window 1) Press the [Esc] key to close the changing current values window
and return to the setting/execution window for each servo test
function. ‘

POINT

Precautions when changing feed position data

« Feed position data cannot be changed for an axis during start-up or
for an axis where a servo error has occurred. Change feed position
data after confirming the axis is stopped and the servo error signal is
OFF. ‘
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14. MONITORING THE POSITIONING STATE

The servo monitor mode is used to monitor a current value and an error
occurrence, etc. in the positioning state when an IBM PC is connected to a

servo system CPU.

Since details about the operation of this function are not given in this
mamual, if it is necessary to use this function for maintenance, consult
system supplier. Or, check how to use the HELP function (see Section 6.7)
operation of the GSV[ ][ ]PE, and execute it. '

(1} General description of functions

The servo test mode of the GSV] ][ JPE contains the following functions:

Servo monitoring |-—| Current position data monitoring l—Function that monitors current values, error codes, etc. of 8
axes.. s emr4astasemssenmsRLerEs SAnE ALt ata sren nennsRre e See Section 14.1

—Current value entarged monitoring display ..... Function that displays monitoring feed position
data, real current values, and presence or
absence of an error of each axis in an
expanded character on the menitor

—Current valus detailed monitoling ....umermm Function that displays feed position data, the
execution pragram number and the error cade

of each axis on the monitor -

—1 Error list monitoring l—Function that displays the 15 most recent errors in a fist
R . wSee Section 14.2

sual Monitoring ... cssessrsssense Function that displays the 15 most recent (max.) errors in a
list
Axis designation monitoring ........ Function that displays the code and the contents of the error
that Is occurring in the axis designated in the error list on
the monitor

—l Axis monitoring I——Function that menitors the designated axis control state in detail
e nemeemenne 386 Section 14.3

—Positioning Monitorng ............ Function that menitors positioning data in detail

—SErve MONIONNG v vrescrseeree e FURGEION that monitors servo data of a designated axis and
executes a torque trace

—Trace graph....ewice s Function that traces 3 data items max. from the position

command, position droop, number of metor revolutions,
motor current, velocity command, and displays the result in
agraph

——{ Scroll monitoring I——Function that displays a max. of 15 servo instructions in a list in the
order of execution and reads the program contents of a designated
servo instruction from the fist ..o See Section14.4
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{(2) Overall procedure

This section shows the overall procedure of the servo monitor mode.

I Serve monitoring function selection window display J

| |
l | l

Current value monitor | r Error list monitoring l | Axis manitoring | I Scroll monitoring
Gurrent value enlarged Error list monitoring Positioning monitoring Scroll monitoring win-
monitoring window dis- {usual) window display window display dow display

|| Play .
Current value detailed Error list monitoring Servo monitoring | | Trace graph display
monitoring window dis- (axis designation) win- window display window display
piay dow display

I Close each execution window by pressing the [Esc] key.

|

{3) Switching to other functions

The servo monitoring mode can be switched to the ladder monitoring
function in the ladder mode of the GPP function by pressing the [Alf] +
[F11] keys and vice versa.

The following explains the details:

(a) When servo monitoring is switched to ladder monitoring, monitoring
is started from the first step of a sequence ladder.

{b) When ladder monitoring is switched to servo monitoring, the current
value enlarged monitoring window is displayed.

{(c) When servo monitoring is switched to ladder monitor, and then
switched to servo monitoring, monitoring is started by a lower func-
tion selected in the previous servo monitoring mode.

(d) When ladder monitoring is switched to servo monitoring, and then
switched to ladder monitoring, ladder monitoring is started-from the
step when switching 1o the servo monitoring mode.

POINTSI

(1) Confirming the contents of a display error code A
When confirming the error description of an error code to be moni-
tored in each execution window in the servo monitoring mode, open
the guidance HELP window by pressing the [F1 2] key. And then,
confirm the error description.

{2) During current value enlarged monitoring, the menu selection win-
dow is not displayed.
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14.1 Monitoring Current Values

This section shows how the current values and error codes of 8 axes are
displayed in batch during monitoring.

Use this function when confirming current values while operating the system,
or when confirming the presence or absence of an error.

(1)

(2)

(3

{4)

Types of current value data monitoring function

There are 2 current value data monitoring functions.

e Current value enlarged ........... Feed position data and real
monitoring display current values are displayed in
_ enlarged letters.
s Current value detailed ........... Detailed items such as feed
monitoring position dala and error codes are
: displayed. -

Stant of a current value enlarged monitoring display

If "PRE. VALUE MON.” is selected in the servo monitering function
selection window, the current value enlarged monitoring display window
is displayed, and monitoring of feed position data is started.

Start of current value detailed monitoring

If the [F8] key is pressed in the current value enlarged monitoring dlsplay
window, the current value detailed monitoring window is displayed, and
monitoring of feed position data is started.

Switching of the current value enlarged monitoring display and curreht
value detailed monitoring

The current value enlarged monitoring display can be switched to the
current value detailed monitoring and vice versa by pressing the [F8] key
in the current value enlarged monitoring display window or current value
detailed monitoring window.

| Current value enlarged monitoring display window |

=] (=]

| Current value detailed monitoring window l
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14.1.1 Current value enlarged monitoring display

Feed position data or the real current values of 8 axes is displayed in enlarged
letters.

[Procedure for displaying the current value enlarged monitoring display window]

[SQNO function Cnline function ]___E__[Servo monitoring func-]__m__{ S:I;r?gnetdv?::gﬁitoring
selection window | El '[ selection window tion selection window display window

Select an online Select a servo Select a current value
function. manitering functien, data menitoring function.

" [Current value enlarged monitoring display window]

215 g - FODEYE TN DI MIS RLED T e It SYOLAT Axis nUmi)Er disp]ay area
1 030 " ntat—rl <> F

ns 2% 2 ‘——-—Servo error display area
2 s OO & €343 Current value display araa
3 00 7 N l— Error display area

ns .
4 [+ X4 <><>. .
Jmw KE il Emergency stop display area
| T AT T L Monitoring mark

=t H :

[Display/setting contents explanation] .
Axis number display area | Operating axis number is displayed.

Current value display Feed position data from a servo system CPU for an operating axis
area or the real current value which is fed back to a servo system CPU
from an operating axis is displayed.

Error display area This displays the presence or absence of a low/high error in the

operating axis.

Servo error display area This displays the presence or absence of a servo error in the
operating axis. '

Emergency stop display When an axis which is started is stopped because of an
area emergency, the display returns to the normal display.

Monitoring mark This shows that monitoring is currently being executed. {Not
displayed during monitoring stop.}

)

1) i the servo READY signal is OFF though a serve motor is packaged, the corresponding axis
number and feed position data are highlighted.

2} If the servo READY signal is OFF when a servo motor is not packaged, the corresponding
axis number and feed position data are not highlighted.
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[Key operations explanation]

Current value display 1} When switching the feed position data display to the real
switching . current value display or vice versa, press the [F1] key.
Switching to the current 1} When monitoring current value details, press the [F8] key. The
value detailed monitoring _current value detailed meonitoring window is displayed (see
function : Section 14.1.2).

Monitoring stop/restart 1) When stopping or restarting monitoring, press the [F3] key.

Closing the window 1} When closing the current value enlarged monitoring display
: window, press the [Esc] key.
The window returns to the servo monitoring function selection
window. '
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14.1.2 Current value detailed monitoring
Feed position data, error codes, execution program numbers, etc. for 8 axes
are displayed on the monitor.

[Procedure for displaying the current value detailed monitoring window]

[Servo function Online function Servo monitoring func- Ic;l:g;l:dmrnvoarluﬂce:rier?g‘
selection window | El _‘[ selection window | . I tion selection window display window

Select the on- Select the serve Salact the current value
lina function. menitoring function, data menitoring function.

Current value detaiied
monitoring window

Select the current
value defailed mani-
toring function.

[Current value detailed monitoring window]

e B A T e I Axls number display area

CLTAILID MUl B S o bl e s T G e e

A!.!Iﬂl FIER ITE Wwiie  nrc TTEYY ﬂ{‘!“l’:hﬁ'llw lll;;lV!'ﬂ. ™in Slarl cheIVe ON/OFF d'splay
: " ' s e b Feed posltion data display area
o e v ;_::“ A |— Program number display area
- RS e Command addrass display area
: '-"'-’ ns ~ — Command velocity display area
Te ———— Error display area
‘o ~ Torque limit value display area
ot . 2oy, — R ISL AW
R s T = S | L——— Emergency stop display area

L TR X TR fars f sy

_ : Monitoring mark
[Display/setting contents explanation]

Axis number display area  Number of the operating axis is highlighted.

Start receive ON/OFF Axis number whose start receive signal is ON is highlighted.
display

Feed position data The feed position data from a serve system CPU for an operating
display area axis is displayed.

Program number display The executing servo program number is displayed. {0 to 4095)
area

The axis that i$ executing JOG operations, manual pulse generator operations, etc. is displayed
as follows. '

« When JOG operations are being executed .........veeuee

+ When manual pulse generator operations are being executed
« When a zero return test operation is being eXeouted.. . o e errevre e verrsmesssss sivesens
+ When position loop gain check (servo diagnosis) is being executed

« When position control gain 1 check {servo diagnosis) is being executed
+ When a rotating direction check (servo start) is being executed ....coeeerecerrrnnrens TEST
» When positioning control is not being eXEeUEd ... iieeees e e cems srmssessases sernsses Blank
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|

Command address
display area

Command velocity
display area

Error display area

Torque limit value
display area

PC READY ON/OFF
display

PCPU READY completion
ON/OFF display

ON/OFF display in the
test mode

Program setting error
display

Emergency stop display
area

Monitoring mark

[Key operations explanation]

Switching to the current
value enlarged
monitoring display
function

Monitoring stop/restart

Closing the window

A command address fo be output from a servo system CPU to the
servo amplifier (value after converting the unit of actually controlled
data) is displayed.

A command velocity to be output from a servo system CPU to the
servo amplifier (value after converting the unit of actually controlled
data) is displayed.

The error code of the low/high/servo error that is occurring in the
operating axis is displayed.

The torque limit yalue is displayed.
When the PG READY signal (M2000} is ON, this is highlighted.
When there are no errors on the PCPU side, this is highlighted.
This is highlighted in the test mode.

When there is an error in the positioning data of a servo program
during execution, this is highlighted.

When an axis which is started is stopped for an emergency, this is
highlighted.

This shows that monitoring is currently being executed. (Not
displayed during monitoring stop.)

1) When executing the current value enlarged monitoring display,
press the [F8] key.
The current value enlarged monitoring display window is
displayed. :

1) When stopping or restarting monitoring, press the [F3] key.
1) When closing the current value detailed monitoring window,
press the [Esc] key.

The window returns to the servo monitoring function selection
window.
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14.2 Error List Display

The error code of the max. 15 most recent errors and the error description are
displayed in the order they were generated.

This is a convenient function for confirming the servo system CPU control
state and cause of errors.

Refer to the error description, confirm the servo, and modify the positioning
data/servo program.

(1) Types of error list monitoring function

There are 2 error list monitoring functions:

= Usual monitoring...........cccooeeeieeee. Errors that is occur in 8 axes are
monitored.
» Axis designation monitoring......... Errors that is occur in the

designated axis are monitored.

(2) Start of usual monitoring

If "ERROR LIST MON." is selected in the servo monitoring function
selection window, the error list monitoring {usual) window is displayed,
and monitoring of an error in 8 axes is started.

(3) Start of axis designation monitoring
The error list monitoring window (axis designation) is displayed by press-
ing the [F8] key in error list monitoring (usual) window, and monitoring of
the axis error that is occurring in number 1 is started.

(4) Switching of usual monitoring and axis désignation monitoring
Usual menitoring can be switched to axis designation monitoring and vice

versa by pressing the [F8] key in the error list monitoring (usual) window
or the error list monitoring (axis designation) window.

| Error list monitoring {(usual) window ’

[ Error list monitoring (axis designation) window

(5) Clearing error lists

The error list are cleared in the following cases:
« When the PC READY leading edge is (M2000)

» When the PC READY signal is OFF and a servo system CPU is
switched to the test mode (Ii the signal is ON and is switched to the
test mode, the error list is not cleared.)

14-8



14. MONITORING THE POSITIONING STATE

ETEEEEess—————————sessessssessseseseeeeeeeees: 1O FiON COniorolier

14.2.1 Error list monitoring (usual)

Max. 15 errors of the following kinds of errors that occur when the leading
edge PC READY signal is {M2000) are displayed in a list.

» Low errors

High errors

Servo errors

Servo program setting errors

[Procedure for displaying the error list monitoring (normal) window]

Servo function Online function Servo monitoring func- Error list monitofing
selection window selection window tion selection window (usual) window

Online function Serve menitering Error list monitoring
selection function aelection function selection

[Error list monitoring (usual) hindow]

w200 MAITIR « r|\1 . H"-ﬂ: j\f—’ INMN‘]NI' llzml| luu.l
TR LISE prEE, 2L

Error display area number
TG UTIN COOC  frvoR RT AN DTTR.fnte . .
"E-"'s——m'mm—mnmm—“——mmmm ——— Error axis number display area

IR 11w

Program number display area
L Error code display area
—— JRIEE l— Error description display area
fvhm) (et T .
Set data display area

[T "
——— Emergency stop display area
oo W GruRr UV E, TS it ¢ SOMGOR 4 _ . .
Ty v vand .._.,.."“’"" L —— Monitoring mark

argi b MIS| A

[Display/setting contents explanation]

Error display area number Error occurrence order is displayed. Number 1 is the oldest error
and number 15 is the most recent error.

Error axis number Axis number where an error cccurred is displayed.
display area

Program number display - Servo program number executed when an error occurs is
area displayed. (0 to 4095)

When an error occurs in the axis that is executing JOG operations or manual pulse generator
operations, the display is as follows:

* When JOG operations are being executed JOG
+ When manual puise generator operations are being executed ................................. MAN
« When a zeroe return test is being executed . TEST
« When a position loop gain check {servo diagnosis) is being executed } ___________ TEST
» When position contral gain 1 check (servo diagnosis) is being executed

» When a rotating direction check (servo start) is being executed ......... P
» When pesitioning control is not being executed.......
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The error classification and the error code of the error are
displayed.

The error classifications are displaysed as follows:;

o MINOr error .. seeirssmsion R LOW
LI =TT = O SR HIGH
® SBIVO BITO  creirseseesmnrrres avis sisasens sass smssonse sess stas sbsn sasa sons SERVO
« Servo program Setting error..... . e . 8SVC. P

Error description display
area

Set data display area

Servo READY ON/OFF
display area

Start receive ON/OFF
display area

Manual pulse generator
axis setting error
indication

Test mode request error
indication

PC READY ON/OFF
display

PCPU READY completion
ON/OFF display

ON/OFF display in the
test mode

‘Program setting error
display

Emergency stop display
area

Monitoring mark

[Key operations explanation]

Switching to the axis
designation monitoring
function

Monitoring stop/restart

Closing the window

An error description is displayed.

When set data has an error, the set data is displayed.

The servo READY signal whose motor axis number is ON is
highlighted.

The motor axis number which start receive signai is ON is
highlighted.

When manual pulse generator operations set data (axis number
and 1 pulse input magnification, etc.) contain an error, this is
highlighted and the register in which abnormal set data is stored is
displayed. '

If a servo system CPU is not switched to the test mode even when
a test mode request is executed in the GSV[ ][ IPE, this is
highlighted.

When the PC READY signal is ON, this is highlighted.
When there is no error on the PCPU side, this is highlighted.
This is highlighted in the test mode.

When there is an error in the positioning data of an executing servo
program, this is highlighted. T

When an axis which is started is stopped for an emergency, this
returns to the normal display. _

This shows that monitoring is currently being executed. (Not
displayed during monitoring stop.)

1) When executing monitoring by designating an axis, press the
[F8] key.
The error list monitoring window (axis designation)} is displayed.

1) When stopping or restarting monitoring, press the [F3] key.

1} When closing the error list monitoring (usual} window, press the
[Esc] key. _
The window returns to the servo monitoring function selection
window.
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14.2.2 Error list monitoring (axis designation)

‘ .The most recent error in the designated axis is displayed.
[Procedure for displaying the error list monitoring (axis designation) window]

Oniine function Servo monitoring func- Error list monitoring
selection window tion selection window (usual} window

Select the en- Select the servo Seloct the error list
line funetien. monitoring function. monitoring function.

m Error list monitoring
{axis designation) window

Selact the axis des-
ignaticn monitoring
function,

Servo function
selection window

[Error list monitoring {(axis des row]
T R ey Ll e ' '
Sy

[Display/setting contents explanation]

Axis number display area

Error code display area

Error description display
area

Program number display

Currently monitored axis number is displayed.

The error code of the current low/high/servo error and servo
program setting is displayed. :

The description of the occurring error is displayed.

Servo program number which was executed when the error

area occurred is. displayed. {0 to 4095)

1) The axis that is executing JOG operations, manual pulse generator operations, etc. is
displayed as follows.

e JOG
.- MAN
TEST

« When JOG operations are being executed .......... .
+« When manual pulse generator operations are being executed ...............
« When the zero return 1est operation is being executed ........cceeeene.

[P PP T Y

+ When a position loop gain check (serve diagnosis) is being executed } ........... TEST
» When position control gain 1 check (servo diagnosis) is being executed

» When a rotating direction check (servo start-up) is being executed.....cocceenn.cn. TEST
» When positioning control is not being executed.......... ... Blank

2) Section 14.2.1 gives details about screen display items not explained here. ey operations

explanation]
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Switching to the usual 1} When monitoring ali axes, press the [F8] key.
monitoring function The error list monitoring (usual) window is displayed. (See
_ Section 14.2.1.)
Changing axis numbers 1) When changing the axis number that executes error list
monitoring by designating an axis number, and then press the
[F1] key.

The axis designation window is displayed. (When the axis
designation window is displayed, the axis number next to the
axis that is currently executing error list moniioring. is
displayed.)

Input the monitoring axis number, and then press the [Enter]
key. The axis designation is now completed and the window
returns to the error list monitoring (axis designation) window.

2} Previous axis number/next axis number of the axis number
currently displayed in the current axis number display area is
displayed by pressing the [Page Up)/[Page Down] key.

Monitoring stop/restart 1} When stopping or restarting monitoring, press the [F3] key.
Closing the window 1} When closing the error list monitoring {(axis designation)
window, press the [Esc] key.

The window returns to the serve monitoring function selection
window.
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14.3 Monitoring Positioning Data of a Designated Axis

This section shows how the positioning state of any axis is monitored in detail.
Use this function to confirm operations during a test operation or abnormal
operation.

Selection of the molor capacity can be confirmed by using the torque trace
function to look at the actual load state.

(1) Types of axis monitoring function

There are 3 types of axis mohitoring functions.

« Positioning monitoring ...... Detailed data concerning positioning is
monitored.

e Servo monitoring .............. Servo data monitoring and torque trace
of a designated axis is executed.

s Tracegraph ....c..ccoeveeeeee. A trace of the position command/position

droop/number of motor revolutions/motor
currentsfvelocity command is executed,
and the results displayed on a graph.

(2) Start of positioning monitoring

If "AXIS MON.” is selected in the servo monitoring function selection
window, the positioning monitoring window is displayed. And then, moni-
toring of positioning axis data set at number 1 is started.

(3) Start of servo monitoring

The servo monitoring window is displayed by pressing the [F8] key in the
positioning monitoring window. And then, monitoring of the servo data
set at the axis monitored in the positioning monitoring window is started.

{4y Trace graph display

The trace graph display window is displayed by pressing the [F7] key in
the positioning monitoring window. When a trace is executed by the axis
designation and trace data setting, the trace results are dispiayed on a
.graph.

(5) Positioning monitoring and switching of servo monitoring/trace graph

The positioning monitoring function and the servo monitoring func-
tion/trace graph function can be switched by the followmg key operations
in each execution window. .

Positioning monitoring window

ETT]

Servo monitoring window Trace graph dlsplay window J
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14.3.1 Positioning monitoring

This section shows how positioning data set at any axis is moniiored in detail.

[Procedure for displaying the positioning monitoring window]

Servo function Online function Servo monitoring func- Positioning monitor-
selection window selection window tion selection window ing window )

Salect the on- Select the setvo Select the axis
line functien, monitoring function. monitoring function.

(1} Status signal and a command signal displays

Data when positioning control is executed by a PCPU and the positioning
signal (status/command signal) ON/OFF state are displayed.

[Positioning monitoring window] (without a name display) (when A373/A373UCPU is used)

r‘lv: gl;lm | ;:[:]E H r— Ibrtlll ln{llll-#llll HJU.I
g - .
s mi i “! ,;;;-f o L— Axis number display area
viATio WLE ins | = ol ul | 1l e . . .
P o, e R b b e e Positioning signal {output) ON/OFF display area
NS . o g o ..
H *
|:|[-E|'t‘m'v“::m »- '- :‘ul . :Tus o EE. :: m :rmlu . . "
L - i &

e s v bar oy - Monilering data display area
HASIONT ORTE ins mo B " omn .
B i ¥\ e B 6 “ e L .
¥G Fio ez ML i 1 Toma Posilioning signal {input) ON/OFF display area
ARATNIE WACHAT ans MO g O
(IMETHTINT. ON nns l(l'E | YarE ||
rtrem UG wns! v g|or urms: .

16 B RS TR AT St B3 S i Emergency stop display area
q:‘ o) er , Eﬂ?" - nmn . lm! " .

l——- Monitoring mark

[Display/setting contents explanation]
Axis number display area  Monitoring operating axis number is displayed.

Monitoring data display Data when positioning control is executed by a PCPU is displayed.
area
1} Feed presentvalue .......... Destination address output to the
servo amplifier
2} Present value ................. Current values that actually moved
3) Deviation value ............... Disparity between feed position data

and a real current value
4) Execution program No. ....Executing servo program number

5} Servocommand .............. Executing servo instruction

B) Address ......cciiiiiinn Value after converting a unit of
actually controlled data (Positioning
control)

7) Speed .....cooovviiiriiiiieene. Value after converting a unit of an
actually controlled velocity (Velocity
control)

8} Errorcode ........coeieeeeeee. Error code of the most recent low/
high/servo error

9} M code/torque ......coevvininns M code and torque limit value of an

execution servo program
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Positioning signal {input)
.ON/OFF display area
Positioning signal
(output) ON/OFF display
area

Servo READY ON/OFF
display area

Start receive ON/OFF
display area

Manuai pulse generator
enable display area

JOG operations
simuitaneous start
command display area

PC READY ON/OFF
display

PCPU READY completion
. ON/OFF display

ON/OFF display in the
test mode

Program setting error
display

Emergency stop display
area

Monitoring mark

10} Present value (STOP) ..... Real current vaiue when a STOP
signal is externally input
11} Movement change ........... Changed travel distance in
' positioning contrel by the velocity-
position switching control
12) Present value change ...... Feed position data after changing
feed position data

13) Speed change ................. Velocity after changing the velocity
14) JOG speed change ......... JOG operating velocity during JOG
operations
15) DOG/CHANGE ................ Changed travel distance in
movement positioning control by external
velocity-position switching control
16} Movement {DOG on) ....... Travel distance from the near-zero-
point dog ON to the zero return
completion
17) Repeat Zeroing ............... Re-travel distance from the stop

position to the zero

ON/OFF of the signal that indicates the controlled condition
(status) of every axis is displayed. -

Paositiening command signal ON/OFF is displayed.
Motor axis number whose servo READY signal is ON is highlighted.
Motor axis number whose start recei\}é 'signal is ON is highlighted.

When positioning control can be executed by input from manual
pulse generators 1 o 3, this is highlighted.

- When JOG operations simultaneously star, this is highlighted

When the PC READY signal (M2000) is ON, this is highlighted.
When the PCPU side does not have an error, this is highlighted.
When the current mode is the test mode, this is highlighted.

When there is an error in the positioning data of an executing servo
program, this is highlighted.

When an axis which is started is stopped due an emergency, this is
highlighted.

This shows that menitoring is currently being executed. {(Not
displayed during monitoring stop.)
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[Key operations explanation]

Axis number change ~ 1)} When changing the axis number that executes positioning

: monitoring by designating the axis number, press the [F1] key.
The axis designation window is displayed. (When the axis
designation window is displayed, the axis number next to the
axis that is currently executing positioning monitering is
displayed.)
Input the monitoring axis number, and press the [Enter] key.
The axis designation is comp!eted and returns to the positioning
monitoring window.

2) Previous axis number/next axis number of the axis number
currently displayed in the current axis number display area is
displayed by pressing the [Page Up}J/[Page Down] key.

Switching the status/ 1) When displaying the name of a status signal or a command
command signal hame signal during monitoring on a screen, display the auxiliary
display function selection window by pressing the [F4] key.

2) Aiter selecting the name display state by using the [ « J/[ = ]
keys, either press the [Enter] key in the auxiliary function
selection window or select the name display state by pressing a
numeric key.

The positioning monitoring window becomes the selected name
display state.

3) When closing a window without selecting an auxiliary function,
press the [Esc] key.
The name display state of positioning monitoring window does

not change.
Switching to the trace 1) When executing a data trace and displaying trace results, press
graph function _ the [F7] key. )
The trace graph display window is displayed (see Section
‘ 14.3.3).
Switching to the servo 1) When executing servo monitoring -or torque trace, press the [F8]
- monitoring function key.
The servo monitoring window is displayed (see Section 14. 3. 2).
Monitoring stop/restart 1)} When stopping or restarting monitoring, press the [F3] key.
Closing the window 1) When closing the positioning monitoring windbw, press the
‘ : [Esc] key.
The window returns to the servo monitoring function selection
window. ,
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(2) Status signal ON/OFF display (with status name)

Data when positioning control is executed by the PCPU and the ON/OFF
state of the signal (status signal) that shows the posmomng state are
displayed with a status name.

[Positioning monitoring wmdow] (with status name) (when A373/A373UCPU is used)

lmll H.I'IIIMMI!"IIII": :'l' T~ l_ > ll’“" “‘"J'{' ll "1
J fol 1 .
feed ot BRI ""’m"iwr—:r-, Axis number display area
ETOE WitE ™ agreL, iF S1m
{Y I WO l ".S Tl s NI SOILELE [Patemy
LAXIA 3N FTFem in1, 2 B W Asgm
L Qe i} ‘ DT 7 e
NTTSS M o FELD (L
Hatdid mE v "!II‘ FGI.OMT
' UMDV L 3 L L] m | nm “ﬂ'!]
" CNE/HE § Jat TR (ENCTIcn -t HT H H H H
e v kErsi) s mon Imn{fun Posilioning signal {input) ON/OFF display area
IUMILNT ONTE s ey ) UG s ll\Eﬂ“I
TEAMT WUAE U a3 MIN 1r NOHIE ll’ll\.ﬁl! -
700D OreE PRSI [
K5, U9 tinvE, NS iKwa
PLAINCE RETa n
ja oL H 1 H
3 Monitoring data display area

[Display/setting contents explanation]
{(When A273UCPU is used)

15) External signal DOG Goes ON when a zero return is
executed (when the near-zero-point
dog signal goes ON).

16) External signal .......... Turned ON when velocity-position
CHANGE control switching input comes ON.
17) Servo READY ........... Goes ON when the servo amplifier of
the designated axis goes into the
READY status.
Axis number display area  Operating axis number to be monitored is displayed.
Monitoring data display Data when positioning control is executed by the PCPU is
area - displayed.
Positioning signal (input) 1) Positioning start ........ Goes ON when positioning control and the
ON/OFF display area completed start of the designated axis have been
completed
2) Positioning ............... Goes ON when positioning control of the
completed designated axis has been completed
© 3) In-position ............... Goes ON when the accumulated amount

in the deviation counter becomes less
than the in-position range.
4) Command ................ Goes ON when it becomes less than the
in-position command position and the difference
power command in- posmon range of the
feed position data.

5) During velocity .......... Goes ON during velocity control
control

6) Velocity-position ....... Goes ON when velocity control is
switching latch - switched to positioning control

7) Zero pass ......c.ceeeeee. Goes ON after zero pass

8) Error detection .......... Goes ON when a minor/major error is

detected

9) Servaerror ............... Goes ON when an error is detected on the

detection servo amplifier side
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10) Zero return ............... Goes ON when it is necessary to confirm

request a zero point address
11) Zero return ............... Goes ON when zero return is completed
completed normally
12) External 3|gnal .......... Turned ON by the upper-limit limit switch
FLS OFF input
13) External signal .......... Turned ON by the lower-limit limit swntch
RLS OFF input
14) External signal .......... Turned ON by the ON stop signal
Stop
{(When A373/A373UCPU is used)
15) External signal .......... Turned ON by the velocity/positioning
DOG/CHANGE . control switch ONinput
16) Servo READY ............ Goes ON when the servo amplifier of
the designated axis goes into the
READY status.

{When A273UCPU is used)

15) External signal .......... Goes ON when a zero return is
bOG : executed {when the near-zero-point dog
signal goes ON).
16) External signat .......... Turned ON when velocity-position
CHANGE control switching input comes ON.
17) Servo READY ........... Goes ON when the servo amplifier of
the designated axis goes into the
READY status.

Section 14.3.1 (i) gives details about the screen display items not explained here.
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[Key operations expianation]

Axis number designation 1) When changing the axis number that executes positioning
monitoring by designating the axis number, press the [F1] key.
The axis designation window is displayed. (When the axis
designation window is displayed, the axis number next to the
axis that is currently executing positioning monitoring is
displayed.)
Input the monitoring axis number, and then press the [Enter]
key. Axis designation has now been completed and the window
returns to the positioning monitoring window.

2} Previous axis number/next axis number of the axis number
currently dlsplayed in the current axis number display area is
displayed by pressing the [Page Up)/[Page Down] key.

Switching the status/ 1} When displaying the ON/OFF state or the name of a command
command signal name signal during monitoring on a screen, display the auxiliary
display function selection window by pressing the [F4] key.

2) After selecting the name display state by usingthe [ « J{ — ]
keys, either press the [Enter] key in the auxiliary function
selection window, or select the name display state by using a
numeric key. The positioning monitoring window becomes the
selected name display state.

3} When closing a window without sselecting an auxiliary function,
press the [Esc] key.
The name display state of the positioning monitoring window
does not change.

Switching to the trace 1) When executing a data trace and displaying the trace results,
graph function press the [F7] key.
The trace graph dlsplay window is displayed {see Section
14.3.3)
Switching to the servo 1) When executing servo monitoring or torque trace, press the [F8]
monitoring function key.
' The servo monitoring window is displayed (see Section 14.3.2).
Monitoring stop/restart 1) When stopping or restarting monitoring, press the [F3] key.
Closing the window 1) When closing the positioning menitoring window, press the
[Esc] key.
The window returns to the servo monitoring function selection
window.
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(3) Command signal ON/OFF display (with a command signal name)

Data when positioning controi is executed by the PCPU and the ON/OFF -
state of a positioning signal (command signal) are displayed with a name.

[Pozi)tioning monitoring window] (With a command signal name) (when A373/A373UCPU is
use '

e P B

| FEED PRESENT YALLE il

PRESENT WRLE 12838 o

EVIATICH VALLE -2RS YO o SHRT 5P

EENUTION FROGR 1E. =8 YHZ <> FOASHE) 1L STERT

SERVD CIrTeeiD TR YeH3 <> RMVERE IO START 127
ATRESS 123 YOO -SIGNE. 5T

o
(Hem 3y

©
{rEmls)
o

LEE AT ESRTERSES

[Display/setting contents explanation] _
Axis l_iumber display area  Monitoring operating axis number is displayed.

Monitoring data display Data when positioning control is executed by the PCPU is

area dispiayed.

Positioning signal 1) Stop command ......... Stops the operating axis externally
(output) ON/OFF display 2) Rapid stop ............... Immediately stops an operating axis
area command externally '

3) Forward JOG start .... Goes ON during JOG operations in the
address increase direction.

4) Reverse JOG start .... Goes ON during JOG operations in the
address decrease direction.

5) End signal OFF ........ Tums OFF a positioning start completed
command signal/positioning completed signal
6} Velocity-position ....... Switches to positioning control from

switching enabled velocity control externally
7} Limit switch output ....Enables a limit switch output
enable
8) Errorreset ................Clears the error code storage area of a
minor/major error and resets the error
detection signal
9} Servo error reset ...... Clears the error code storage area of a
servo error and resets the servo error
detection signal
10} STOP input/invalid ....Invalidates an external input (valid when
ON and invalid when OFF)
11) Feed position data ..... Sets whether the feed position data is
update command cleared or not cleared when starting in the
velocity-position control switching mode
{ON: not cleared, OFF: cleared).
12) Servo OFF ................ Puts the serva motor in the free RUN state

. Section 14.3.1(1) gives detaiis about screen display items not explained here.
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[Key operations explanation]

Axis number designation 1) When changing the axis number that executes positioning
monitoring by designating an axis number, press the [F1] key.
The axis designation window is displayed. (When the axis
designation window is displayed, the axis number next to the
axis that currently executes posmomng monitoring is
displayed.)
Input the monitoring axis number, and press the [Enter] key.
The axis designation has now been completed and the window
returns to the positioning monitoring window.

2} Previous axis number/next axis number of the axis number
currently displayed in the current axis number display area is
displayed by pressing the [Page Up}/[Page Down] key.

Switching the 1} When displaying the ON/OFF state or the name of a status
status/command signal signal during monitoring on a screen, display the auxiliary
name display function selection window by pressing the [F4] key.

2) After selecting the name display state by usingthe [ « J/[ — ]
keys, either press the [Enter] key in the auxiliary function
selection window, or select the name display state by using a
numeric key. The positioning monitoring window becomes the
selected name display state.

3) When closing a window without selecting an auxiliary function,
press the [Esc] key.
The name display state of the positioning monitoring window
does not change.

Switching to the trace 1} When executing a data trace and displaying trace results, press
graph function - the [F7] key.
The trace graph display window is displayed (see Section
14.3.3).
Switching to the servo 1) When executing servo monitoring or a torque trace, press the
monitoring display [F8] key.
function The servo monitoring window is displayed (see Section 14.3.2).
Monitoring stop/restart. 1) When stopping or restarting monitoring, press the [F3] key.
Closing the window | 1) When closing the positioning momtonng window, press the
[Esc] key.
The window returns to the servo monitoring functuon selection
window.
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14.3.2 Servo monitoring

This section shows how the servo motor of an axis designated in posi- '

tioning monitoring window is monitored. In addition, a torque trace is
executed and the result is displayed.
Change the monitoring axis number in the positioning monitoring window.

[Procedure for displaying the servo monitoring window]

Motion Contoroller

Servo function Oniine function Serve monitoring func- Positiening moni- |
selection window selection window tion selection window toring window

Select the on- Selact the servo Select the axis monitor-
lina function. maenitaring function, ing function.
Servo monitoring
F8 N
window

Select the servo
menitering function.

[Servo monitoring window] (when ADU, MR-SB/SD is used)

SRR 14 DA B O f gIEL T el
)RS5/ SR, HINI T el ol 339

[Display/setting contents explanation]

Axis number display area  Axis number designated in the positioning monitoring window is
displayed. '
Servo monitoring data Data about the servo motor/amplifier is displayed.
display area
1) Paosition loop gain...... Velocity of a control response during
~ (when ADU, MR- positioning control
SB/SD is used),
or,
Position controi
gain (when MR-H-B/
MR-J-B is used)

2} Position droop .......... Real current value error for feed position
data

3) Motor speed.............. Real number of revolutions of a servo
motor

4} Motor current ............ Motor current when the rated current is

set to 100%

5) Regenerative level .... Data {o supervise the regenerative
resistance load ,

6) Servoalarm .............. Alarms detected on the servo amplifier
side (max. 2 alarms are displayed.)

7} Amp. S/W version...... The servo amplifier software version
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Torque trace result Torque trace result that an operation was actually executed is
display area displayed.Confirm the load situation of an actual servo amplifier.
1) Trace time ................ Time from the trace start to the trace stop
2) Peaktorque .............. Max. torque in the torque trace when the
rated torque is set to 100%
3) Effect torque .............Effective torque in the torque trace when
the rated torque is set to 100%
PC READY ON/OFF When the PC READY signal (M2000) goes ON, this is highlighted.
display
Servo READY ON/OFF The motor axis number whose READY signal is ON is highlighted.

display area
Emergency stop display When an axis which is started is stopped because of an emergency,
area this is highlighted.

Monitoring mark This shows that monitoring is currently being executed. (Not
displayed during monitoring stop.)

[Key operations explanation]

Execution of torque trace 1) When starting a torque trace, press the [F1] key.
"TRACING" is displayed in the message area.

2) When stopping a torque trace, press the [F2] key.
"COMPLETED" is displayed in the message area, and the trace
results are displayed in the torque trace result display area.

Switching to the 1) When executing positioning monitoring, press the [F8] key.

positioning monitoring The window returns to the positioning monitoring window.

function ‘ e

Monitoring stop/restart 1} When stopping or restarting monitoring, press the [F3] key.

Closing the window 1} When closing the servo monitoring window, press the [Esc] key. -
The window returns to the servo monitoring function selection
window.

PdINTS

{1} Stopping the torque trace

« Since other functions cannot be executed during a torque trace,
execute other functions after stopping a trace by pressing the [F2]
key.

(2) Torque trace time

» The max. time that a trace can be executed is 1 hour, 2 minutes,
and 8 seconds.

= Ifthe trace is not stopped (when the [F2] key is not pressed), even
if the trace time exceeds 1 hour, 2 minutes, and 8 seconds, the
torque trace will be stopped automatically.

(3) Confirming the servo READY signal is ON

» Execute a torque trace after confirming that the servo READY
signal of the corresponding axis is turned ON in the servo READY
ON/OFF display area.
if the [F1] key is pressed when the servo READY signal is turned
OFF, the "CANNOT EXECUTE, SERVO READY OFF" message
is displayed, and the torque trace is not executed.
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14.3.3 Trace graph

A max. of 3 data items from the position command/position droop/number of
motor revolutions/motor current/velocity command for a designated axis can-
be traced, and the results are displayed on a graph.

[Procedure for displaying the trace graph display window]

Servo function Online function Servo monitoting func- Positioning moni-
selection window selection window tion selection window toring window

Select the on- Select the servo Selact the axis moni-
lina function. monitoring function. toring function.
Trace graph display
window

Select the trace
graph function.

(1) Trace graph display

This section explains the execution of the data trace and the graph
display of trace results.

[Trace graph display window]
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1 Axis number display area

g hs - Graph display area
v Max. value display area
ERae I .
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ety Min. value display area
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{ Bu.ahs B 77 efain sz M-

Trace moment display area.
L— Trace data nams display area
Trace dala display area

2 TRACE GRRPH Okl e

['Displayfsetting contents explanation]
Axis number display area  Axis number that executes the data trace is displayed.

Graph display area Designated trace data is displayed‘ as a graph.

1} Data1 ..cooeiiiiiiinne. Trace graph of the data name displayed
on the left side of the trace data name
display area

2) Data2 ......cccoovveinnnnne Trace graph of the data name displayed

in the middle of the trace data name
display area

3) Datad ... Trace graph of the data name displayed
on the right side of the trace data name
display area

4) Vertical axis cursor... The trace moment when data is picked
up is shown.

5) Horizontal cursor ..... The value of data denoting the position
of a zero.
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Max. value display area
Min. value display area

Trace data name display
area

Trace moment display
area '

. Trace data display area

Trigger condition display
area

Trace interval display
area

Trace time display area

Monitoring mark

[Key operations explanation]

Change of axis humber

Setting of trace data

Trace stant

Trace stop

| The max. values of data 1, data 2, and data 3 during tracing is
- displayed.

The min. values of data 1, data 2 and data 3 during tracing is
displayed.

‘The data name (data 1 to 3) selected as tracing data in the trace

data setting window is displayed.
The data {graph) name that can be scrolled up and down is
highlighted.

A trace moment of data selected by the vertical axis cursor from
trace time (data trace moment within the trace times between trace
start and trace stop) is displayed.

Data selected by.the vertical axis cursor is displayed.

. The data trace start time and start condition are displayed.

Trace interval (msed) is displayed.

The first trace moment and the last trace moment of a graph
displayed on a graph display area within the trace time between
data trace start and data trace stop are displayed.

This shows that monitoring is currently being executed. (Not
displayed during monitoring stop.) .

1) When changing the axis number that executes a data trace by
designating axis number, press the [F1] key. {(When the trace
graph display window is opened from the positioning monitoring
window, the axis number that was selected in the positioning
monitoring window is set.)

The axis designation window is displayed. (When the axis
designation window is displayed, the axis number next to the
currently designated axis is displayed.)

2} Input the axis number that executes the data trace, and then
‘press the [Enter] key. The axis designation has now been
completed and the window returns to the trace graph display
window,

1) When setting the type of trace data, the trace start condition, or
the trace interval, press the [F4] key.
The trace data setting window is displayed (see Section 14.3.3
(2)).

1) When starting the data trace, press the [F5] key.
The trace execution YES/NO selection dialog box is displayed.

2) To execute the data trace, press the [«] key to highlight "YES"
- and then press the [Enter] key. .
The trace is started on the basis of data set in the trace data
setting window.

3) To abort the data trace, press the [Enter] key while "NO" is
highlighted. _

1) When completing the data trace, press the [F8] key.
The data trace is stopped, and the trace results are displayed
in the graph display area as a graph.
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Writing to a file 1) When writing the trace results to a file, press the [F3] key.
' ~ The writing execution YES/NO selection dialog is displayed.

2) Press the [Enter] key when "YES" is highlighted.
The trace result displayed on the irace graph digplay window is
written, and the window returns to the trace graph display
window.

3) When not executing file writing, press the [Enter] key after
highlighting "NO" by pressing the [ — ] keys.

Reading from a file 1} When reading the trace result written by the file writing function
from a file and displaying it in a graph, press the [F2] key.
The read execution YES/NO selection dialog is dispiayed.

2) When "YES" is highlighted, press the [Enter] key.
The window returns to the trace graph display window. (Read
data is displayed in the window.)

3) When not executing a file read, press the [Enter] key after
highlighting "NO" by pressing the [ — ] keys. -

Data pickup {movement 1) When displaying the value of data currently displayed in a

of the vertical cursor) window in the trace data display area, move the vertical cursor
to the value to be displayed within the trace time by pressing
the [ « J/[ — ] keys. The trace data for a displayed graph and
the vertical cursor cross is displayed in the trace data display
area.

2} If the vertical cursor is moved to the—left or right side of the
graph display area, the screen scrolls to the left or the right.

Horizontal scrolling of 1} When scrolling data (graph) currently displayed on a window to

the screen - the right or left, press the [ « J/[ — ] keys while pressing the
[Shift] key.

Vertical scrolling of the 1) When selecting the data to be vertically scroiled from data 1 to

screen ( movement of the 3 dispiayed in the graph display area, press the [Tab] key.

side cursor) 2) When the [Tab] key is pressed, the highlighted posmon moves

from the left to the right.
The currently selected data name is highlighted.

3} When scrolling currently selected (graph) data vertically, press
the [ T /[ 4 ] keys.
Only currently selected data is vertically scrolled. (Other data
does not move.)

POINTS |

(1) Storage of trace results

* When a trace graph display window is closed, the data trace results
executed in this window are cleared.

» To store trace results, write data to a file by using the file writing
function of the trace graph function before closing the window.

(2} Restrictions when the trace graph display window is opened

* Even when the [F11] key is pressed, the menu selection window
will not be displayed.

» The HELP function cannot be used.
(3) Trace stop

« Since other functions cannot be executed during trace operations,
execute other functions after stopping the trace operation by press-
ing the [F6] key.
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Change of the graph
display form
(wide/narrow In the
horizontal direction)

Before changing the graph display form
{change in the horizontal direction)

1)

When displaying data (graph) currently displayed in the window
at double size horizontally, press the [F9] key. '

Whenever the [F9] key is pressed, the graph is displayed at
double size horizontally, as compared with the previous display.
(Enlarged displays are disabied when the trace time is 0 to 7
msec.)

When reducing a graph enlarged by the [F9] key horizontally by
half, press the [F10] key.

Whenever the [F10] key is pressed, a graph is displayed at half-
size horizontally as compared with the previous display.
(Reduced display are disabled except between trace start and
trace stop.) :

After changing the graph display Iform

jo—] F10 ju—

Oms time

3584ms 896ms time 2688ms

Changing the graph
display form (tall/short in
the vertical direction)

Switching to the tuning
function

Switching to the
positioching monitoring
function

Closing the window

2)

When dispiaying data (graph) currently displayed in the window
vertically at double size, press the [F9] key while pressing the
[Shift] key.

Whenever the [F9] key is pressed while pressing the [Shift] key,
the graph is displayed at double-size vertically.

When displaying a graph enlarged by the [Shift] + [F9] keys at
half-size vertically, press the [F10] key after pressing the [Shift]
key. '

Whenever the [F10] key is pressed after pressing the [Shift]
key, the graph is displayed at half-size veriically. .

(Reduced display of a data axis outside the range of the max.
to the min. value is disabled.) '

When it is necessary to change the following servo parameter
after executing a data trace, press the [F8] key.

+ Position loop gain (or position control gain 1)

» Velocity loop gain (or velocity control gain 1)

» Velocity integration compensation

» Feed forward coefficient

. The tuning window is displayed (see Section 14.3.3 {3)).

1)

Change the set value in the tuning window.

When switching to the positioning monitering function, press the
[F7] key. _

The positioning monitoring window (without a name display) is

displayed. And then, menitoring of an axis selected in the trace

graph display window is started. _
When closing the trace graph display window, press the [Esc] ,
key.

The window returns to the servo monitoring function selection
window.
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{2) Settihg of trace data

The type of data that executes a data trace, the conditions for starting a
trace, and the interval in which a trace is executed are set.

[Trace data setting window]
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{EVICEH  8) gt - Devica salling area
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Track interval selling area

52

[Pisplay/setiing contents explanation]

Setting item selection
key display area

Setting item display area

Selectable item number
display area

Selectable item display
area

Device setting area

Trace interval setting

area

[Key operations explanation]
Setting of the data type

The key to select the setting item is displayed.

The required setting item (setting item) to execute a data trace is
displayed.

Selectable item numbers for each setting item are displayed.
Selectable items for each setting item are displayed.

When designating the leading edge of device M as the trace start
trigger, set a device number.

Set the data trace execution interval.

1) When setting the type of trace data, press the [F1] key. "DATA"
and "1" of the selectable item display area are highlighted.

2) Highlight the selectable item number of the trace data name
with the [ T 1/ { ] keys, and then press the [Enter] key.
The selectable item {data name) is highlighted.

3} Although all trace data names can be highlighted by repeating
step 2), only 3 items can be selected.

4} When a selectable item has been selected, close the window
either by selecting other setting items or pressing the [End] key.

5) When canceling data trace setting of a selectable item,
highlight the selected item number that cancels the setting by
pressing the { T J[ { ] keys, and then press the [Enter] key.
The window returns to highlighted selected item data name
normal display, and the setting is canceled.
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Setting of the trigger 1) When setting the condition for starting a data trace, press the |
condition [F2] key. "TRIGGER" and "1" of the selectable item display area
are highlighted.

2) Highlight the condition for starting the trace by usingthe [ T |/
[{]keys.
« When starting a data trace by "T-START" of the trace graph
display function, select "NO CONDITION".

« When starting a data trace by having the start receive signal ON,
select "START ACCEPT ON",

» When starting a data trace by the leading edge of a designated
device, select "M DEVICE ON".

3) When "M DEVICE ON" is selected as the trigger condition,
confirm the selection by pressing the [Enter] key.
The cursor lights in the device setting area.
Input a device number and confirm it by pressing the [Enter]
key. :

4} When confirming the selected trigger condition, select other
setting items or close the window by pressing the [End] key.

Setting of a trace interval 1} When setting the trace data interval, press the [F3] key.
"DISTANCE" is highlighted, and the cursor lights in the trace
interval setting area.

2} To decide the trace interval, input a muitiple (intervai is
rmultiplied by 3.5 msec), and press the [Enter] key.
The setting range is 1 to 256.

End of setting 1) When writing set data and closing the trace data setting
: window, press the [End] key.
The window returns to the trace graph display window, and data
set at the trace data name display area/trigger condition display
area/trace interval display area is displayed.

interruption of setting 1) -When closing the trace data setting window wnhout wrltmg set
: data, press the [Esc] key.
The window returns to the trace graph display window.
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(3). Tuning

(a) When ADU, MR-SB/SD is used

The following servo parameters can be changed:

« Position loop gain values

« Velocity loop gain values

« Velocity integration compensation values

= Feed forward coefficients

Change set values in accordance with results of the data trace.

[Tuning window]

l—— Axis number display area

|| B =) O s i
Wiy GAIMT [ 302 ¢ 180-4I03

L LN Positi i i
F&'ﬁﬁﬁ“&fu i e o : sition loop gain setting area
© e sAnE ; Velocily loop gain selling area

Velocily integration compensation selling area
b Feead forward coellicient setting area

U E40.8m - s | 72 el 57

[Display/setting contents explanation]

Axis number display area- The axis number whose servo parameter is changed (axis number
: ‘ set in the trace graph display window) is displayed.

Position loop gain The position loop gain set at an ADU, an MR-5B/SD and the
setting area position loop gain after the change are displayed.
Velocity loop gain setting  The velocity loop gain set an ADU, an MR-SB/SD and a velocity
area loop gain after the change are displayed.
Velocity integration The velocity integration compensation set at an ADU, an MR-
compensation settlng ~ SB/SD and the velocity integration compensation after the change
area . are displayed.

- Feed torward coefficient The feed forward coefficient set at an ADU, an MR-SB/SD and the
setting area feed forward coefficient after the change are displayed.
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POINTS |

{1} Setting range of the servo parameter is set
The setting range of servo parameters differs among an ADU and
an MR-SB/SD as follows.

Amplifier .
Al o A373/A373UCPU A273UCPU
Servo
S eters ADU MR - SB/SD ADU
- . 110 999 1to 999 1to 999
Position loop gain (510 100) {1 to 9999) (5 to 100)
) . 1 to 4999 1to 9999 1 to 9999
Veloclty loop gain {10 to 4000) (20 to 9999) (10 to 4000)
Velocity integration 20 to 240 1 to 9998 1to 959
compensation {20 to 240) (1 to 9999) {2 to 240}
Feed forward 0 tc 150 0 to 100 0to 150
coefficient {0 to 150) (0 to 100} {0 to 150)

* The figures in parentheses indicate the effective range. If a setting outside
the effective range is made, a servo error occurs.
{2) Setting and display of a feed forward coefficient
Set the feed forward coefficient in the tuning window in 1% units.
When a feed forward coefficient is set in 0.1% units in the servo
data setting mode, the coefficient is displayed by rounding off
numbers less than 1%.
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 [Key operations explanation]

Change of data 1} Highlight the item which a set value is changed by using the

[TV{]keys. '

2) Input data by using the numeric key or adjust the set value by
using the [ « /[ —» ] keys. '
Values are added or subtracted in units of 1 by pressing the
[ < ¥l = ] keys.

3) Press the [Enter] key after changing all set values to be
changed by repeating steps 1) and 2}.
A range check of the set data is executed.
If the check is completed normally, the new data is written to an
ADU and MR-SB/SD of the designated axis. , _
When the writing has been completed, the "COMFPLETED"
message is displayed, and the window closes.
When the "OUT OF RANGE SETTING" message is displayed, a
value outside the range has been set. Reset a value.

Writing data to an 1) Open the tuning window by pressing the [F8] key if there are no
EEROM ~ problems with the data trace result after changing data.

2) Press the [End] key, and write the data to be changed to a
servo system CPU EEROM.
When writing is completed, the "COMPLETED" message is
displayed, and the window returns to the data trace graph
display window.
When the "WRITE-IN ERROR" message is displayed, this -
means the servo system CPU EEROM is faulty.
When the "CANNOT WRITE. PC READY (M2000) ON" message
is displayed, the PC READY signal is turned ON. Re-execute
writing after turning OFF the signal.

Closing the window 1) When closing the tuning window without changing a set value,
press the [Esc] key.
The window returns to the data trace graph display window.

POINTSl

(1) When not writing data to an EEROM _
If any of the following operations are executed without writing new
data to the servo system CPU EEROM after changing the set value
in the tuning window, the new data is cleared:
» The power supply of servo system CPU is turned ON.
» The PC READY signal (M2000} is turned ON.
e Servo error reset ‘
« Switching to the test mode is executed in the OFF state of PC

READY signal (M2000}.
Be sure the new data is written to the servo system CPU EEROM
- in the tuning window when operating an axis designated by the new

data.

(2) When writing new data to an EEROM ‘
When writing new data to a servo system CPU EEROM, execute
writing after confirming that the PC READY signal {M2000) is OFF.
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{b) When using MR-H-B/MR-J-B

[Tuning window]

The following servo parameters can be changed.
» Position control gain 1 values

» Velocity control gain 1 values

» Velocity integration compensation values

+ Feed forward coefficients

Change set values in accordance with the results of the data trace.
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‘—.-]—" Velocity control gain 1 setting area
‘—— Velocity integration compensation setting area
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Feed forward coefficient setting area
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[Display/setting contents explanation]

Axis number display area

Position control gain 1
setting area -
Velocity control gain 1
setting area

Velocity integration
compensation setting
area

Feed forward coefficient
setting area

The axis whose servo parameter is changed {axis number set in
the trace graph display window) is displayed.

The position control gain 1 set at an MR-H-B/MR-J-B, and the
position control gain 1 after the change, are displayed.

The velocity control gain 1 set at an MR-H-B/MR-J-B, and the
velocity control gain 1 after the change, are displayed.

The velocity integration compensation set at an MR-H-B/MR-J-B,
and the velocity integration compensation after the change, are
displayed.

The feed forward coefficient set at an MR-H-B/MR-J-B, and the
teed forward coefficient after the change, are displayed.

(1)

POINTI

Setting ranges for servo parameters
The setting ranges for servo parameters are indicated below.

Amplifier .

Mation Contoroller

e A273UCPU * The figures in parentheses
classifications indicate the effective range.

Servo If a setting outside the effec-
parameters MR-H-B | MR-J-B tive range is made, a servo

Position control gain 1

1 to 9999 (4 to 1000)

Velocity control gain 1

1 to 5999 {20 10 5000)

Velocity integration
compensation

1 to 9999 (1 to 1000)

Feed forward
coefficient

0 to 100

error occurs.
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[Key operations explanation]

Change of data

Writing data to an
EEROM

Closing the window

1) Highlight the item which a set value is changed by u'sing the
[TV ]keys.

- 2) [nput data by using the numeric key or adjust the set value by

using the [ « }/[ = ] keys.
Values are added or subtracted in units of 1 by pressing the
[ « V[ —]keys.

3) Press the [Enter] key after changing all set values to be
changed by repeating steps 1) and 2).
A range check of the set data is executed.
If the check is completed normally, the new data is written 1o an
MR-H-B/MR-J-B of the designated axis.
When the writing has been completed, the "COMPLETED"
message is displayed, and the window closes.
When the "OUT OF RANGE SETTING" message is displayed, a
value outside the range has been set. Reset a value.

1) Open the tuning window by pressing the [F8] key if there are no
problems with the data trace result after changing data.

2) Press the [End] key, and write the data to be changed to a
servo system CPU EEROM.
When writing is completed, the "COMPLETED" message is
displayed, and the window returns to the data trace graph
display window.
When the "WRITE-IN ERROR" message is displayed, this
means the servo system CPU EEROM is faulty.
When the "CANNOT WRITE. PC READY (M2000) ON" message
is displayed, the PC READY signal is turned ON. Re-execute
writing after turning OFF the signal.

1} When closing the tuning window without changing a set value,
press the [Esc] key.
The window returns to the data trace graph display window.

(N

(2

POINTS|

When not writing data to an EEROM _
If any of the following operations are executed without writing new

" data to the servo system CPU EEROM after changing the set value

in the tuning window, the new data is cleared:

» The power supply of servo system CPU is turned ON.

» The PC READY signal (M2000} is turned ON

* Servo error reset

= Switching to the test mode is executed in the OFF state of PC
READY signal (M2000).

Be sure the new data is written to the servo system CPU EEROM

in the tuning window when operating an axis designated by the new

data.

When writing new data to an EEROM

When writing new data to a servo system CPU EEROM, execute

writing after confirming that the PC READY signal (M2000) is OFF.
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14.4 Scroll Monitoring

The servo program being executed and the previous Max. 15 servo instruc-
tions are displayed as a list in the order of execution.

When the new servo program is executed, the servo instruction is displayed
in the lowest line. The serve program that was executed is scrolied up by 1
line. (When 15 servo program lines are already displayed, the servo program
displayed on the top line is erased.)

1 "SCROLL MONITOR" is selected in the servo monitoring function selection
window, scroll monitoring starts.

[Scroll monitoring window]
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[Display/setting contents explanation]

Time series number The order of execution of servo programs displayed during
display area A monitoring is displayed.
The highest number is the most recently executed servo program.

Program number display The number of the servo program being executed is dlsplayed {0
area to 4095}

Axis humber display area  Axis number used in the servo instruction displayed on the right
side is displayed.’
This becomes blank when the START instruction is executed.

Servo instruction display The servo instruciion used with an executed servo program is

area displayed.
When a zero return test operation/position ioop gain check
{position control gain 1} is executed in the servo test mode, "TEST"
is displayed.
The START instruction is displayed on two lines.

Program display area Positioning data of a servo instruction selected from the servo
program listing is displayed.
Monitoring mark This shows that monitoring is currently being executed. {Not

displayed during monitoring stop.)
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[Key operations explanation]

Program read 1} When reading the contents of a listed execution servo program,
press the [F1] key.
Monitoring is stopped, and the monitoring mark vanishes from
the top of a window.

2) Select the servo program to be read from the list by using the
[ TV {1keys, and then press the [Enter] key.
The contents of the selected servo program are read to the
program display area.
Scroll the servo program by pressing [Page Up}/[Page Down]
keys if all the read servo programs cannot be displayed in the
program display area, and confirm the contents.

3) When the START instruction is selected by using the [ T /[ 1 ]
keys, select the servo program number to be read by using the
[ « V[ — ] keys, and press the [Enter] key.
The contents of the selected servo program are read to the
‘program display area.

4} When reading the contents of another servo program, repeat
steps 2) and 3).
The read contents are cleared by pressing the [Enter] key, and
then the contents of the selected servo program are- displayed.

Monitoring stop/restart 1) When stopping or restarting monitoring, press the [F3] key.
Closing the window 1} When closing the scroll monitoring window, press the [Esc] key. .
. ' The window returns to the servo monitoring function selection

window.
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15. INSTALLING AND VERIFYING A POSITIONING 0S

A servo system CPU can write an internal positioning OS (operating system)
by using the IBM PC.

The positioning OS is stored to a floppy disk (SW1SRX-SV13[ }) for installa-
tion. Installation and verification can be executed by the IBM PC started up
by the GSV[][JPE.

« Installation is writing the positioning OS from an IBM PC to a servo system
CPU.
The servo system CPU executes posmomng control by using the :nstalled
positioning OS.

» Veritication is executed between the positioning OSs mstalled in the servo
system CPU and IBM PC.

Positioning OS installation IBM PC Servo system CPU
floppy disk )

Read Installation

—> os os
{SV1[ 1) sV 1)

Verification

(1) General description of functions

The installation mode of the GSV[ ][ JPE contains the following functions:

(writter: to) the servo system CPU.............. See Section 15.1.

Installatijon }—l:: Installation of the positioning OS ’-—- The positioning OS installation floppy disk is installed in

Verification of.the positioning 0S8 I——— The positioning OS installation floppy disk is verified with the
servo system CPU OS. . — .. See Section 15.2.
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15.1 iInstalling a Positioning 0OS

Operation of the servo

system CPU

installation is executed in the following cases:

* When changing the positioning OS installed in a servo system CPU
into the positioning OS of a different model name

« When changing to a newer version positioning OS version following
the update of a positioning OS

Installation procedure

This section shows the procedure for installing the positioning OS in the

servo system CPLU.

Remove the servo system CPU
from the base unit.

l

Set the installation switch on the
rear of the servo system CPU to ON.

L

Reinstall the servo system CPU in
the base unit.

Connect the servo system CPU
and the IBM PC by RS-422 cable.

Supply power to the power supply
module.

Confirm if "INSTALL" is displayed
on the servo system CPU LED in-
dicator. .-

Use the GSV[ ][ ]PE to start up
the IBM PC.

T

Making it possible to install the posi-

tioning OS in a servo system CPU,

OPEAATING SYSTEM

NSTALL SWITCH
[on] Permm
COMPLETED

N’,

*~T Rear side of the

servo system CPU

Installation switch

e S22 Section 7.1.

POINTS I

(1) The positioning OS is installed when the servo system CPU is
shipped. Execute the installation after confirming the model name
and version of the positioning OS installed in the servo system

CPU.

{2) Even when ihstailation is executed, positioning data and a servo
programs written to a servo system CPU are not rewritten.
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Installation by
using an IBM PC

N
[Servo function selection window]
By . DELLIBICEY - R R llnll| Ii:lml.l [tH llU'

Pt
fTRANC

15031t TG
2R AR
LTI Mt
UM IR
525l FILE
SAnLIE
GIL - 102
0:4mr
3 mmmr [
DAL Gt

O E
B I?l|||-‘l illllr

'“..,"!."'ifh-u.

[Installation function selection window]

HRVEUSINL G BT - 010 tC- (R T |nrm|umr.'|mlur

torie s
I:zm Ml Bl Ja
IEINL S ﬁllllr
!l Ty ”' s ameianm
anary et
IS0 [manitR  [ertve emece
i FHE OEm T
5t g d
TSI r

SAT AT}
L TetLLITE

A)

T Ui
inginL ""J‘_ ¢

NGIRY FTNTING SYSHH,

L VAo, M NTEN,

ATNING ST 1S
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A Select "INSTALL" in the servo

function selection window.

......... Select "INSTALL" in the
instaliation function selection
window.

e The installation function
execution window is displayed.
The modei name and version of
the OS installed in the servo
system CPU are displayed in
the window.

If an OS is not installed in the
servo system CPU,
"OPERATION SYSTEM IS NOT
INSTALLED AT PRESENT" is
displayed.

Press the [F1] key to start the
installation operation.
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Installation by
using an IBM PC

A)

2)

Gy
GTAL TUNING SN,
QARG SaSIER 15

WEL MROL AL FETOR,

Tl 1%

EI T K [R5 e ket

[

IGIRL DI AT
Ll

Error (the installation
floppy disk cannot be
confirmed.)

[Enter]
|

1
[Installation execution YES/NO seilection

dialog]

INETALL: DPERAT IMG SYSTEH.

PERATING  SYSTEH IS

GE EN

e

S22 VER.OIC AT PRESEMT.

06 TO BE INSTAULED IS S¥13  wER.€E8G .

{
£

Select "YES", — [Enter]

|

(During installation)

e PSTRULY -
IIETAL [FERATIG SYSTEH.
[PERATING SYSTEH IS

£

=

SVe2  VER.BC AT PRESENT.

05 0 B INIALED 1S 513 VERE .

Ia
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[Installation floppy disk insertion YES/NO
selection dialog] '

SIND PGIN, - ol & @ TFATS s VRN Ty | R b

Motion Conitoroller

. The installation floppy disk
insertion YES/NO selection
dialog appears.

Press the [Enter] key after
selecting "YES". .
Confirm the installation floppy
disk.

The installation floppy disk
must be inserted in the drive
beferebhand.

After confirmation of the
installation floppy disk has been
completed, the installation
execution YES/NO selection
dialog appears.

The model name and version of
the confirmed instaflation floppy
disk are displayed in the .
instaliation function execution
window.

Confirm the displayed model
name and version, select
"YES", and then press the
[Enter] key. The installation is
now executed.

The installation state is
displayed during installation.
{Installation time: about 40
minutes)

Do not remove any cables ]
during instaflation.
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Verification by

using an

IBM PC

3)

|

(Installation is now completed.)

INSTALL, DPERRTING
DTG SYSTEN 1S SWI VER.M AT PRESENT.
5 0 E HSTALE 15 S3 VR .

¥ @

{Esc]

|

[Installation function selection wmdow1

TERAT IMGINL -y JN) - 9 FPCe OO A ]\w]

SETTITL M

SEULTE {MTLHHE
TN T
LE llrmh. il

3 " 3o
AT TR (W )
SRR (1.2

B)

[Verification function execution window]

A TRUALY l\l H"\-* l‘_- s gty iaynx
WERIFTHS. - Sehede v e r%i;"fﬂ
TR o
X sue
n L] b
I A |
1 1
Dereme |t e ampempesem aw A N v TR
LIS 4 O R DO B R BT TS
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"COMPLETED" is displayed in
the message area after -
completing instatlation, Press
the [Esc] key to return to the
installation function selection
window.

If *"PC COMMUNICATION
ERROR" is displayed in the
message area, re-execute the
instailation. :

Select "VERIFY" in the
instaliation function selection
window.

The verification function
execution window is displayed.
Press the [F1] key to start
vetification.



15. INSTALLING AND VERIFYING A POSITIONING OS
——————————————e—————eeee |fO fiON COnioroller

T

Verification by
using an IBM PC

B)

4)

m ',
3 ser

v| frcy 2o

ehyaadyt

pelAL 1 R

Error {the verification
floppy disk cannot be
confirmed.}

[Enter]
|

_ 1
[Verification execution YES/NO selection
dialog]

SEHINSY
SRR
VERTFY
05 T0 BE VERWFIED 15

o m
m 5w

N3 VERGR .

o3

|amne7

[Enter}

{During verification)

S T0 BE VERIFIED 15

o
m s

513 VER.BE .
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[Verification floppy disk insertion YESINO
selection dialog]

st |lr.rm. 1 ||:| -.Ilf - l“ ot

‘| appears, and execution is

The verification floppy disk
insertion selection dialog
YES/NO is displayed.

Press the [Enter] key after
selecting "YES".

Confirm the verification floppy
disk,

The verification floppy disk '
must be inserted in the drive
beforehand.

When confirmation of a
verification floppy disk has
been completed, the verification
execution YES/NO selection
dialog appears and the model
name and version of the
confirmed verification floppy
disk are displayed in the
verification function execution
window,

Confirm the dlSpIayed model
name and version, select
"YES", and then press the
[Enter] key. The verification is
now executed.

The verification state is
displayed during verification.
{Verification time: about 30
minutes)

Do not remove any cables
during verification.

Press the [F2] key to interrupt
verification.

The interruption execution
YES/NO sefection diaiog

temporarily interrupted.
Select "YES" to interrupt
Select "NO" to continue
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5)

(Verification is completed)

ERVLNSTRL 5

weereee "COMPLETED" is displayed in
o the message area after

B REVERD S i v verification has been completed.
Press the [Esc] key to return to
the installation function selection
window.

If "PC COMMUNICATION EHFIOH]

I
m s

is displayed in the message
area, re-execute the verification.

Verificaticn by using
the IBM PC

IEsc]

[Installation function selection window}]

f LUl SRS, Inlb!nru-.tlrutu veeseeres The installation mode is now
g : ended. Switch to another made.

[ [nted

L TL TR
=ity oA T
RVRIE s 72y s e .

37 D [mimitn v LT 'ﬂDHII
§sEing FRE PRI - T
R NE u Illlllﬂ. Fiy
MG F o
(el N

il

L I—
LRI

! AFJ lhé"” o
jal)

' End the GSV] ][ JPE?

YES
[End the GSV[ ][ JPE. [ See Section 7.2.
J

3
Remove the RS-422 cable from
the servo system CPL.

Turn OFF the power to the power
supply module.

Servo system CPU Remove the servo system CPU
operations from the base unit.

Turn OFF the installation switch
on the rear of the servo system
CPU.

4 - | Reinstall the servo system CPU in
the base unit.

Completion
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15.2 Positioning OS Verification

This section shows the procedure for verification when a positioning 0OS
installed in a servo system CPU.

{1} Procedure for verification

The following shows the procedure for verification when positioning OSs
are installed in the servo system CPU and IBM PC,

Connect the servo system CPU
and |BM-PC by RS-422 cable,

l

Supply power to the power supply
module.

Start up the |BM PC by using the
GSV] ][ IPE.

......... See Section 7.1.

[Servo function selection window ]

N T——— e ——— el e Select "INSTALL" in the servo
N b i&.» } function selection window.

Gkl

;smtn i * |

i ttnm :nu:z g
S FILE Il
0=|u||l-'l Ziing

; YR
nm--nmmu e
ST EseHUE

[Installation function selection window]

TR NGTAL T - T R O N R :l-mr] IISEIJ'
METRE

|nwlm| ‘“‘11“'

s1tne
A el L1

......... Select "VERIFY* in the servo
function selection window.

lm
1) 3

12 ut.hu. N
PRI
4 lw'ﬂ.ﬂt

“Jrouren
et fadtOTE muwu

5900 FIE TP /e
AT | I n | Illm. 'umr
runa

a:pra3vn a'?- ‘ e X
TALIREN

BRI L 2ih 3

POINTS

(1) Verification of positioning OS can be executed independently of the
ON/OFF state of the installation switch of the servo system CPU.

(2) If"DATA MISMATCH?" is displayed in the message area, verification
cannot be executed.

158
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Verification by
using the IBM PC

1)

|

]

]
‘[Verification function execution window]

THAL 1)
WATF -

LR RV Lk ] "
Ve e LA SR

[Verification floppy disk insertion YES/NO
selection dialog]

Bt IETRY, 5Y,
Rl T

X Ex
sHr

ORI Lt o, )i RELY LN
omasam; <t JEq WAELY yru0:

SRl R LR

*

LaLIR ]

L) o

19 AT

Error (the verification

floppy disk cannot be con-
firmed.) (Enter]

i

[Verification execution YES/NO selection

dialog]

6 0 EE YERIFIED 15

o e
= s

SH3 VER.B3D .

- BRINFLHEFIRAEE

2)

159

Motion Contoroller

The verification function execution
window is displayed.

Press the [F1] key to start
verification.

.. The verification floppy disk

insertion YES/NO selection dialog
is displayed.

Press the [Enter] key after
selecting "YES".

Coniirm the verification floppy
disk.

The verification floppy disk must
he inserted in the drive
beforehand.

When confirmation of a _
verification floppy disk has been
completed, the verification
execution YES/NO selection
dialog appears.and the model
name and version of the
confirmed verification floppy disk
are displayed in the verification
function execution window.
Confirm the displayed model
name and version, select "YES",
and then press the [Enter] key.
Verification is now executed.
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Verification by
using the IBM PC

2)

|

[Enter]

(During executing verification)
T e R I B T

ST VRIFIED 15 513 VRSE .
A s
[:3 £ 18

{Verification is now completed.)

SR
JReRmIzs
VERIFY 05

) 05 10 B VERIFIED 15

3 vER.GEH .

X @
| e

[Esc]

[Instaliation function selection window]
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et
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Y
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i

SEFTEIRAY

s MERATN W
CmTLRE
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.........

Select "NO" to continue

Verification state is displayed
during verification. (Verification
_time: about 30 minutes)

Do not remove any cable during
verification.

Press the [F2] key to interrupt
verification.

The interruption execution
YES/NO selection dialog appears
and execution is temporarily
interrupted.

Select "YES" to interrupt

"COMPLETED" is displayed in
the message area after

" completing verification. Press the

{[Esc] key to return to the
installation function selection
window.

If "PC COMMUNICATION ERROR"
is displayed in the message
area, re-execute the verification.

The installation mode is now
ended. Switch to another mode.
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16. BACKUP FUNCTION

The backup function is used to store (read) data in a servo system CPU to a
backup file and to load (write) backup file data to a servo system CPU by when
the servo system CPU is connected to an IBM PC. '
The following 4 kinds of data can be stored to a backup file:

System set data

« Positioning data

« Servo program data

Necessary data for zero return in the servo system CPU

Since details about the operation of this function are not given in this
manual, if it is necessary to use this function for maintenance, consult
system supplier. Or, check how to use the HELP function (see Section
6.7) operation of the GSV[ ][ JPE, and execute it.

16.1 General Description of Functions

The backup functions of the GSV] ][ ]PE consist of the following functions:

I Backup Backup |—— 3 backup file of data in the servo syétem CPU is created and written to an IBM
C.

Servo system GPU backup data written to an IBM PG is loaded to the servo
system CPU. ‘

16.2 Overall Procedure

This section shows the overall procedure for executing backup/loading.

| The backup function selection window is displayed. I

o

| Press the [Esc] key to close the selection window after executing each function.

POINTS I

(1) When replacing a servo system CPU with another servo system
CPU, the backup function can return the servo system CPU to
the previous state (state before replacement) by loading backup
data from the replaced servo system CPU to the new servo sys-
tem CPU. . A

(2) The backup data file of the servo system CPU is stored as the
SVBACK13.BIN file in the \GPP\USR\system name\sub-system
name.
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17. FILE MAINTENANCE

The servo file mode is used to write/read the following servo file data
toffrom a hard disk/floppy disk:

« Servo data

» Servo program

Since details about the operation of this function are not given in this man-
ual, if it is necessary to use this function for maintenance, consult system
supplier. Or, check how to use the HELP function (see Section 6.7) opera-
tion of the GSV[ ][ |PE, and execute ii.

17.1 General Description of Functions

The servo file mode of the GSV| ][ |PE contains the following functions:

System name —— Sub-system — File name

directory name directory
— Aead ....... Function that reads a servo file
stored in a hard disk/floppy disk
— Write . ....... Function that writes the contents of the
internal memory to a floppy disk/hard
disk by using a designated file name
— Verity ....... Function that verifies a servo file in the
hard disk/floppy disk and the internal
memory
— Delete ....... Function that deletes a designated
servo file from file data registered in
the hard disk/floppy disk
— Copy . .. ..... Function that copies designated con-
tents from a desingated drive
— Directory . . ... Function that displayes the directory
of a file name in a list
— Display format . . Function that sets the display of a
change comment and a comment (GPP) and
selects the display order
— Directory .. ... Function that prints a system name, a
printing sub-system name and a file type name
— Deletion .. ... Function that designates a sub-system name registered in
a hard disk/floppy disk and deistes a servo file
—Copy ....... Function that copies all servo files of a designated sub-
- system name from a designate drive
— Direstory . ... Function that displays the directory of a file name in a list
— Display format .  Function that sets the display of a comment and a2 comm-
change net (GPP) and selects display order
— Directory . ... Function that prints a system name, a sub-system name
printing and a file type name
— Deletion . . .... Function that designates a system name registered in the hard disk/floppy
disk and deletes a servo file
— Creation ..... Function that creates a system name and a comment
— Directory . . ... Function that displays the directory of a file name in a list
— Display format . . Function that sets a display of a comment and a comment (GPF) and selects
change display order
— Directory ..... Funection that prints a system name, a sub-system name and a file type name
printing

POINT I ‘

Always make sure the floppy disk has been formatted when writing to a
floppy disk.
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17.2 Overall Procedure

This section shows the overall procedure of the servo file mode.

Servo file screen

System name directory display

Delete F4
Create %EF7B
Resetting of a system name ([F8])
Display format change D)
Directory printing {[F10})

Sub-system name directory display |

|

Delete

([F4])
Sopy ([FS])
Resetting of a system name ([F8]}
Display format change ([Fal)
Directory printing (F10]}

File type name *

Read Fip
Wirite f =) ;

) Verify ([F3])
Delete {[F4D)
Copy (IF5])
Resetting of a system name  {([Fs])
Display format change (IF9))
Directory printing (fF10]

* Select a file type, and execute each operation.

POINTI

The following 2 Kinds of file types can be designated:

* Servo data
= Servo program

17 -2
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18. PRINTOUT

The servo printer mode is used to print out servo programs, positioning
data and system set data set by the GSV[ ][ ]PE.

Since details about the operation of this function are not given in this man-
ual, if it is necessary to use this function for maintenance, consuit system
supplier. Or, check how to use the HELP function {see Section 6.7) opera-
tion of the GSV[ ][ IPE, and execute it.

18.1 General Description of Functions

The servo printer mode of the GSV[ ][ ]PE contains the following functions:

[_Servo printer | Printer data setting }— Function that sets a printing format

~— Sheet setting ......... Function that sets the type of sheet to be used for a printout
= Continuous sheet '

[— Sheet (A4 V)

— Sheet (A3 V)

— Sheetwidth .......... Function that sets the width of the sheet to be used for a printout
~— 8 inches '
“— 11 inches ) .
~—Sheetwidth .......... Function that sets the length of the sheet to be used for a printout

— 8 inches {Printing line: 60 lines)
— 11 inches (Printing line: 82 lines)
— 186 inches (Printing line: 120 lines)
— Printing start position ... Function that uses the number of characters (0 to 16) to set the width
‘ from the left end of a sheet to the printing start positien
~— Print header ........... Function that sets printing with/without a print header
With '
Without

-| Servo printing I— Function that prints servo programs, positioning data and system set data

—Program ............. Function that prints out the use list of a created program or a created
program ‘

— Without

— Program uvse list
— All programs

— Range designation

—Axes data ............ Function that prints out fixed parameters, servo parameters, zero re-
turn data, and JOG operations data
— Without

— All data
~— Range designaticn

— Parameter block ...... Function that prints out 16 biocks of parameter blocks
— Without '

— All data )

-~ Limit switch .......... Function that prints out limit switch output data
— Without

~— Alil data

: — Range designation

— System setting ........ Function that prints cut system set data

— Without '

— All data

—Page ................ Function that sets with/without a page number
Without

With

18 -1
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18.2 Overall Procedure

This section shows the overall printout procedure.

Servo printer function selection window display

Printer data setting

|

Sheet setting

Sheet width

Sheet {ength

Printing start position
Print header

Servo printing

Program

Axis data :
Parameter biock
Limit switch
System setting
Page

| Printout |

Use the [Esc] key to close the setting window after completing the printout.

18.3 Printer Mddels

Any general-purpose printer that utilizes the ESC/P code can be used with
the GSV[ ][ JPE. _ ‘
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19. A373 — A373U CONVERT

The A373—-A373U convert mode is the mode in which files created at an
A373CPU are converted for use at an A373U/A273UCPU.

Since details about the operation of this function are not given in this man-
ual, if it is necessary to use this function for maintenance, consult system
supplier. Or check how to use the HELP function (see Section 6.7) opera-
tion of the GSV[ ][ JPE, and execute it.

19.1 General Description of Functions

The A373 = A373U convert mode of the GSV|[ ][ ]PE includes the following
functions.

A373 — A373U CONVERT Machine name designation Designate the source and destination for the A373 -
A373U conversion.

Execute Executes file conversion, from-the designated conver-
sion source to the conversion destination.

19.2 Overall Procedure

The overall procedure for executing A373 — A373U file conversions is
shown below.

I A373 - A373U file CONVERT window display |
]
l

I Machine name designation I (fF1])

To convert ancther file rap

Closure of the A373 — A373U file conversion windowl {IEsc])

19-1
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20. TROUBLESHOOTING

This section explains error contents, their causes, and corrective actions to
take for the errors that can occur when this system is used.

20.1 Troubleshooting Basics

It is important that highly reliable equipment is used to increase the reliabil-
ity of the system. And, it is more important to be able to restart the system
quickly when an error occurs.

This means the cause of the error must be found and corrected qumkly.
The following 3 points are critically important when doing troubleshooting:

{1} Visual checking
Visually check the following:
1) Machine status (Operating/not operating)
2) Power ON/OFF
3) State of /O devices
'4) Wiring status (I/O wires-and cables)

5} Display status of the different indicators (RUN L.LED, POWER LED, IO
LEDs, etc.)

6)' Settings of the different setting switches (extension base, latch, etc.)

Connect peripheral devices after checking steps 1) to 6) above, and
then check the operating state of the motion controller and the program
contents.

(2} Malfunction checking _
Do the following operations and see if the malfunction changes.
1) Set the RUN/STOP keyswitch to STOP.
2) Reset by using the reset keyswitch.
3} Turn the power supply ON and OFF.
(3} Narrowing the range where the error might have occurred.

Determine in which of the following 3 places the error occurred by do-
ing (1) and (2) above. :

1} Motion controlier or others
2) 1fO module or others
3) Sequence hrogram

20 -1
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20.2 Errors That Occur in the SCPU and the Extension Base Loading Unit Side

The errors that occur in the SCPU of a servo system CPU and the exten-
sion base loading unit side are the same as the errors that occur in the
A3NCPU(when using an A373CPU) or ASUCPU (when using an
A373U/A273UCPU). The Troubleshootmg section of the ASBNCPU(when us-
ing an A373CPU) or A3UCPU (when using an A373U/A273UCPU) User’s
‘Manual gives details about handling these errors.

POINT

When the troubleshooting corrective action requires the servo system
CPU, the positioning unit,motion unit,l/0 unit or the servo motor, etc. to
be replaced, consult system supplier.

Also, consult system supplier to confirm the replacement procedure of
different units, switch settings, etc.

20.3 Error Codes for Errors That Occur in the PCPU .

These errors include are servo program setting errors and positioning er-
rors.

(1) Servo program setting errors

Servo program setting errors involve positioning data set in the servo
program. Positioning data is checked at the start of each servo pro-
gram’s execution,

Errors.can occur when positioning data is set by indirect setting.
When an error occurs, the following happens:

1) the servo program setting error flag (M2079) is set.

2) The program where an error occurred is stored in the error program
number storage register {D9189).

3) The error code is stored in the error item information storage register
{Da190).

{2} Positioning errors

(a) Positioning errors occur at the start of positioning or during position-
ing. They are classified as low errors, high errors, and servo errors,

Errors Error Codes Error Causes Corrective Aétion(s)
' Error caused by a sequence Confirm the error code by using
program or servo program peripheral devices, and remove
Low errors | 1 to 999 the cause of the error by

madifying the sequence
program or serve program.

Error caused by an external Confirm the etror code by using
input signal or control peripheral devices, and remove.
High errors | 1000 to 1999 command from the SCPU the cause of the error in the

external input signal or
seguence program.

. Errors detected by the servo Confirm the error code by using
Servo ) amplifier peripheral devices, and remove
errors 2000 t0 2999 the cause of the error on the
: servo side,
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(b) When an error occurs, the error detection signal of the axis where an
error occurred goes ON. The error code is stored in the low error code
storage register, high error code storage register, or servo error code

storage register.

Devices . Error Code Storage Registers Error detection
Errors Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | Axis7 | Axis8 signal
Low error D8sos D826 D84é b866 D8ss Daos Dazée D946
High error " | pso7 | bezz D847 D867 D887 Dgo7 D927 D947 Xo?
Servo error Dsos . | Dazs Ds84s D868 Dsag D908 D928 Do48 Xn8

{¢) When another error occurred after storing an error code, the new one
is overwritten on the old one and the old one is cleared.
However, the history of the error that occurred can be confirmed by
using a peripheral device (IBM PC started with the GSV[ ][ ]PE).

{(d) The error detection flag and the error code are stored until the error
reset signal (Yn7) or the servo error reset signal {(Yn8) goes ON.

POINTS |

{1)When a servo error occurs, the same servo error code is sometimes
stored again even when the servo error reset {Xn8:0N) is done.

(2)When a servo error occurs, remove the cause of the error on the
servo side, and do servo error reset.
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20.3.1 Servo program setting errors

Error codes, error contents and corrective actions for servo program setting
errors are shown in Table 20.1.

-In error codes indicated by * in Table 20.1, "n" indicates the axis number (1
to 8).
Table 20.1 Servo program setting errors list
Error
Codes . Corrective
Stored In - Error Names Error Contents Error Pracessing Action(s)
D9130
Parameter The parameter block number is Servo program is Designate a parameter
block number designated outside the range exscuted setting the block number in the
1 setting error from 1 to 16. _parameter block range from 1 to 16.
' number to the default
vaiue 1,
Address/travet (1) Address is set outside the {1)The axis does not (1) If the control unit is
distance setting specified range when doing start. (When doing degree, set the
error absolute positioning control. interpolation control, address in the
(Excluding no interpolation range from 0 to
velocity control Unit Address selting range control axes start.) 35990999,
and (2)If an error-is
velocity/position degres | Oto 35999999 | X10%dagres detected during
control} velocity switching
. control or constant
. (2) When doing increment velocity control, the (2) Set the travel
no3 positioning control, the axis decelerates distance in the
travel distance is set at and stops. range from 0 to
-2147483648 (H80000000). (3)While multiple servo %(2147483647).
programs are being
executed
simultaneously, no
servo program is
execuled when an
efrot occurs in one
servo program.
Command {1} Command velocity is set {1)The axis does not (1) Set the command
velocity efror outside the range from 1 start if the command velocity in the range
to the velocity limit value. velocity is set at 0 from 1 to the
or less. velocity limit value.
{2)Control is done at
the velocity limit
(2) .Command velacity is set value if the
outside the setting range. command velocity is
set exceeding the
4 Unit Address setting range velocity limit value.
mm | 116600000000 | X10Zmm/min
inch | 110600000000 | X10%inch/min
degree | 1o 6000000 | X10- degree/min
FULSE | 1 to 1000000 PLS#sec
Dwell time Dwell time is set cutside the Control is done using Set the dwell time in
5 setting error range from 0 to 5000. defauit value (0). the range from 0 to
5000.
& M code setting M code is set outside the range | Control is done using Set the M code in the
error from 0 to 255. default value (0). range from 0 to 255.
Torque limit Torque limit value is set outside | Control is done using Set the torque limit
7 value setting the range from 1 to 500. the torque limit value value in the range from
error of the designated 1 to 500.
parameter block.
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Table 20.1 Servo program setting errors list (continued)

Error
Codes . Corrective
Storsd In Error Names Error Contents Error Processing Action(s)
D9190
Assist point (1) Address is set outside the The axis does (1) If the control unit is
setting error specified range when not start. degree, set the address
(When doing doing absolute positioning in the range from © to
circular control. 35998999,
interpolation
with the assist Unit Address sefting range
point)
degrea |0 10 35009099 X10%degree
(2) Travel distance is set at (2} Set the travel distance in
nog* -2147483648(HB0000000}) the range from O to
when doing increment +2147483647.
positioning control.)-

(3)  The start point is equal to (3) Set the start, assist, and
the assist point, or the end points so that they
point is equal to the end will not equal to one
point. another.

(4) The assist point is located (4) Set the assist point OFF
on the line between the the line between the start
start and end points. and end lines.

Radius setting (1) Address is set outside the The axis does (1) If the controi unit is
error (When specified range when not start. degree, set the address
doing circutar doing absolute positioning in the range from 0 to
interpolation control. 35999999,
with the radius)
Unit Addrass setting range
degree |0 to 35999999 | X10%degres

{2) Travel distance is set at {2) Set the travel distance in

-2147483648(HB0000000) the range from O to
. when doing increment +2147483647,
nos positioning contral.

{3) The start point is equal to (3) Set the start and end
the end point. points so that they will

not be egal to each other,

(4) The distance between the (4) Adjust the relationship
start and end points is between the start-to-end-
larger than radius. point distance (L) and the

radius (R) as the
fallowing equation shows:
2R<"
Center paint (1) Address Is set outside the The axis does (1) if the control unit is
setting error specified range when not start. degree, set the address
{When doing doing absolute positioning in the range from 0 to
circular control, 350999899,
interpolation -
with the center} Unit Address setling range
n1o* degres | 010 25996095 | X105degres

(2) Travel distance is set at {2) Set the travel distance in
-2147483648(H80000000) the range from O to
when doing increment 2147483647
positiening control.
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Table 20.1 Servo program setting errors list (continued)

Error )
Codes . Corrective
Stored In Error Names Error Contents Error Processing Action(s)
D9190
Interpelation The interpolation control unit is Controi is done at | Set the interpolation
11 control unit set outside the range from 0 to the default value control unit in the range
. setting error 3. {3). from 0 to 8.
Velocity limit The velocity limit value is set Control is done atthe | Set the velocity limit
12 value setting error | outside the set range. default value value in the specified
{200000PLS/sec). range.
Acceleration time | The acceleration time is set at Control is done at Set the acceleration
13. setting error 0. the default value time in the range from 1
{1000). to 65535.
Deceleration time | The deceleration time is set at Set the deceleration
14 setting error Q. time in the range from 1
to 65535,
‘Deceleration time | The deceleration time for an Set the deceleration
15 for an immediate immediate stop Is set at 0. time for an immediate
stop setting error stop in the range from 1
to 65535,
- The torque limit value is set Control is done at Set the torgue limit
16 Torque limit value | s ide the range from 1 to 500. | the default value value in the range from
setting error 1 (300 %). 1 to 500.
Circular The circular interpolation Control is done at Set the circular
interpolation tolerance is set outside the the default value interpolation tolerance
tolerance. setting specified range, (100PLS). in the specified range.
error
Unit Address selting range
17 mm X10""wm
inch X10%inch
1 to 100000
degree X10degree
PULSE PLS
Repeat count The repeat count is set outside Control is done by Set the repeat count in
18 setting error the range from 1 to 32767. setting the repeat the range from 1 to
. count at 1. 32767.
START command (1) The servo program The axis does not {1} Create a servo
setting error designated by the START start. program
command does not exist. designated by the
START command.
{2) Thereis a "START" (2) Delete the servo
19 command in the program containing
designated servo program. ‘the START
command.

{3) More than one axis has (3) Do not designate
been designated for the more than one axis.
started servo program.

Point setting error | During constant velocity The axis does not Designate a peint
20 cantrol, no point designation start. between CPSTART and
has been made in the CPEND.

instructions.
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Table 20.1 Servo program setting errors list (continued)

Error
Sg‘:::sm Error Names Error Contents Error Processing c:;:?:':'(‘g
D9190
Reference In linear interpolation using the | The axis does not Set one of the axes to
velocity error reference axis velocity start, be interpolated as the
designation method, an axis reference axis.
21 other than one to be
interpolated has been
designated as the reference
axis.
S-curve ratio The S-curve ratio when The S-curve ratio " Set the S-curve ratio
20 setting error designationg S-curve is controlled so within the range O to
acceleration/deceleration is that it does not 100%.
greater than 100%. exceed 100%.
START The servo program designated | The axis does not Set the correct servo
900 instruction setting | by the DSFRP/SVST instruction | start. program number,
error does not exist,
START (1) The axis No. set for the The axis does not {t)Set the correct axis
instruction setting DSFRP/SVST instruction is start. No.
error different from the axis No.
) set for the servo program.
901
(2) A DSFRP instruction has {2) Use the SVST
been used when executing instructions for 4-
4-axis linear interpolation. axis linear
interpolation.
' Servo program The instruction code cannot be The axis does not Set the correct
a02 instruction code decoded (the instruction code start. | instruction code,
error used does not exist). :
Axis No. setting An axis not used in the system The axis does not Set an axis No. that is
906 error settings has been set for the start. used in the system
servo program set with a seftings.
DSFRP/SVST instruction.
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20.3.2 Minor errors

Minor errors are those that occur in the sequence program or servo pro-

gram. The error codes for the errors are from 1 to 999.

Minor errors consist of set data errors, positioning controi start-up errors,
positioning control errors, and control change errors.

(1)} Set data errors (1 to 99)

The data set in the parameters for positioning control is not correct.
Error codes, causes, processing, and corrective actlon(s) are shown in

Table 20.2.

Table 20.2 Set data errors list (1 to 99)

Error Data Where - Error Corrective
Codes | Errors Occurred Check Timing Error Causes Processing Action(s)
Zero return data | When starting The zero return Zero return is not | Set the zero return
zero return velocity is set outside | started. velocity at or below
22 the range from 1 to the velocity limit
the limit value. value by using a
peripheral device.
The creep speed is Set the creep
set outside the range velocity at or below
23 from 1 to the zero -the zero return
return velocity. velocity by using a
peripheral device,
Parameter block | When starting The unit for Control is done” | Use the same unit as
interpolation interpolation control using the unit for the unit for the
control of parameter blocks the contral of control of servo
40 and the unit for fixed parameters. | parameters and the
control of fixed unit for the control of
parameters are not fixed parameters.
the same.

POINT I

Sometimes, the error code is not stored depending on the combination
of units when the units for interpolation control of parameter block and
the unit for the control of fixed parameters are not the same.
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(2) Positioning control start-up errors (100 to 199)

The errors shown in this section are those detected when startmg up
positioning control.

Error codes, causes, processing, and corrective action(s) are shown in
Table 20.3. _

* The error codes are stored in the error code storage area of all the

corresponding interpolation axes when interpolation control is done.

Table 20.3 Positioning control start-up errors list (100 to 199)

Contrel Modes |
3
o t
] -3 el o & -]
4 2 o| @ 5 c o
@ 2 [ @
S |Bl<| . E[5|e |85l :
RHEHNHEEEIEEHE Error Causes Error Corrective Action(s)
El2lsiel%lalelols| 2|2 Processing
w IS BB BE|SI2|K|e|3
[T al=| = cle
o - o dN| C
£ {(2=|8] |=| |2
‘®
[
o
» PC ready flag (M2000) or Positioning « Set the servo system CPU o
100 |[o|lojo|ololo|lolololo PCPU ready flag (MS074) was | control does RUN.
reset. not start.
« Sat the PC ready flag (M2000).
» Start receive flag (M2001 to » Provide an interlock in the
M2008) of the corresponding program not to starl the
1M |O]10|0O|0O|OC|(O[(C|O|OC|0O]| axeswassel. corresponding axis {(use the
start receive reset as the
interlock condition).
» Stop command {Yn0) of the s Turn OFF the stop command
103 {O|0|0Q|0|0|010[0|)0| 0| corresponding axis was turned {Yn0} before starting posilioning!
ON.
+ immediate slop command » Turn OFF the immediate stop
104 |O|O|O({O|O|0O]|O|O|0O|0O[| (Yn1)of the carresponding axis command (Yn1) before starting
was lurned ON. positioning.
. Posmomng outside the slroke = Positioning end (target) point
108 O} O o0 O] limit was called. must be within the specified
stroke {imit.
» An address making no arc was « Designate correct addresses
designated during circular (servo program).
- interpolation with an assist
point.
0
107 10 ) The desugnazed start point
address, assist point
address 'and/or end pojnt
address has an error,
« An address making no a{c was
designated during circular
interpoiation with the radius.
108* 1 O 0 The designated start point
address, assist point :
address "and/or end pojnt
address has an error.
+ An address making no a(c was
designated during circutar
interpolation with the center.
109 | O o] The designated start point
address, assist point
address and/or end point
address has an error.
) The dlﬂerence between the end
110* | o o point address and the ideal end
point exceeded the circular
|nterpo|atton tolerance.
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Table 20.3 Positioning control start-up errors list (continued)

Control Modes
s
£
®
2| |3 |58/ 2 | |8
0 om| ? =l cg| @ o]
O |e|lx oS a8 2 o= &
5 |5|8|5 S G|> ol g 3 Error Causes Error Corrective Action(s)
Egggtazggmé Processing
S|E|25]%58] 1% g|E
al® ol 2| @ cl @
) == 5§ L Nl &
£l |=|®|o =
]
k-]
a
« Velocity/poesition control restart | Positioning « Do not perform restart when
111 o was made although the control does the velocity/position control has
: velocity/position control was not start. not been stopped.
not stopped.
= The zero return completed « Zero return cannot be started
signal (XnA) was turned ON continuousty. Perform a JOG
during near-zere point restart- operation or positioning to
115 o} ing. return the axis to the point
before the near-zero point dog
signal was output, and retry
. the zero return.
« The set JOG velocity is 0. * Set qlgoérecl speed (within the
specified range).
o = The set JOG velocity is outside | Controlied at P ge)
118 the specified range. . the JOG
velocity limit
value,
« A set data error occurred when | Positioning « Sel the data correctly.
simultaneously starting JOG control
117 0 operation programs. starts in the
forward
direction. .
120 o « Count zero return ZCT not set, | Zero return + Execute zero return to pass
was not through Z-phase.
- completed
« Zero return absolute value correctly. » The servo system CPU memory
121 O storage E2ROM error hardware fife has expired.
‘ Replace it.
= A VVF/VVR instruction has The axis « For the MR-SB/SD axes, use
136 o] been used for the MR-SB/SD | does not the VF/VR instructions instead
axis. start. of the VVF/VVR instructions.
« In linear interpolation for which » Do not set an axis whose travel
140. 10 a reference axis is designated, distance is zero as the
' the travel distance of the reference axis.
reference axis is set at "0". ]
« An odd number is set to the U Set an even number to the
141 Q| position instruction device for position instruction device for
position follow-up control. position follow-up control.
« A external input signal has = Perform external input signal
come ON although external setting in system setting.
142 o o input signal setting has not
been periormed for A278LX
external signals in the system
settings.
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(3) Positioning control errors (200 to 299}

Errors shown in this section are those detected during positioning con-

trol.
Error codes, causes, processing and corrective action(s) are shown in
Table 20.4.
Table 20.4 Positioning control errors list (200 to 299)
Control Modes
°
- o > . &
HERHEHEERERE
o | = & =| €] o | E| &
S |Els288l8lelsldl2 E '
g [8iE 8la ‘; > 8 2|2 _E Error Causes Prot:er:;ing -Corrective Action(s)
u | B E| 32557 elF
ol g| > 6| 8| & 2| &l w
e 213 & gl N| g
g ol 2| o = o
£ =|>| o 2
g
Q
o
+ The PG ready flag (M2000) The axis « Set the PC ready flag (M2000)
was reset while starting decelerates after all axes have stopped.
200 jO{O|O|O|O|O|O|O O positioning in response to a and stops.
start request given by a
sequence program.
= The PC ready flag (M2000} « After setting the PG ready flag
was reset dusing zero return. {M2000), or after turning the
201 o stop command (Yn0) or the
immediate stop command
(Ynt) OFF, retry the zero
return
o| |- e stop command (vn0) was e o e
turne: uring Zero return JOoG OPel':ﬁoﬂ Ior po%ﬂicning
. . .- to return the axis to the point
= The immediate stop command | The axis is before the near-zero poil;,'lt
203 fo} {Yn1) was turned ON during stopped d ianal iout. and
Zero return immediately g signa’ was ouipltt, and re-
. ) ' try the zero return.
+ The PC ready flag (M2000) No « Set the PC ready flag (M2000}
was set while decelerating by | processing. after all axes have stopped.
204 {OjO|O|Q|O|Q|10{O|0O]0O]| the PC ready flag (M2000) (The PC ready flag (M2000})
, being reset. set while decelerating is
ignored.)
« An emergency stop was The axis is + In the case of the near-zero
attempted by pressing the stopped point dog return, perform a
[Back Space] key. immediately. JOG operation or positioning te
return the axis to the point
before the near-zero point dog
signal was output, and retry
the zero return.
» If the near-zero point dog
signal is turned OFF in the
206 Q case of count zero return,
perform a JOG operation or
positioning to return the axis to
the point before the near-zero
peint dog signal was output,
and retry the zero return,
(if the near-zero point dog
- signal is turned ON in the case
of count zero return, retry the
zero return.} .
¢ The command position data The axis « Set the travel distance or limit
exceeded the stroke limit. decelerates stroke so that positioning is
In the case of circular and stops. performed within the stroke
“interpolation, only efror codes limit.
for axes where command
207 | O clo]o O] position data exceeded the
stroke limit are stored. In the
case of straight line
interpolation, error codes for
all interpolation axes are
stored. -
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Table 20.4 Positioning control errors list (200 to 299) (continued)

Control Mades
g
@ [
2 HEEHEEREHE:
o | o @ =] £ 8 2l el a
o=\t 5 8l |9 55 £
. [ al x| o Q| & J rror . -
5|8 E E :_‘ f:‘ ':"E g 'E K] ; Error Causes Processing Corrective Action(s)
w 5| g8 22 s a|e]B
olag|l™|®| 8% | 5| w
(-9 [ al o e £l @
] sl el 5 SNl 5
£ 2= 8 = 2
a
-]
o

» The command position data | The axis Set the travel distance or

of the other axis exceeded | decelerates limit stroke so that

208 | O 1o the stroke limit during “and stops. _positioning is performed
cireular interpolation {other within the stroke limit.
axis error).

« During V/P control, an Correct the veloclty setting
overrun occurred because so that overrun does not
the set axis travel distance oceur.
is smaller than the required Set the setlting travel
deceleration distance when distance at which an
|n_putl||ng the CHANGE overrun does not occur.
signal.

209 ° 0 = On input of the near-zero
point dog signal when
starting a courd zero return,
an overrun occurred
because the set travel
distance was smaller than
the deceleration distance.

» During V/P control, the set The axis Set the travel distance or
axis travel distance exceeds | decelerates limit stroke so that

210 O the stroke limit when and stops. positioning is performed
inputting the CHANGE within the stroke limit.
signal.

« During positioning, an Set a velocity at which
overrun occurs because the overrun does not occur.
deceleration distance for Set a travel distance at

214 o the correspanding output which overrun does not
velocuty is not attained at oceur.
the point when the finai
positioning address is
detected.

+ An attempt was made to The MPG Perform the MPG operation
control an axis that has inputis . after the axis has.slopped.

214 o already been moved with ignored until
the MPG by setting the the axis
MPG operation enable flag | stops.
for that axis.

+ The velocity change point The axis Set the velocity change
address Js greater than the | is stopped point within the range of the
end point address, immediately. preceding velocity change

point and the end point.

215 o » An address to control
positioning in the opposite
direction was set.

= One servo program was Modity the sequence
executed again. program.

= [n position follow-up control, { The axis When the control unit is
when the control unit is decelerates “degrees", set a command

220 0 "degrees”, a command and stops address within the range 0
address outside the range 0 | (M200[ ] {o 35999999,
to 35999999 has been set. | OFF) )

« In constant velocity conirol, | The velocity Set a velocity command

205 o the velocity at the pass is kept at the value belween 1 and the
point exceeds the velocity velocity limit velocity limit value,
limit value, value.
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(4) Errors occurring when changing current position data and velocity (300
to 399)

Errors shown in this section are those that occur when changing cur-
rent position data and velocity.
Error codes, causes, processing, and corrective action(s) are shown in

Table 20.5.
Table 20.5 List of errors occur when changing current position data and velocity
(300 to 399)
Control Mades
3
Py - . 3
g8 [5|8% |88
c| U =2l a8 LA -
S 2| & 882 sl 2|3 Error
s |8 g § nb_. ';. ; g % ] 3 Error Causes Processing Corrective Action(s)
IR IR AR TR R -
2 e 9l ol ® £l o &
8 213§ SNl g
£ >|>|o = 2
@
o
a
» An attempt was made to The current | Maodily the sequence program
change the current position position data | so as to use following devices
data for an axis being is not as an interlock to change the
moved. changed. _ current position data.
(1} Reset state of the reset start
« An attempt was made to receive fiag(M2001 to
. ) change the current position - M2008)
00 |0|O0|0I0|0]O(O]Oj0O|0 data for an axis that was not {(2) ON state of the servo
yet booted. READY signal (XnF)
« An attempt was made to
change the current position
data for an axis whose status
was "servo OFF”.
« An attempt was made to The velocity | The velocity of an axis being
301 o change the velocity of an is not returned to the zero point
axis being return to the zero | changed. cannot be changed.
~ paint.
» An attempt was made to The velocity of an axis being
a0z |o change the velocity of an returned 1o the circular
axis being return to the interpolation cannot be
circular interpolation. changed.
« An aueml!lat wals madefto ghe l\:el«ac:ité‘( offt an axis cannot
change the velocity of an e changed after automatic
308 OO cjojo ° axis after automatic deceleration has started.
deceleration has started. .
« An aitemp! was made to The velocity of ap axis cannot
change the velocity of an be changed while the axis is
304 o axis while the axis is decelerating with the JOG
decelerating with the JOG operation start signal {Yn2/Yn3)
operation start signal OFF.
- {¥Yn2/¥n3) OFF.
= The velocity was set outside | Control is Set the velocity wllhinlthe rarlage
: the range from 0 to the done at the | from O to the velocity limit value
5 |0|0j0l0j0O0 0O o velocity limit vatue after the | velocity limit | after the velocity change.
velocity change. ‘value.
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20.3.3 Major errors

Major errors are caused by external input signal or by control commands
from the SCPU. The error codes for major errors are 1000 to 1999

Major errors consist of control start-up errors, positioning errors, absolute
system errors (only when an MR-SB/SD is used), and system errors.

. {1) Positioning control start-up errors (1000 to 1099)

The following errors are detected when startihg up positioning control:
Error codes, error causes, error processmg, and corrective action(s)
are shown in Table 20.6.

Table 20.6 Positioning control start-uperrors list (1000 to 1099)

Contral Modes
]
a - ol . s
8 2 s[5 1g| 1o
o o =) £| a El o
B EEEHERHEE "
E _g ‘E Bl &jO > Glala z Error Causes Procrt::;in Corrective Action(s)
g | =l e 2l o > E 2 a|x) 2 g
[ARIESEA AR ol el|e
o|lg|>1%l 8% | =l
a| = et 8| £ sl
o XA 2 H
£ > >0 =
»
-4
o
: * The external STOP signal of | Positioning {= Turn OFF the STOP signal.
1000 |O|O|O[OQ|O|O|0O[0[0|0Q]| the corresponding axis was control does
turned ON not start,
» When positioning was started ~ | Move the axis in the reverse
in the forward direction direction in the JOG mode until-
1001 ([O|O|Q|O|OJO(0O|0O}0O|0| (addresses increasing}, the the axis enters the axis
external FLS (upper limit LS) movable range set by using the
signal was turned OFF. limit switch.
= When positioning was started * Move the axis in the forward
. in the reverse direction direction in the JOG mode until
1002 (O|O|O|Q|0I0O(0O|0C|O|0O| (addresses decreasing}, the the axis enters the axis
external ALS (lower limit LS) movable range set with the
signal was turned OFF. limit switch.
* When near-zero point dog zero ¢ Move the axis to the point
return was started, the external betfore the near-zero point dog-
1003 0 DOG (near-zero point dog) was triggered signal turns ON point
turned ON. in the JOG mode and then do
. Zero return.
= The servo of the corresponding » Wait untll the servo is READY
axis is not |n the servo READY {XnF: OFF}.
state.
(1) The power supply to the servo
amplifier is OFF.
1004 |O|oclolololololol|oijo {2 nitial processing with the
servo amplifier power turned
ON.
{3) The servo amplifier has not
been installed.
{4) Servo error has occurred.
{5) Gable disconnected
* The servo error detection » Remove errors on the servo
signal of the corresponding side, reset the servo error
1005 (O O|OlO[(O|Q|O0|0O]|0O]|0O} signal (Xn8) was turned ON. detection signal (Xn8) by using
the servo error reset command
(Yn8), and start operations.
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(2} Positioning control errors (1100 to 1199)

The following errors are those detected. during positioning.
Error codes, error causes, error processing, and corrective action(s)
are shown in Table 20.7.

Table 20.7 Positioning control errors list (1100 to 1199)

Contrel Modes
2
@ T
o - el of & : Q
] 2 s B B £ o
8 |2l E(5|8 |o]g|s
= |E|EIZ1 8|52 ol Error C Error ¢ . -
g s c '_3 ,; > z| 8|5 o B rror Causes Processing orrective Action(s)
w a E O = -‘—6 o 2la o 3
ol g|l™|Tl 3w gl st &=
oy S5l e N
o < 2| S g s
£ >~lo =
]
-]
o
= When positioning was started | The axis * Move the axis in the reverse
{in the forward direction decelerates direction in the JOG mode until
1101 ([Q|O|Q{O]|O|0{0O|0O|0O|0]| (addresses increasing), the and stops the axis enters the axis
external FLS {(upper limit |.S) according lo movable range set by using the
signal was turned OFF. the-seﬂmg limit switch.
+ When positioning was started Lnrgcsét:sﬁng - | = Move the axis in the forward
in the reverse direction when STOP direction in the JOG mode until
1102 O |Q{O(C|O(QC|(0Oj0O|0|Q]| (addresses dacreasing), the signal is the axis enters the axis
external RLS (lower limit LS) input” of the movable range set by using the
signal was turned OFF, parameter limit switch.
« The extemal STOP signal block. = Aeturn the axis to a point
: (XnD) was turned ON during before the near-zero point dog-
1103 1O zero return operations. triggered signal turning ON
: point in the JOG mode and
execute zero return.
* The servo error detection The aé;_ist | * Take corrective aclion for
signal (Xn8) was tumed ON immediately serve error. The axis can be
1104 101010010/ 0{010101 0| e an axis was moving. stops without |  restarted,
decelerating.
= While an axis was moving, the | XnF was ¢ Turn ON the power supply to
powc{e? supply to lhed senvo turned OFF. thﬁe sirvl? ampime’r . bl :
amplifier was turned OFF. {The + Check the state of the cable to
105 1010100101010 0F0f0 servo amplifier has not been the servo amplifier,
instalied. Or, a cable fault was
detected.)
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(3) Absolute system errors (1200 to 1299)

The following errors listed are those detected in the absolute system.
Error codes, error causes, error processing, and correctlve action(s)
are shown in Table 20.8.

Table 20.8 Absolut_e system errors list (1200 to 1299)

Control Modes
°
) £
L - > o
3ol 8| [E2%5 |slclC
el M =l gl 2 O =
- E—g . [] 2
g s ,E % K 5 s." © E -E 3 Error Causes ProEcr::;ing Corrective Action(s)
u |=|g|L| . 2 E|SF T2
AR I E4E-1EH B ool
ol g|™| ol 8l am R
| - [-] o c|l @
gl |22 8 |3"|8
o
b4
* A sum check error occurred | Positioning |« The service life of the servo
with the backup data when the | doss not system CPU internal memory
power was turned ON. start. - {E2ROM) has expired. Replace
1201 ) the servo system CPU.
s This error may occur when the
» servo system GPU is being
used for the first time.
Do zero return.
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{4) System errors

(a} When an A373/A373UCPU is used
1) Main base unit errors (1300 to 1399)

" Table 20.9 System errors list (1300 to 1399)

The following errors are detected when the power supply is turned
ON. Error codes, error causes, error processing, and corrective

action{s) are shown in Table 20.9.

Control Modes
8
@ €
o k] c|l o| & : o
2 =8 |22 3 [5]|cle
o 'E L: 2 E s % ‘: 3|2 Error
by — -
g | E § a ; ; g % 2 3 Error Causes Processing Corrective Action{s)
[T} w|lEle _5.'_-‘ HE el alT
ol g|>™| Gl 3l & Sl Bl w
ay % S| 5 a| N c
E =0 = _.__0.
H
a
+ The actual amplifier installation | Positioning |« Check the parameters.
1300 is inconsistent with the system | does not * Replace the AC motor drive
setting. start. module.
¢« AC motor drive module fauit
¢ AC motor drive module has not * Check the system setting.
been installed. ¢ The machine cannot be
1301 » Setting is not done to use the operated if the AC motor drive
AC motor drive moduie in the madule has not been instalied,
system setting. even if an MR-SB/SD is used.
» The loaded position detection | = Gheck the system setting.
1302 module (ES) is inconsistent
with the system setting.
1310 + System selling error or servo » Check the parameters.
to parameter errer » Replace the servo system CPU.
1326 » Servo system CPU fault
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2) A340SC error (1400 to 1499)
The following errors are detected when an extension base unit is

set by using the A344SF.

Table 20.10 A340SC Errors List (1 400 to 1499)

Control Modes
2
- ° > . g
3 S| |S|85] [5].]°
=] =] n = £E| o =] o
o | E »>al 2l Sl gl 3
s |5(E15856)8 e| 8|52 Error Causes Error Corrective Acti
g ___‘q el 8 : o g 2 E H Processing rective Action(s)
“lgl el 2558 %] ele
a o[ & cl o
als L2 sl & | N{ £
£ [2]=|8] [=| |8
@
b
a
» The actual ADU status of the Operation * Check the parameters.
1400 extension base unit is does not .|* Replace the extension base
inconsistent with the system start, unit ARUs.
setting.
1401 » Not any ADUs are installed in » Check the system setting.
the extension base unit. :
» The actual position sensing * Check the system setting.
modula in the extension base
1402 unit is inconsistent with that of
the system setting for the
extension base unit.
1410 * Incorrect system /servo * Check the parameters.
parameter seiting .
1426 s AB40SC fault » Replace the A3408C.
1430 * The power to the extension - * Turn ON the power to the
base unit is cut off. extension base unit, and reset.
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{b} When an A273UCPU is used -
1) System errors {1300 to 1399, 1500 to 1599)

The following errors are detected when the power is turned ON.
Error codes, error causes, error processing, and corrective ac-
tion(s} are shown in Table 20.11.

Table 20.11 System Errors List (1300 to 1399, 1500 to 1599)

Control Modes
5
o . c
3 o3 5|85 |5].|8
S |2l .lE| 5|2 |o|El%
EEERHEEHEE Error Causes Error Corrective Action(s)
t.gcoa'awosmg Pracessing
w |a E s ZE 5o elelT ]
L- > T g s sl w
[ < T = O = cl e
|e HEIES /N 5
£ >0 =
]
0
o
* The actual ADU status is Operation = Check the parameters.
1300 inconsistent with the system does not * Replace the ADUs.
setting. start, :
* ADU fault
1310 « Initial communication with the * Replace the servo system CPU
to servo system CPU is not or ADU.
1328 compleled properly.
s Servo system CPU or ADU fault
* The servo power supply * Turn ON the servo power -
{A230P) is not turned ON. supply, and give an all-axis
1500 Or an all-axis servo ON servo ON command.
command (M2042 ON) was * Replace the servo power
given when an error existed. supply module.
s The 24 VDC is not supplied i * Supply the 24 VDC to the
1501 properly when setting A278LX A278LX,
brake output use setting.
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20.3.4 Servo errors

(1) When an A373/A373UCPU is used

Servo errors are those detected by the servo amplifier. The error codes
for servo errors are 2000 to 2999.

Servo errors are errors that occur in an MR-SB/MR-SD.

In the follwing table, the ADU is abbreviated to (A), and the MR-H-
B/MR-J-B to (M).

A servo error detection signal (Yn8) goes ON, when a servo error oc-
curs. Remove the cause of an error, reset the servo error by turning the
servo error reset signal (Yn8) ON, and restart operations.

Notes 1. When excessive regeneration (2030}, overload 1 (2050)
and/or overload 2 (2051) errors occur, the state when the
error occurred is stored in the servo amplifier even after the
protection circuit has operated. The memory contents are
cleared if the external power supply is turned OFF, but are
not cleared by the RESET signal.

2. When reset by turning OFF the external power supply is done
repeatedly when error codes 2030, 2050, and/or 2051 oceur,
the element may be broken due to overheating. Only restart
operations after removing the cause of the error.

Servo error contents are shown in Table 20.12.

Table 20.12 Servo errors list (2000 to 2999)

Error Causes :
Error | Ampli- Error Check Error Corrective

Codes | filers MEl’wr Error Contents Points in Time | Processing Action(s)

ames

2010 (A) {M) | Low voltage [« The voltage to the power supply | Anytlme Operation is |« Check the

module was lower than 34 VAC during stopped power supply
200/220 (+10%/-15%). operations immediately. equipment.

= The voltage to an MR-SB/SD ' » Lower the load.
became lower than 3¢ VAC ‘ + Replace the
200/200 {+ 10%). power supply

« Power supply stopped module.
momentarily, -

+ Load was too large.

e A fault was detected in the power
supply module. )

2012 (A) (M} | External » EPROM check sum, SRAM *» When » Replace the
memory check, and/or 2-port RAM check turning ON servo amplifier.
error error. the power + Replace the

« EPROM, SRAM, and/or 2-port supply of servo system
RAM error. the servo CPU.
= Servo system CPU fault amplifier
+ When
starting up
PC READY
flag (M2000) .
2013 {A) (M) | External + [ata processing of the position « Anytime + Reset the servo
clock error comniand from the servo systam during system CPU,
GPU was not complsted in the operation and confirm if it
normat time. ‘ operates
Error in a timing signal (BCLK, correctly.
'SCLK) from a servo system CPU. s Replace the
Servo system CPU fault. sé%nﬂo system
2014 (A} (M) | Watchdag Timing signal from a servo
system CPU or the 2-port RAM
error.
Servo system CPU fault.
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Table 20.12 Servo error list (2000 to 2999) (continued)

1 Error Causes
Error | Ampli- Error Check Error Corrective

Codes | filers NEarrl;lc‘ers Errar Contents Points in Time | Processing Actian(s)

2015 (M} 2-port « 2-port memory RAM check error [« When the Qperation is Reset the servo
memory occurred, or parity error was power stopped system CPU,
error detected when receiving initial supply of immediately. and confirm if it

parameters. the servo operates

o Fault of the cable that links the amplifier correctly.
position detection module and was turned Repiace the
the servo |nput unit, or fault of ON . ‘servo system
the 2-port RAM. +« When CPU. )

« Servo system CPU fault starting up

the PC
READY flag
{M2000)

2016 {A) (M) | Magnetic s When an initial magnetic pole Reset the servo
pole position detection was done, the system CPU,
position magnetic pole position detection and make sure
detection was not made normally {error in it operates
error U, V, or W). correctly.

= Cable or encoder fault Replace the

= |mproper setling of servo position
parameter (OPT} detection

module and the
servo motor
{encoder).
Modify the

servo parameter.

2017 (A} (M} | PC board « The value of the A/D convarter is Reset the servo
error not normal {a 0.5 or more) system CPU

during initialization. and make sure

» Fault around the A/D converter it operates

» Fault of the power supply module correctly.

+ Servo system CPU fault Replace the

: power supply
moduie or the
servo system
CPU.

2020 (A) (M) | No-signal = The connector which links the + Anytime Replace the
ME encoder and the position during servo motor

detection moduie has come operations (encoder}.
loose,

« Cable or encoder fault

« Error of the signals from the
encoder connected to RF01 (U,

V, W, A, B, or Z error)

2021 (M) No-signal AE - |+ Signat errors (A, B, or Z error) of

the encoder connected to the
RF31 card or the RF33 card.

» Cable or encoder fault

2022 (M} No-signal IX |« Signal error of the resclver Repiace the

connected to the RF32 card or sarve motor
the RF33 card (resolver).

« Fault of the cable or the resclver,
or excitation signal error

2023 |(A) Madule not | Module set by the system sethng « When Instail the .
installed has not been installed. turning ON module as set in

« AC motor drive module fault the power the system

» Power supply moduie fault supply to setting.

» Power is not supplied to the AC the servo Replace the AC
motor drive module from the amplifier .motor drive
power supply module. (The AC « When modul.
motor drive modute and the starting up Replace the
power supply module are not the PC power supply
connected.) READY flag moduie.

« Servo system CPU fault {M2000) Gonnect the AC

« Position detection module fault motor drive

madule and the
power supply
module.

Replace the
serve system
CcPU

Replace the
position detection
module.

* Servo parameter {OPT} :

20-21
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Table 20.12 Servo error list (2000 to 2999) (continued)

20-22

: Error Causes
Error | Ampli- Error Check Error Corrective
Codes | filers Nrr:'ers Error Contents Points in Time | Processing Action(s)
2024 {M} Main ladder {« U, V, or W of the servo amplifier [+ Anytime Operationis [« Use atesterto
errar output grounded. during stopped check between
operation immediately. U, V, or W ot
' the terminal
block and the
case, :
¢ Use a tester
and megger to
check between
U, V, or W of
the motor and
the core,

« Damage to the servo amplifier « Useatesterto
transistor measure the

resistance
between the
transistor
module
terminals.

« Insufficient charging te the bus. « Increase the

gower capagcity.
- he power
lranstslor for
regeneration
may have been
destroyed.
Replace it.
2025 (A) (M) | Battery » The voltage of the battery foran |« When Zero return + Replace the
alarm absolute pesition detection turning ON reguest battery.
ladder backup for the RF32 and the power signal goes |« Turn the power
RF33 cards (M)}, and A362ES(A) supply of ON, and the supply OFF,
dropped, the servo operation is and turn ON.

+ There is a possibility of losing amplifier stopped Establish the
the absclute pesition, which + When immediately. absolute -
requires to redo zero return. starting up position by
{This error is detected only in the the PC doing zero
absolute system.} READY Ilag return.

R {M2000}
2026 | {A) Unit + The spegifications of a serve Operation is |+ Check the servo
mismatch parameter (MSR, MTY]), and stopped parameter. .
those of serve amplifier or servo immediately. | Replace the AC
motor do not match. motor drive

« AC motor drive module fault module and the

« Position detection module fault position

« The servo parameter (OPT) and detection
the position detection module do module.
not match.

2027 {A) Initial + Communications error with the = Replace the
communica-~ absolute encoder connecled to position
tions error the position detection module detection
{A362ES). modute and the

+ Absclute encoder fault servo motor

= Encoder cable fault {absolute

« A3G2ES fault encoder).

2030 {A} (M} | Excessive = The power transistor for + Anytime * Lower the
regeneration regenerative control goes ON during frequency of the
and OFF too frequently. operation velocity
{Regenerative resistance adjustment or
sometimes cause overheating.) lowar the

« The power transistor for velocity.
regenerative control was short = Replace the
circuited and damaged. power supply

¢ Incorrect setting of the servo module.
Parameter (OPT) « Check the servo

« Incorrect wiring of regenerative parameter.
resistance = Modily the

wiring.
* Servo parameter  (MSR) : Motor type setting
(MTY) : Motor capacity setting
{OPT) : Increment/absolute setting, regenerative resistance setting
{ENC) : Setting of number of feedback pulses-per 1 rotation of the mator
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Table 20.12 Servo error list (2000 to 2999) (continued)

Error Causes
Error { Ampli- Error Check Error Corrective
Codes | filers NEarr:gs Error Contents Poaints in Time | Processing Action(s)
2031 (A} {M) | Overspeed » The command velocity is too * Anytime Operation is | Replace the
high. during stopped encaoder.

+ An overshoot occurred during operation immediately. | Check the servo
acceleration, parameter.

s Encoder fault +« Replace the

= Encoder cable fault or incorract position
wiring detection

= Incorract setting of the servo rmodule,
parameter (ENG) C

2032 {A) (M) | Overcurrent [« A servo motor different from the » Match the
setting has been connected. specifications of

s U, V, or W of the servo amplifier . the servo
output were short circuited or parameter and
grounded, the motor.

« incorrect wiring of U, V, or W of » Replace the
the servo amplifier cutput Servo motor or

« - Damage to the transistor module the cable.
of the servo amplifier : = Modify the

+ Insufficient coupling of the servo wiring.
motor and the encoder, : » Replace the

« Encoder cable fault or incorrect servo amplifier
wiring or the servo

« Incorrect setting of the servo motor.
parameters (OPT, ENC} « Replace the

= The serve motor oscillated. position

detection
module,
« Modify the
servo parameter.
2033 (A) (M) | Overvaltage |s The current bus voltage became + Replace the
400 V or mora. . © power supply

+ Regenerative ability was module.
exceeded because the velocity » Replace the
adjustment frequency was too regenerative
high. resistance.

« |ncorrect connection of the » Modify the
terminal block for regenerative wiring.
resistance

+ Regenerative resistance is cut.

« The power transistor for
regeneration has been damaged.

« Incorrect wiring of terminal block
P, D, or G of the power supply
module

2034 (M) ‘| Communica- |« When receiving data from a » Replace the
fions ersor servo system CPU, a parity sarve system
occurred, CPU,

« Cable fault or noise

2035 (A} (M) | Data error » Change rate of the command « Replace the
position from a servo system servo system
GPU is too large. CcPU.

« The command velocily is too + Modify the
high. Cable fault or noise. servo parameter.

« Incorrect setting of the serve
parameter (ENG})

« Fault of the servo system CPU -

2036 {A) (M)} | Transmission | Communications with a servo + -Replace the
error system CPU cannot be done. servo system

= Cable fault .

« Noise occurred, or an MGP
processing error oceurred.

« Servo system CPU fault

* Servo parameter

(OPT)

: Increment/absclute setting, regenerative resistance setting

(ENC} : Setling of number of feedback pulses per 1 rotation of the motor
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Table 20.12 Servo error list (2000 to 2999) (continued)

20-24

) Error Causes
Error | Ampll- Error Check Error Corrective
Codes | filers NEaI;;on Errer Contents Points in Time | Processing Action(s)
2040 {A) Power Short circuit of the VDC24 output [«  Anytime Operation is. [« Check the
supply error of the power supply module during stopped wiring.

Fault of the VDC24 power supply operation immediately. [« Replace the

ladder of the power supply power supply

module module or the

Fault of the VDC24 detection servo system

ladder CPU.

2045 (A} (M} | Fin The fan is stopped. + Replace the fan.
averheating The continucus output current of « Lower the load.
the servo amplifier is exceeded. s Install the servo

Insufficient contact between the amplifier on the

radiation fin and the servo base firmly.

amplifier. + Replace the

Insufficient contact between the servo amplifier.

module and the bracket (fin) of

the servo amplifier.

The thermal protector of the fin

of the servo amplifier operated.

Thermal sensor fault

2046 {A) (M} | Motor . The thermal protector = Replace the
overheating incorporated in the motor servo motor.
operated, « Short circuit

The continuous output of the OPR-THM and

motor has been exceeded. COM.

The continuity across OPP-THM

and COM of the power supply

module is opened. {A) )

2047 (A} Ampfifier The fan is stopped. + Replace the fan.
power The continuous output current of « Lower the load.
supply the power supply has been « |nstall the
overheating exceeded. power supply

Insufficient contact between the module on the

radiation fin and the power radiation fin

supply module. firmly.

Thermal sensor fault « Heplace the
power supply
module.

2050 (A) (M) | Overload 1 The rated current of the motor « Lower the load.

has been exceeded. = GCheck the servo

Incorrect setting of the servo parameter.

parameters (MSR, MTY)

The load inertia and friction are

too large, or hunting occurred by

setting the parameter improperly.

2051 (M) Overload 2 The command requiring current

of 5% or more of the current

limit vaiue lasted more than 0.5

second or more.

The machine coliided, or the load

inertia too large.

* Servo parameter  (MSR) : Motor type setling
{MTY)} : Motor capacity setting
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Table 20.12 Servo error list (2000 to 2999) (continued)

Error Causes .

Error | Ampli- - Error Check Error Corrective
Codes | filers Nirr:feurs Error Contents Points in Time | Processing Action(s)
2052 {A) {M) | Excessive » The real position for a command |« Anytime Operation is {¢ Do zero return.

error exceeded the set vaiue. during stopped * Check servo
. = Incorrect setting-of servo operation immediately. parameters.
parameters (MSR, MTY, or ENC) + Replace the’

» Acceleration ¢annot be done servo motor
sufficiently because the inertia is (encoder) and
too large, or an overshoot the cable.
oceurred.

« Hunting occurred.

» Fault of the encoder or the cabla.

2054 (A) Amplifier + The power supply capacity is + Replace the
power insufficient. amplifier power
supply * Hunting occurred. supply with one
overload heaving larger

capacity.
¢ Lower the load. -
s Check the servo
parameter.

20655 (M) External . |= Continuity across B and R of the » Short circuit B
emergency serve amplifier terminal block and R.
stop was opened.

2057 (A) Hardware = Hardware fauit of a servo system « Repiace the
fault CPU servo system

) CPU

2100 {A} (M) | Initial cam- » When power is supplied to a Operation is f« Replace the
munications servo system CPU, an error continued. cable and the
warning ocecurred in the serlal signal. Or, card.

the value of the absolute position = Replace the
counter after a retry is not the servo motor
same as the one before the retry. {encoder}.

2101 | (A} (M) | Serial « Error occurred in the

‘ communicatio communication of serial signal of
ns warning an absclute position detection
davice during operation.

2102 (A) (M) | Battery + The voltage of the backup ¢ Charge or
warning battery of the absolute position of replace the

the absolute position detection battery.
device was decreased. » Connect the
battery.

2103 (A} (M) | Battery + The veltage of the power supply
disconnection supplied to absolute position
warning detection device was decreased.

2104 (A} {M} | Position « Relationship between the + Replace the
offset feedback positicn and the serve motor
warning encoder Z-phase is not correct. {encoder).

2140 {A) Excessive « Excessive regeneration error » Seethe
regeneration (2030} is likely to occur. (80% contents of the
warning level was detected.} excessive

regeneration
error (2030).

2141 {A) Overload s Overload errors {2050, 2051) are + Spethe

warning likely to occur. (B0% level was - contents of
detected.) overload errors
(2050, 2051),

2142 (A) Amplifier = Amplifier power supply overload + Seethe
power error (2054) is likely to occur. contents of an
supply (80% level was detected.} amplifier power
overload supply overload
warning error (2054).

* Servo parameter

{MSR) : Motor type sefting

(MTY) : Motor capacity setting

{ENC)

20 25

: Setling of number of feedback pulses perl rotation of the moter
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“Table 20.12 Servo error list (2000 to 2999) (continued)

‘Error Causes
Error | Ampli- Error Check Error. Corractive
Codes | fllers N?r::ars Error Contents Points in Time | Processing Action(s})
2143 (A) (M) | Absclute « RG510 printed board fauit * Anytime Operation is Replace the
position = The deviation between the during continued.’ RG510 and
counter feedback position and the data operation : A3B2ES
warning transmitted from the encoder is
too large.

« Encoder tault Repléce the

encoder.

« Malfunction occurred due to Do zero point
noise, etc. initial setting,

and turn ON the
power supply
again.

+ Power OFF {momentary power While the motor
failure} or GPU reset was done is rotating with
while the motor was rotating. the up and

down axis, etc.,
do not turn the
power ON {a
momentary
power failure) or
reset the CPU.
2145 (M) Absolute = Absolute position detection’is not {s When Operation is This error is
position error done normally.{Servo s not turning ON continued. . detected only in
turned OFF.} : the power the absolute
suppiy of system.
. the servo Reconfirm the
amplifier absolute
« When positien by
starting up doing zero
the PG return after
READY fiag Servo error
{M2000} reset (Yn8 ONj}.
2146 {A} (M} | Teaching » An emergency stop has been * Anytime Operation is Release the
emergency executed using the teaching unit. during stopped emergency stop.
stop operation immediately.
2147 {A) (M) [ Emergency [« An emergency stop occurred.
stop (Power supply module)
2201 (A) (M) | Parameter An incorrect parameter has been- s Anytime Operation is Check the
to warning sel. : . during coatinued. parameters and
2210 operation set the correct
2215 Amplifier/external parameter in the
2219 2201 regenerative resistor servo system
setting CPU. :
Reset the servo
2202 Motor type system CPU.
2203 Moftor capacity
2204 Encoder type
2205 in-position range
2208 Position loop gain
. 2207 Velocity loop gain
Velocity intergral
2208 compar,:saﬁo#
2200 Torque limit value
2210 Torque limit value
2215 Excessive error,
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Table 20.12 Servo error list (2000 to 2999) (continued)

Error Causes

Error Check

- Corrective

Error | Ampli- Error "
Codes | filers Nir'::s Error Contents Points in Time | Processing Action(s)
2500 {A} (M) { Parameter One of the following serve « When the Check the
error parameter settings is abnormal: servo parameters and
Amplifier setting amplifier set the cormn::th
. . power is ON. parameter in the
sE;ttttnirl;nal regenerative resistor « When _ servo system
g starting up CPU.
Motor type }:l{ie PCY | Reset the serva
; EADY flag system CPU.
Metor capacity {M2000)
2501 (A) (M} | Parameter An incorrect parameter has been « When the Check the
to error set. servo parameters and
2510 amplifier set the correct
2515 Amplifier/external ower is ON. parameter in the
2518 250 ragenerative resistor . hen servo system
setting starting up CPU.
the PC Reset the servo
2502 Mator type READY flag system GPU,
2503 Motor capacily {(M2000)
2504 Encoder type
2505 In-position range —
25086 Position loop gain
2507 Velocity loop gain
Velogity intergral
2508 t.-.<:»rr|1.ao|!1'salicnng
2509 Torque limit value
2510 Tarque limit value
2515 E;(oessiva error
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{2} When an A273UCPU is used

Servo errors include servo amplifier errors and servo power supply mod-
ule errors.

{a) Servo amplifier errors (2000 to 2799)

Servo amplifier errors are those detected by the servo amplifier, and
their codes are 2000 to 2799)

Servo amplifier. errors are classified into errors that occur in the ADU
and errors that occur in the MR-H-B/MR-J-B. In the following table,
the ADU is abbreviated to (A), and the MR-H-B/MR-J-B to (M).

A servo amplifier error detection signal (Xn8) goes ON when a servo
amplifier error occurs. Remove the cause of the error, reset the servo
amplifier error by turning the servo amplifier error reset signal (Yn8)
ON, and restart operations. {The servo amplifier error signal is not
turned ON even if any of the error codes 2100 to 2492 because they
are for warnlng )

Notes 1. When excessive regeneration {2030), overioad 1 (2050)
and/or overload 2 (2051} errors occur, the state when the
error occurred is stored in the servo amplifier even after the .
protection circuit has operated. The memory contents are
cleared if the extérnal power supply is turned OFF, but are
not cleared by the RESET signal..

2. When reset by turning OFF the external power supply is done
repeatedly when error codes 2030, 2050, and/or 2051 oceur,
the element may be broken due to overheating. Only restart
operations after removing the cause of the error.

Servo error contents are shown in Table 20.13.

Table 20.13 Servo amplifier errors list (2000 to 2799)

Error Causes

Error | Ampli- - Error Check ‘Error Corrective
Codes | filers NError "Error Contents : Points in Time Processing Action(s)
ames
2010 {A) No P-N » The servo power supply « Anytime during | Operation = Check the connection.
connection module P-N is not operations is stopped :
connected to the P-N of the immediately.
ARl B e
F()! Low = The voltage to the servo » Measure the input
voltage power supply was fower voltages (R, S, T}
than 160 VAC. using a voltmeter,
« The power supply stopped + Use an oscilloscope to
for more than 15 msec. check if a

instantaneous power
faiture occurred.

- |» The voltage to the power » Check the power
supply dropped at the start supply capacity.
of operation due to i
insufficient power supply
capacity.
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Table 20.13 Servo ampiifier errors list (2000 to 2799) (continued)

C T " Error Causes
Error | Ampli- Error Check Error Corrective
Codes | filers NEarr::'ors Error Contents Points in Time Processing Action(s)
2012 (A) Internal = ADU SRAM error + When power Operation + Replace the ADU.
memory supply to the is stopped
error servo amplifier immediately.
] is ON
| (M) Memaory » Servo amplifier SRAM error |« When power » Replace the servo
error 1 » . Servo amplifier EFROM supply to the amplifier.
check sum error servo amplifier
is ON
» At slart-up of
PC CPU ready
(M=2000)
» At servo error
reset
= When power ,
supply to the
. controller js ON

2013 (M) Clock + Servo amplifier clock error + Anytime during » Replace the servo

error operaticn amplifier.

2014 (A} Watchdog |« Servo control system error - * Reset the servo
system CPU, and
recheck.

« ADU fault + Replace the ADU.

(M) « Servo amplifier H/W error « Replace the serve
amplifier.

« Controller ({CPU) H/W error + Repiace the CPU,

2015 (A} 2-port « ADU 2-port memory error « When power « Reset the servo

memory supply to the system CPU, and
error servo amplifier " recheck. .
is ON = Replace the ADU.
= At servo error
reset
{M) Memory « Servo amplifier EEPROM +« When power + Replace the servo
error 2 error supply to the amplifier.
servo amplifier
is ON
» At start-up of
" PC GPU ready
{M2000)
« At servo efror
reset
= When power
supply to the
controfler js ON
2016 (A} Detection |e Faulty communication with [+ When power « Reset the servo
device the encoder at initialization supply to the ‘system CPU, and
error 1 + The encoder type servo ampfifier recheck.
(ABS/INC) set in the system is ON » Replace the servo
settings is inconsistent with |« At servo error - motor {encoder).
the encoder actually reset = Correct the system
connected, seftings. . ___]
M) = Faulty communication with » When power = Check if the encoder
the encoder supply to the - cable connector is
servo amplifier disconnected.
is ON + Replace the motar,
= At start-up of e Replace the detaction
PC CPU ready device cable.
(M2000) :
« At servo error
reset o
» When power
supply to the
eontroller is ON
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Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

Error Causes
Error | Ampli- - - Etror Check Error Corrective
Codes | filers NEarr;oers Error Contents Points in Time Processing Action(s)
2017 (A) PG board {« ADU A/D converter error When power Operation = Reset the servo
error supply to the is stopped system CPU, and
servo amplifier | immediately. recheck.
is ON « Replace the ADU.
At servo error
reset
(M} s Servo amplifier PC board Whan power + Replace the servo
element error supply to the amplifier.
servo amplifier
is ON
At start-up of
PG CPU ready
{M2000)
At servo error
- reset
When power
supply to the
) controller is ON
2019 (M) Memory « Servo amplifier flash ROM When power « Repiace the servo
error 3 check sum error supply to the ampifier.
servo amplifier
is ON
Al start-up of
PC CPU ready
{M2000)
Al servo error
reset
When power
supply to the
controller is ON
2020 {A) Detection (+ Faulty communication with Anytime « Check the wiring
device the errer during operation during between the encoder
error 2 operation and the ADU.
» Replace the servo
motor (encoder).
(M) » Fauity communication with » Check if the detection
the encoder device cable
connector is
disconnected.
« Replace the motor.
» Replace the detection
device cable.
2024 {M}) Output « The servo amplifier terminal = Using a tester, check
: grounding phases U, V and W are between each of the
tauit grounded, terminal phases U, V
and W and the earth
for ground fault.
= Using a tester and
megger, check
between each of the
termina! phases U, V
and W and the core for
ground fault.
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Table 20.13 Servo amplifier errors list (2000 to 2799} (continued)

Error Causes

(Note that the regenerative
resistance sometimes
causes overheating.)

Incorrect servo amplifier
parameter setting (system
setting)

Incorrect wiring of
regenerative resistance

Regenerative resistance

" fault

The power transistor for
regenerative control was

Error | Ampli- Error Check Error Corrective

Codes | filers NEar'r“oers Error Contents Points in Time Processing Action(s)

2025 (A) Lost The voltage of the super « When power Operation = Heplace the battery
absolute capatitor in the absolute supply to the is stopped (MR~JBAT-[ 1}.
position encoder was 25 0.2 V or servo amplifier  |'immediately.

lower. is ON
s At servo error
- . reset - .
The rotation speed in the + Check the wiring
absolute encoder was 500 between the encoder
rpm over or when the power and the ADU.
supply is OFF.
(M} Battery Voeltage drop in the super »  When power = Turn ON the power
error capacitor in the absolute supply to the supply for2to 3
position encoder servo amplifier minutes to charge the
is ON super capacitor, turn
« At start-up of OFF the power supply,
PC CPU ready and set zero return.
{M2000) N
Battery valtage drop « Al servo error = After turning OFF the
reset power supply to the
= When power servo ampliiier,
supply to the measure the battery
controller is ON voltage. :
Defective battery cable or « Replace the servo
battery {(zerec return amplifier battery.
necessary also after error
removed)

2028 (A} Unit The servo parameter » When power + Check the system

mismatch (system setting) and the supply to the setting.
actually installed servo servo ampilifier
amplitier do nat match. is ON
» At servo error
reset

2030 M) Excessive The power transistor for » Anytime during + Check the servo motor
regenera- regenerative control goes operation regeneration level (%),
tion ON and OFF toc frequently. and lower the

frequency of the speed
adjustment or the
speed.

« lLower the load.

» increase the motor
capacity.

s Check the servo
parameters
(regenerative
resistance and motor
type of the system
setting).

« Connect the
regenerative
resistance correctly.

+ Replace the
regenerative
resistance.

« Replace the servo
amplitier.

short-circuited or damaged.
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Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

Error Causes

than 115% of the rated
speed.

An overshoot occurred due
to the too small speed
adjustment constant.

An overshoot occurred due
to the instable servo system.

Detection device fault

Error Amhli—' Error Check Error Corrective
Codes | filers NE"M Error Contents Peints in Time | Processing Action(s)
ames
2031 (A} Overspeed [+ The command speedis too |« Anytime during | Operation + Check the command
high. operation is stopped speed.
.| immediately.
+ An overshoot occurred » Check the servo
during acceleration. parameters.
» Encoder fault * Replace the encoder.
= Encoder cable fault or « Check the wiring
incorrect wiring between the encoder
I _| and the ADU._ -
{M) « The motor speed was more » Check the motor

speed of the servo
parameters.

» Check if the 1-rotation
pulse and the 1-
rotation travel of the
fixed parameters
match the machine
specifications.

= When an overshoot
oceurs during speed
adjustment, check the
acceleration and
deceleration times of
the fixed parameters.

« When an overshoot
ocecurs, adjust the
position foop
gain/position control

" gain 1, 2 or speed
loop gain/velocity
control gain 1, 2 of the
servo parameters, or
increase the speed
integral compensation.

« Check the detection
device cable for
discennection.

» Replace the serve
motor,
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- Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

Error Causes

the servo amplifier output
were short-circuited with
one another.

The phases U, V and W ot
the servo amplifier output
were grounded.

Incorrect wiring of the
phases U, V and W of the
servo amplifier output

Damaged servo amplifier
transistor

Improper coupling between
the servo amplifier and the
encoder

Enceder cable fault

A serve motor different from
the setting has been
connected

The serve motor oscillated.

A noise existed in the
overcurrent sensing circuit.

operation

Error | Ampli- - Error Check Error Corrective
Codes | filers NE;rur Error Contents Points in Time Processing Action(s)
mes :
2032 (A) Over- A servo motor different from |« ‘When power Qperation + Check the system
: ) current the setting has been supply 1o the is stopped selting,
connected, servo amplifier | immediately.
is ON.
+ At serve error
The phases U, V and W of reset » Check the servo motor
the ADU output were shorl- cable.
cirevited or grounded to
one another.
Incorrect wiring of the « Connect the servo
phases U, V and W of the motor wiring correctly.
ADU output
Damaged ADU transistor « Replace the ADU.
module
ADU fault
Improper coupling between » Replace the servo
the servo motor and the motor.
encoder
The servo motor oscillated. « Check the servo
Y R I parameters: o]
{M) The phases U, V and W of « Anytime during « Check if the phases U,

V and W of the serve

- amplifier output are
short-circuited with
one another.

« Check if the phases U,
V and W of the servo
amplifier output are
grounded to the earth.

« Check if the phases U,
V and W of the serva -
motor are grounded to
the core. If grounded,
replace the servo
ampilifier and the
motor.

« Connect the wiring
correctly.

« Replace the servo
amplifier.

+ Replace the servo
motor.

+ Replace the encoder
cable.

» Check the connacted
motor of the system
selting.

» Check and adjust the
preset gain value of
the servo parameters.

s+ Check if a relay or
valve operates around
the circuit.
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Table 20.13 Servo amplifier errors list (2000 to 2799) (continued).

: Error Causes '

Error | Ampli- Error Check Error Corrective
Codes | filers NEarl:;rs Error Contents Points in Time Processing Actlon(s)
2033 M) Over- » The voltage through the e Anylime during " | Operation « Increase the

voltage converter bus was 400 V or aperation is stopped acceleration and
over. immediately. deceleration times of

‘= Regenerative ability was . the fixed parameters.
exceeded because the
speed adjustment was
made very frequently.

+ Incorrect connection of the « Check the connection
regenerative resistance of the terminal block

for regeneration (C -
P},

« The regenerative resistance « Using a tester, check

in the servo amplifier is cut. . between € and P of
the terminai block for
regeneration. If there
is something
abnormal, replace the
serve amplifier.
(Check 3 minutes after
the charge lamp goes
OFF.)

« The power transistor for » Replace the servo
regenaration has been amplifier.
damaged.

+ The power supply voltage « Measure the input
was high. voltages (R, S, T) with

a voitmeter,
2034 {M) Communi- |« Faulty data received from » Check the connection
. cations the controller (CPU) of the motion bus
error cable.

= Check if the motion
bus cable is
disconnected,

* Check if the motion
bus cable is clamped
properly.

2035 (A) Data » The command speed is too s Check the command
error high. speed.

« CPU fault * Replace the servo

system CPU.
(M) « The change rate of the « Check the command
position command or the speed and the 1-
command speed from the rotation pulse and 1-
cantroller {CPU) is too high. rotation trave! of the
fixed parameters.

« A noise existed in the « Check the connection
command from the of the motion bus
controller (CPU). cable connector.

: + Check if the moticn
bus cable is
disconnected.

= Check if the motion
bus cable is clamped
praperly.

+ Check it'arelay or
valve operates around
the circuit.

2036 {A} Transfer |« CPU fault * Replace the servo
error system CPU.
(M} » Faully communications with « Check the connection
the controller (CPU) of the motion bus
) : cable connector.

« Check if the motion
bus cable is :
disconnected,

« Check if the motion

. bus cable is clamped
properly.
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Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

. Error Causes
Error | Ampli- ‘ Ertor Check Error Corrective

Codes | filers N?rrn'n‘:’ers Ertor Contents Points in Time Processing Action(s)

2042 (M) Feedback |« Encoder signal error « Anytime during = Replace the serve
error operation motor,

2045 {A} ;_\mplifier + The ADU fan is stopped. = Replace the ADU fan.
in
overheating -

= The continuous current « Lower the load.
output of the ADU has been
exceeded.

+ ADU thermal sensor fault » Replace the ADL.

(M) Fin « The heat sink in the servo + Reduce the effective

overheating] amplifier is overheated. torque of the servo

a  Amplifier fault {rated output motor if high.
exceaded) « Reduce the speed

« The gower supply is turned adjustment frequency.
ON/OFF repeated under « Check if the amplifier
overload. fin is stopped. {MR-

+ Improper cooling .H150B or higher)

« Check if ventilation is
prohibited.

e Check if the tempera-
ture inside the panel is
too high {0 to +55<C),

« Check if the solenocid
brake is actuated
externally during
operation.

+ Replace the servo
amplifier.

2046 {A) Motor + The thermal protector « Replace the serve
overheating incorporated in the motor motar.
malfunctioned.

» The continuous output of « Lower the load.
the servo motor has been
exceeded.

(M) s The motor is overloaded. s Reduce the effective
torque of the servo
motor if high.

+ The motor and the option s Check the temperature
for regeneration are around the servo
overheated. motor (0 to +40°C).

» The thermal protector « Replace the servo
incorporated in the encoder motor.
malfunctioned.
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Table 20.13 Servo amplifier errors list (2000 to 2799} {continued)

Error Causes

overleaded near the max.
torque (95 % or over of the
current limit),

Error | Ampli- Error Check Error Corrective
Codes | filers _NEar':gs Etror Contents Peints in Time Processing Action(s)
2050 {A) Overload {« The rated current of the s Anytime during | Operation + Lower the load,
servo motor has been operation is stopped
exceeded. immediately.
= The load inertia and the
friction are too high.
= Hunting due to incorrect * Check the parameters.
_________________ parameter setting
(M) Overload |« A 200% overload current « Check if the machine
1 flowed continuously through is interfered.
the servo amplifier and the = [f the load inertia is
servo motor. extremely high,
increase the speed
adjustment constant,
or lower the load.

» In case of hunting,
adjust the position
loop gain and speed
loop gain of the servo
parameters.

+ Check the connections
between the servo
amplifier and the
phases U, V and W of
the serva motor.

o Check the detection
device cable for
disconnection.

+ Replace the serve
motor,

2051 {M} Overioad |« The serve amplifier and the s Check if the machine
2 servo motor were is interfered. -

If the load inertia is
axtremely high,
increase the speed
adjustment constant,
or lower the load.

In case of hunting,
adjust the position
loop gain/position
contrel gain 1, 2 and
speed loop
gain/velocity control

‘gain 1, 2 of the servo

parameters.

Check the conaections
between the servo
amplifier and the
phases U, V and W of
the servo motor.
Check the detection
device cable for
disconnection.

When the voltage
through the bus in the
servo amplifier is low”
{the charge lamp is
OFF}, replace the
servo amplifier.

‘Replace the servo

motor.
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Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

) : Error Causes
cErmr Ampli- Error Check Error Corrective
odes | filers N?i;"ers Error Contents Points in Time Processing Action(s)
2052 {A) Excessive |» The value of the deviation + Anytime during | Operation = Check the servo
error counter exceeded the operation is stopped parameters.
specified value. immediately.
= The inertia is toc high, and :
acceleration cannot.be
done compietely.
» Encoder or cable fault ’ + Replace the encoder
L } or cable.
(M) * The difference between the » Chack if the machine
command pulse and return is interfered.
puise of the serve amplifier » Increase the speed
exceeded 80,000 pulses. adjustment constant.

’ + |ncrease the position
loop gain/position
control gain 1, 2 of the
serve parameters.

+ Check the detection
device cable for
disconnection.

« Replace the servo
motor.

« When the voltage
through the bus in the
servo amplifier (the
charge lamp is OFF),
replace the servo
amplifier.

2057 (A} ;-Iatidware s ADU hardware fault + Replace the ADU.
ault

2086 (M) RS232 = Parameter unit + Check the parameter
communica communications error . unit cable for
tions error disconnection.

« - Replace the parameter
unit.

2102 {A) Battery s The battery voltage of the Oeration is }« Replace the battery
warning absolute encoder lowered. continued. (MR-JBAT-[ ]).
M) « The voltage of the battery » Replace the battery.
installed in the servo
amplifier lowered
2013 {M) Battery « The voltage of the power » Replace the battery.
discon- supply to the absolute . » Check the detection
nection position encoder lowered. ) device cable for
warning . disconnection.

s Replace the serve
motor. ‘

» Replace the servo
amplifier.

2140 (M) Excessive |« An excessive regeneration + See the contents of
. regenera- error {2030} is likely to . the excessive
tion oceur (when 85% of the generation error
warning maximum load capacity of (2030).
the regenerative resistance :
is sensed.}
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Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

Error Causes

Error | Ampli- Error Check Error Corrective
Codes | filers NErrc;r Error Contents Points in Time - | Processing Action(s)
ames
2141 (A} Qverload |+ 80% of the overload error « Anytime during | Operation + See the contents of
warning (2050) level was sensed. operation . ]is the overload error
_____________________________ conlinved. | {2030).
(M} + An overload error (2050, + See the contents of
2051) is likely to occur the overload errors
{when 85% of the error (2050, 2051).
level is sensed).
2143 (A) Abseclute [« Encoder fault » Heplace the encoder.
counter
warning
2146 (M) Servo « Electrical continuity s Short 1A and 1B of the
emergency between pins 1A and 1B ~ servo amplifier
stop (emergency stop input) of connector CN6.
the serve amplifier
connector CN6 has been
released.
2147 {A) Emergency [« An emergéncy stop Oeration is |+ Release the
stop occurred. stopped emergency stop.
immediately.
{M} » An emergency stop {EMG) Operation = Release the
signal was sent from the is emergency stop,
controlier {CPU}. continued.
2149 {M} Main s Aservo ON {SON} signal e Turn ON the main
circuit was ON when the contact circuit contact or main
OFF was OFF. circuit power supply.
warning « The voltage through the
main circuit bus lowered to
215 V or below when the
speed was 50 rpm.
2196 {M) Zero « After execution of the zero » Redo zero return.
point point setting command, the
setting accumulated pulses were
error not within the in-position
warning range.
2201 (A} Parameter Incorrect parameters were ¢ Check the system
to warning set. setting and the serve
j 2210 parameters.
2215 Amplifier/external
2219 2201 regenearative
rasistance setting
2202 Motor type
2203 Meotor capacity
2204 Encodar type
2205 | In-position range
‘| 2208 | Pesition loop gain
2207 Velacity loop gain
Velocity intergral
2208 compensation
2200 Torque limit valus
2210 Torque limit value
2215 Excessive error
2219 Feed forward factor
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Table 20.13 Servo amplifier errors list (2000 to 2799) {continued)

Error Causes

Error | Ampli- - Error Check Error Corrective
Codes | filers NEarr:'loers Error Contents Points in Time Processing Action(s)
2301 (M) Parameter |« The servo parameters are = Anytime during | Qperation + Check the servo
to error out of the setting range. operation is parameter setting
2336 {Incorrect parameters are continued. range.

ignored, and the values
before setting are retained.)

2300 Motor type
2301 Motor type
2302 |+ Rogenerative resistance
2303 Motor type

2304 Motor capacity
2305 Motor pm

Number of feedback
2308 pulses

Rotating direction
2307 setting

2308 Auto teaching setting

Servo responsibility
2309 setting

2310 Torque limit {forward)

2311 | Torqus limit (reverse)
2312 | Load inertia ratio
2313 | Position control gain 1

2314 Veloity control gain 2

2315 Position control gain 2

2318 Velocity conlrol gain 2

Velogity integral
a7 compensation

2318 Neteh filter
2319 Feed forward factor
2320 In-position range

Solenoid brake
sequence outpul

2321

Manitor output mode
2322 selection

2323 QOptianal funation 1
2324 Optional function 2
2325 Optional function 3
2328 Optional function 4
2327 Moniter output 1 ofiset
2328 Moniter output 2 offset

Bafore-alarm data
2329 selection

2330 Zero speed

Excessive error alarm
233t lavel

2332 Cptional function 5
2333 Optional function 6

PI-PID switching
position droop

2334

Torque limit
2335 compensation factor

Veloeity integral

2336 compensation (actual
velocity differential

compensation)
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Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

Error Causes

Error | Ampli- Errer.Check Error Corrective .
Codes | fllers NErmr Error Contents Points in Time Processing Action(s)
ames i .
2500 (A) Parameter |» The following servo When power Operation Check the system
error arameters were set supply to the is setting and the serve
incorrectly. servo amplifier continued. parameters.
" is ON
Amplifier/external ;
regenerative resistance ﬁ:‘:wo error
sefting
Motor type
Motor capacity
2501 {M) Parameter |+ Incorrect parameters were When power Operation Check the system
to error sel. supply to the is setting and the servo
2510 servo amplifier | continved. parameters.
2515 Amplifier/external is ON ’
2519 2501 | regensrative At start-up of
resistance setting PC CPU ready
{M2000)
2802 | Motor type At servo error
2503 Motor capagity reset
2504 Encoder type
2505 In-position range
2508 Pasltion loop gain
2507 Velacity loop gain
Valocity intergral
2508 compansation
2509 Torgue limit value
2510 Torque limit valus
2515 Excessive error
2519 Feqd forward factor

20-40




20. TROUBLESHOOTING

e {10 1O Contoroller

Table 20.13 Servo amplifier errors list (2000 to 2799) (continued)

. Error Causes :
cEI':‘lOI' %rl"ph- Error Check Error Corrective
odes ars i ]
NEarror Error Contents Points in Time Processing Action(s)
mes
2601 (M) Initial = The set parameter values « When power QOperation « Check and modify the
1o parameter are incorrect. supply to the is stopped set parameter values,
2636 error + The parameter data was servo amplifier immediately. and turn OFF and ON
destroyed. is ON the power supply to
» At start-up of the controller {CPU) or
2600 | Moter type PC CPU ready reset the key, or turn
2601 Motor type M2000) QFF and ON the PC
iia « At serve error CPU ready (M2000).
2602 |» Regenerafive resistance reset
When power
803 *
2 Motor type - supply to the
2604 | Motor capacity controller is ON
2605 Moter rpm
Number of feadback
2606 pulses .
Rotating direction -
2607 setting
2608 Aute teaching setting
Servo responsibility
2609 setting
261D Torque limit {forward)
2611 Torque limit {reverse)
2612 Load inertia ratio
2613 Position control gain 1
2614 Velocity control gain 2
2615 Position control gain 2
2616 Velocity cantrol gain 2
Velocity integral
2817 compensalion
2618 Notch filter
2619 Feed forward factor
2520 in-pasition range
Solenoid braka
2621 sequence oulput
Moniter output mode
2622 selection
2623 Optional function 1
2624 Optional function 2
2625 Optional function 3
2826 Optional function 4
2627 Moniter ovtput 1 ofiset
2628 Maniter ouiput 2 offset
Before-alarm data
2629 salection
2630 Zero speed
Excessive error alarm
2631 lovel,
2632 Optional funation 5
2633 Cplional function 6
PI-PID switching
2634 pasition droop
Torque Rmit
2635 compsnsation factor
Valocity integral
compensation (actual
2638 velacity differential
compsnsation)
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(b} Servo power supply module errors {2800 to 2999)

Servo power supply module errors are detected by the servo amplifier,
and their codes are 2800 to 2999.

A servo error detection signal (Xn8) goes ON when a servo error
occurs. Remove the cause of the error, reset the servo error by turning
the servo error reset signal (Yn8) ON, and restart operations. (The
servo error detection signal does not go ON even if any of the error
codes 2900 to 2999 because they are for warning.)

Notes 1. Regarding the regeneration error protection (error code
2830), the state at the time the error occurred is stored in

the servo amplifier even after the protection circuit has
operated. The memory contents are cleared when the
external power supply is turned OFF, but are not cleared
by the RESET signal.

2. If reset by turning OFF the external power supply is
repeated when the error code 2830, 2050,and 2051
occurs, the element may be broken due to overheating.
Restart operations after the cause of the error has been
removed completely.

Servo power supply module errors are shown in Table 20.14.

Table 20.14 Servo Power supply modules errors list (2800 to 2999)

E Error Causes E Check E
rror rror Chec rror - :
Codes NEl'rnr Error Contents Points in Time | Processing Corrective Action(s)
ames .
2810 Low voltage |« The voltage to the power supply |« Anytime Operation.is » Check the power
module was lower than 170 VAC. during immediately supply module.
s Ainstantaneous power failure operation stopped.
occurred.
« The load is too high. s Check the power
supply capacity.
2830 Excessive » The maximum load capacity of + Reduce the speed
regeneration the regenerative resistance has adjustment frequency,
been exceeded due to frequent or check the operation
operation or continuous pattern.
regenerative operation.
« The power transistor for + Replace the servo
regeneration was damaged. power supply module.
= Incorrect regenerative resistance « Check the system
value of the system setting setting.
« Incorrect wiring of the « Connect the wiring
regenerative resistance correctly.
2833 Overvoltage e [ncorrect regenerative resistance « Connect the wiring
conneclion correctly.
s The power transistor for + Replace the servo
regeneration was damagsad. power supply module.
« The regenerative resistance was = Replace the '
disconnected. regenerative resistance,
« The power supply voltage is high. + Check the power
supply module.
2847 Amplifier » The servo power supply module + Replace the fan.
overheating fan is stopped.
« The continuous oufput current of ¢ Lower the load.
the power supply moduie has
been exceeded.
» Thermal sensor fault « Replace the servo
power supply module.
2940 Excessive « B0% of the excessive Operation is + See the_a contents of the
regeneration regeneration error {2830} level continued. excessive regeneration
warning was sensed. error (2830).
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20.3.5 Special Registers D

The special registers are data registers used for specific purposes in the
servo system CPU. Therefore, do not write data to the special registers in
the program (except the ones with numbers marked *2 in the table).

Table 20.15 Special Registers List

Number

Name

Stored Data Explanation

Decoo

Fuse blown

Number of module with + When modules with blown fuses are detected, the lowest
blown fuse module number among the detected modules is stored in’
hexadecimal. {Example: When the fuses of Y50 to 6F
output modules have blown, "50" is stored in
hexadecimal) The module number monjtored by the
peripheral is hexadecimal.

(Cleared when all contents of D9100 to D9107 are resst
to 0.)

D300z

1/ unit
verify error

110 module verify error « If /O modules whose data is different from data entered

| module number are detected when the power is turned on, the first /0

number of the lowest module number among the detected
modules is stored in hexadecimal. (Stofing method is the
same as that of D9000.) The module number monitored
by the peripheral is-hexadecimal.

(Glea;red when all contents of D8116 of 09123 are reset
to O

*1 D9G05

AC DOWN
counter

AC DOWN time count « 1is added each time the input voltage becomes 80% or
less of the rating while the CPU unit is performmg an
operation, and the value is stored in BIN code.

*1 Dgoos

Self-
diagnostic
error

Self-diagnostic error » When error is found as a result of self-diagnosis, the error
number number is stored in BIN code.

POINTS

(1) All special register data is cleared by the power-off, latch clear and
reset operations. The data is retained when the RUN/STOP switch is
set to STOP.

(2) For the above special registers with numbers marked *1, the con-
tents of the register are not cleared if the normal status is restored.
To clear the contents, use the following method:

{a} Method using a user program.

Insert the circuit shown at

right into the program and Clear execution command
turn on the clear execution .
command contact to clear | f IF‘ST [ Dsoos H

the contents of the register.
{b) Method using peripherail equipment.

Set the register to "0" by changing the present value using the
test function of a peripheral device or set it to "0" using forced
reset. Forthe operation procedure, refer 1o the manual for each
peripheral device.

{c) By moving the RESET key switch at the servo system CPU
front to the RESET position, the special register is set to "0".
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Table 20.15 Special Registers List (Continued)

Number

Stored Data

Explanation

Baoo9

Annunciator
detection

F number at which
external failure has
occurred

+ When one of FO to F255 is turned on by [OUT F] or [SET
F], the F number, detected earliest among the F numbers
which have turned on is stored in BIN code.

« D9009 can be cleared by the [RST F] or {LEDR] instruction
by setting the INDICATOR RESET switch on the face of the
‘CPU ON. If another F number has been detected, the clear-
ing of D900Y causes the next number to be stored in DI009.

Dgo10

Error step

Step number at
~which operation error
has occurred

* When an operation error has occurred during execution of
an application instruction, the step number at which the
error has occured is stored in BIN code.

Thereafter, each time an operation error occurs, the
. contents of D9010 are renswed.

paot1

Error step

Step number at
which operation error
has occurred

» When an operation error has occurred during execution of
an application instruction, the step number at which the
error has occurred is stored in BIN code. Since storage
into D9011 is executed when M9011 changes from off to
on, the contents of D9010 cannct be renewed unless
M9011 is ¢leared by the user program.

D9014

170 control
mode

1/Q control mode
number

+ The set mode is represented as follows:

0 = I/O in direct mode
1 = Input in refresh mode, output in direct mode
3 = I/O in refresh mode

D301

CPU
operating

_states

Operating states of
CPU

The operating states of CPU as shown below are stored in
D9015.

Bi5..B12 B11..88 B7..B4

B3 ... BO

g v T
] ' 1 1 i 1
1 ' 1 1 1 1 ' |
] |

Remains unchanged
in remote run/stop
maode.

I_ CPU RUN/STOP
switch:

0 | AUN

1 | 8TQP

2 | PAUSE"

3 | STEP RUN

Remote RUN/STOP by parameter setting
0 | RUN

1 STOP

2 .| PAUSE"

Status In program
0 | Other than below
1 | [STOP] instruction execution

Remote RUN/STOP by computer
0 RUN

STOP

2 PAUSE"

* When the CPU is in RUN mode and M8040 is off, the CPU
remains in RUN mode if changed to PAUSE mode.

P,OINT]

gram.

Data is written to the special registers marked *2 by the sequence pro-
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Table 20.15 Special Registets List (Continued)

Number Name Stored Data Explanation )
Program 0 : Main Indicates the setting of memory selsct chip. One value
number program(ROM) among 0 to 2 is stored in BiN code.

09016 1 : Main

program (RAM)
2 : Subprogram{RAM)
Scan time Minimum scan time If the scan time is shorter than the contents of D2017, the

D017 {per 10msec) value is newly stored at each END. Namely, the minimum

value for scan time Is stored in D9017 in BIN code.

Do01B Scan time Scan tims (per The scan time is stored in BIN code at each END and

10msec) always rewritten.
Scan time Maximum scan time if the scan time is longer than the contents of DS019, the

Do1S {per 10msec) value is newly stored at each END. This means that the

maximum value of the scan time is stored in D9019 in BIN
code.
Constant scan | Constant scan time Sets user program execution intervals in 10msec
{User specified in increments.
*2 D900 10msec increments) 0: Constant scan function not used
1 to 200: Constant scan function used, program executed
at intervals of {set value) x 10msec.
Replacement Replacement [/O first Stores the upper 2 digits of the first I/O number of an 1/0

*2 D9094 1/ first 1/O /O number module that is removed/replaced in the online status.
number Example: Input module X2F0 - H2F
Fuse blown Bit pattern in units of The numbers of output modules whose fuses have blown
module 186 points, indicating are input as a bit pattern{in units of 16 points). (If the

the modules whose module numbers are set by parameter, the output is in the
fuses have biown. form of the parametr-set numbers.)

'13318? 16 14 13 12 11 10 & & 7 6 5 4 8 2 1 0

De102 potoo (0|0 |oil1|0|ojo|1[o|ofjo]ocjoo]o|a
D9103 091011000\0/1000\0/0000{:/\0/
AIAIATATATAIAIAIAIAIAIINIANIIIANIAINY
gg}g‘; vvvvv\‘/vvxmfvvvvvvvv\/
09106 0910700009'3;0000'0001000
D9107 .[
Indicates "fuse blown*
{The pattern is not cleared even if the module recovers.
Therefore, it must be cleared using a program.)
nput/Qutput Bit pattern in units of The module numbers of the I/0 modules whose information
module 16 points, indicating differs from the /O module information registered when the
verification the modules with power was turned ON are set (in units of 16 points). (If the
ervor verification errors. 170 module numbers are set by parameter, the output is in
the form of the parameter-set numbers.)

*1 D9116

D917 16 14 13 12 11 10 8 8 7 6 § 4 3 2 1 0
D918 Dot |ojo|ojo|ofo|o|s]ojojefo|o|o]lof1
D9119 0911700001:0100\0/00-00\0/\}
D9120 N ATAYAIAYAI AT AT AV AT AT AV ATAIATAIAY
09121 4 AVAYeYa AVAVYE V. VaN
D122 Ds1zao§§oooooooouooooo
D923
I—Indic;a\tes /O module verification error”
{The pattern is not cleared even if the module recovers,
Therefore, it must be cleared using a program.}
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Ta_ble 20.15 Special Registers List (Continued)

Number Name Stored Data Explanation
Anunciator | Annunciator detection « When one of FO to 255 is turned on by [OUT F] or [SET
detection quantity F], 1 is added to the contents of D9124. When the [RST"
quantity - F} or [LED R] instruction is executed, 1 is subtracted
09124 from the contents of D9124.

The quantity which has been turned on by [OUT F] or
[SET F] is stored into D9124 in BIN code, The
maximum value of D9124 is 8.

Annunciator - Annunciator detection s ‘When one of FO to 255 is turned on by [OUT F] or [SET
detection number . F], the F number which has turned on is entered into
number D9125 to D2132 in due order in BIN code.

The F number which has been turned off by [RST F] is

_ erased from D9125 to D8132, and the contents of data
registers succeeding the data register, where the erased
F number was stored, are shifted to the preceding data
registers.

When the [LED R] instruction is executed, the contents
of D8125 to D9132 are shifted upward by one,

gggg When there are 8 annunciator detections, a 8th one is

D8427 not stered in D8125 to 9132 even if detected.

D9128 -

Da129 SET SET SET SET SET SET SET SET SET SET SETLEDR

D130 lFSO‘F253F19‘F25‘F151F701F55lF333F11?F15l1F21? .

D9131 D9009| 0 |50]|50(50[50(50150|50|50[50]50{50(99

bats2 Dot24[0 1|2 3 [2]5]4]|5]6|7]8]8][8
D9125| 0 |50]150|50]|50|50}50(50]50]|50/50]50|998
D8126| 0 | 0 [25]|25199|99(99|98]99|99]{98|99{15
De127/ 0 |0 |0 |99 0 [15|15|15[15({15}15]|15|70
De1zs o o o jo (o |0 |70]70[70[{70]l70|70]|65
Doi2g)o (o |o0|0fo0]0]|0|65|65(|65|65|65(38
bo13ojo lojo]|ofojolo]o(38{38(38[38[110
De131{0 |0 10 0|00 |0O[0O ]| 0110110110151
De132/o|o oo |ojo]Jo|ofo]o 151151210
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Table 20.15 Special Registers List (Continued)

Number Name Stored Data Explanation
Storage "Limit switch ¢ The status of output (ON/OFF) to limit switch output AY42 set with a
area for output status peripheral device is stored as "1"-or "0",
axis 1 and storage area 1:0N
D9180 axis 2 limit 1:0ON 0:OFF
switch 0:OFF » These registers can be used to output limit switch output data to an
output external device using the sequence program.
statuses
Stor b15 bi4 b13 b12 b1l b10 bs b8 b7 b6 bS5 b4 b3 bz bl b0
orage
area for pe1sof Lyor | Lvok | Lvon Lo} vae fevoa] Lyes [Lves LYo7 [ Lyos | Lvos | Lvoe] Lvoa] Lvoe | vor [Lvoo]
axis 3 and p———— Foraxis 2 For axis 1 ———————
Da181 axi_i dll.llimit T [ e e ey X L e e e e e e A T fLyro]
swilc . -
output |'—"-"-‘ For axis 4 For axis 3 —-—-—-—-—--~|
statuses betaz] LvaF | vz | LYz Lvzc] Lyas|uvaa] Lvas [vas[ver | uvas [uvas]ved Lvzafuvee| ves [uvao]
p——————— Foraxis & ' ———
Storage r axis For axis &
area for petaq Lvar |Lyag[Lvap|cvsc]Lvas [Lvaa]Lvas [ Lvas [ Lya7 | Lvas | Lvas| Lvsa] Lyas | Lvaz | Lvai [ Lyao]
axis § a,m_i f—————— For axis 8 ] For axis 7 ———
Da1s2 axis 6 limit
switch
output
statuses **{* ar *0" is stored for each of the bits D9180 through D183
Storage Eg; o 8';:
area for e
axis 7 and
D9183 axis 8 limit
: switch
output
statuses
Cause of PCPU WDT + The PCPU WDT error numbers tabled below are stored in D9184.
error error number (1)When using an A373/A373UCPU
Doted | Causeof PCPUWDTEror | 291848 | cayuge of PCPU WDT Error
1 PCPU fault 12 Error in module in OP2 slot
2 CPU aperation srror 13 Error in module in OP3 slot
10 Servo contrel CPU fault 20 Serva contrel CPU faull
Error in module in OP1 siot SCPU fault or favlt between
1" 30 SCPU and PCPU (A373U
- only)
(2)When using an A273UCPU
D9164 Code Cause of PCPU WDT Error
Oar1 «  PCPU fault (cause in S/W)
2 * CPU operaticn error
30 * SCPU fault or SCPU/PCPU H/W fault
100 * Servo amplifier CPU fault (WDT error]
Do184 to piter CPU faull (DT erron)
107 *  The lower two digils have the meanings indicaled below.
110
to 100
Wz At e Indicatss the slot No, (0 to 7) where
. the ADLU with the error is installed.
® [ndicates the stage number of the base on which the ADU with the
error is installed. {0; main base, 1: extension basse)
200 * H/MW fault of module installed on main base unit or motion extension
2‘37 base unit
210 ¢ The lower two digits have the meanings indicated below.
1
217 200
' s fnd the slot No. (O to 7) where
~ the module with the error is installed.
* |ndicates the stage number of the base on which the module with
the etror is installed. (0 main base, 1: extension base}
250 * Standalone servo amplifier (MR-H-B/MR-J-B)
Interface, H/W fault
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Table 20.15 Special Registers List (Continued)

Number Name Stored Data

Explanation

Servo.
amplifier type

Serve
amplifier
type

.D9185

Da186

* On switching the power ON or resetting, the servo amplifier type set
in the system settings is stored in these devices.

(1}When an A373/A373UCPU is used

bi5te b12 bi1tobB
Hfodis 4 Axis 3
Axis B Axis 7

b? to bd
Axis 2
Axis 6

‘b31o bo
Axis 1
Axis §

Do1es
Do1ss

L J

I—- Servo amplifier type
o Dw ... Unused axis
* Intobu..... Destination amplifier No. when using an ADU

* TntoAr ... Correspond to switch settings d1 to d4 when using

an MR-SBISD (first one installed)

.Correspond to switch settings d5 1o d8 when using
an MR-SB/SD {second one installad)

* Fu..... .. A3405C (amplifier at extensien side)
{(2)When an A273UCPU is use

* ButoEy ...

biSiob12 biito b8
Axis 4 Axis 3 Axis 2 Axis 1
Axis 8 " Axis 7 Axis 6 Axis §
L L ]
'—.‘ Servo amphfier type
L + D Unused axis
L I ADU {main base unit}
L - S MR-H-B/MA-J-B
* 5. ADU (extension base unit)

b7tob4d  b3tob0

Dg18s
D91es

Manual
pulse
generator
axis
setting
error

Manual pulse
generator
axis setting
error

Doi87

« Stores the contents of a manual pulse generator axis setting error
when the manual pulse generator axis setting flag (M9077) comes
ON.

L. Aliset 10 0%,

|- Stores setting errors for the 1
rulse input magnification setting
or each axis

L- Stores manual axis setting errors for
the manual pulse generators con-
nected fo P1 to P3 of an A336PX

& 0:Normal e 0:Normal
* 1 : Seiting error .

(When the input magnification for
?ggl'; axis is outside the range 1 to

1 : Setting error

{When the axis setting for sach digit
is outside the range 1 1o 8)

Test mode
request error

Test mode
request
error

D9188

= Stores the data of axes being operated when the test mode request
error flag (M9078) comes ON,

bi5 bi4 bid bi2 bi1 bi0 bs b8 b7

b6 bS b4 b3 bz bt b0
potes[ 0 Jo 6 JoJoJo oo Jpoxie o ]axis efis Sppuis alais s ZBais 1]
1L 1

Stores the o'perating!stopped status
of sach axis:

* 0: Stopped
® 1 :0perating
All set to "0",

Error
program No,

Error
program

b9189 No.

+ Stores the subprogram No. (range: 0 to 4095) affected by the error

when the subprogram setting error flag (M9079) comes ON.

» If, once an error program No. has been stored, an error occurs in an-

other servo program, the program number of the subprogram with
the new error is stored.
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Table 20.15

Special Registers List (Continued)

Number Name Stored Data Explanation
Error item Servo « When the servo program setting error flag (M9079} has come ON,
information program the error code that corresponds to the relevant setting item is
setting error stored in this device.
number
Error Code Error Contenta
900 The serve program set for the DSFRP/SVST instruction does not exist.
201 The axis number set for the DSFRP/SVST instruction is different from
Da180 the axis numbesr set in 1he serva program.
a0 The instruction code cannot be decoded. (Thers is a questionable
instruction code.}
Q08 An axis designaled as unused in._tha system seflings is set in the
subprogram set for the DSFRAP/SVST instruction.
. There is an arror in the setting items of 1he servo program set for the
Erorftemdata | papRP/SVST instruction. s
Servo Servo + When the power is switched ON, or on resetting, the servo amplifier
amplifier amplifier and option slot installation statuses are checked and the results
installation | installation stored in this device.
information information {1)When an A373/A373UCPU is used
b15 o b12_ bif 1o b8 b7 bs bE
I OF2 I OF1 Mahm
L
1
L Sarvo amplifier installation status
0 Not instalied, or ADU fault, MR-SB/SD
power OFF, or connecling cable fault. *1
1 Not installed.
Option slot installation status
o] Not installed. *2
1 A336PX
2 A336EX
3 A244SF
4 AY4Z
5 A IO
Dg191 9 A3445F {connacted to A34DSC)

*1: In the case of an ADU, if the module is not installed although an axis
number has been set in the system settings, a major error Is dis-
played.

~2: Even if a module is installed to a siot designated as unused in the
system settings, the status stored will be "unused”.

(2)When an A273UCPU is used
b5 1o b1z bii to b8 b7 b b5 bs b3 b2 bi by
{ 0 Jasis fadis 7[asis slaxis Sass 4faxis afasis 2fands 1]
1. 1
1
l— Servo amplifier installation status
‘0 Not installad or ADU fault, MR-H-B/MR-J-
B power OFF, or connecting cable fault. *1
1 Net installad.

*1: In the case of an ADU, If the madule is not installed although an axis
number has been set in the system settings, a major error is dis-
played.
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Table 20.15 Special Registers List {(Continued)

Number Name Stored Data Explanation

Area for Areas for + Stores the manuai pulse generator smoothing time constant.

setting the setting « The smoothing time constant is calculated using the following for-
smoothing manual pulse mula:

magnifica- generator
Doz tion for smoothing Smoothing time constant (t) = (smoothing magnification + 1)
manual magnifications _ % 56.8 [ms]
pulse :
ge(nerator The setting range for the smoothing magnification is 0 to 59, .
1 (P1)

Area for
setting the
smoothing
magnifica-
D193 tion for
manuai
pulse
generator
2(P2)

Area for
setting the
smoothing
_ magnifica-
Da194 tion for
manual
pulse
generator
3 (P3)
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20.3.6 LED indications when an error occurs in the PCPU

It the following error messages are displayed on the LED on the front panel
of a servo system CPU, the error codes are riot stored in the special regis-
ter, etc. _

Remove the cause of the error, and turn ON the power supply again.

(1) When an A373/A373UCPU) is used

Table 20.16 Error message list when an error occurs in the PCPU

Error Messages _ ' Error Causes Corrective Action(s)
"NOT READY" O8S is not installed carrectly. Install the OS correctly.
Servo system CPU fault (An error Replace the servo system CPU.
"PCPU WDT ERROR" does not oceur if this message is
displayed while the CPU Is reset.)
"PCPU WDT ERROR 2" Servo system CPU H/W fault Replace the servo system CPU.
"SC ERROR" Servo system CPU H/W fault Replace the servo system CPU.
: A module installed in an optional Install the module correctly in the
“OP[ ] UNIT ERROR" o slot became detached during optional slot.
POWER ON. )
. There is a mismatch between the | Make the system settings and
“LAY ERROR ([ JIII I D™ system settings and the mounting mounting status match.
status (at the main base unit).
. There is a mismatch between the
"LAY ERROR ([ [ L[ 1> system settings and the mounting
status (at the extension base unit}.

*1: AMP1 to 6, ES, OP0O to 3
*2: AMP1 to 6, ES
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(2) When an A273UCPU is used

Table 20.17 Error Messages when an Error Occurs in the PCPU

Error Messages ' Error Causes Corrective Action(s)
Servo system CPU H/W fault (This s Replace the servo system CPU.
"PCPU WDT ERROCR" message displayed at CPU reset .
does not indicate an error.)
“PCPU WDT ERROR 2" Servo system CPU H/W fault « Replace the servo system CPU.

» Error codes 100 to 117
Servo amplifier CPU fault

Replace the ADU.

*1 + Error codes 200 to 217 « Replace the base unit.
"PCPUWDTERR.II[ KT Main/motion extension base unit
H/W fauit
¢ Error code 250 + Replace the MR-H-B/MR-J-B.
MR-H-8/MR-J-B I/F H/W fault
2 ADU H/W fault Replace the ADU.

"ADU ERROR(SLI II I}

+ Error code 1500

Turn ON the power supply to the

The power supply (A230P) to the servo system, and give an all- axis
servo system is not turned ON. Or servo ON command. (Supply the 3-
i *3 an ail-axis serve ON command was phase, 200 V power for the servo
"SYS.ERROR.[I[ ] (..} given when an error existed. power supply {A230P).
« Error code 1501 = Supply the 24 VDC to the A278LX.

The 24 VDC is not supplied
properly when setting the A278LX
brake output uss.

4 *5 A servo error occurred. + See the contents of the
*SV.ERROR{ I NI 1A cerresponding error code.
*2 The module was about to come + Install the module firmly.
"SL[ J{ ] UNIT ERROR" out, or came out. N ‘
: . The system setting and the * Make the system settings agree
“LAY ERROR (SL[ ][ ])" modules which actually were with the actual instaliation status.

installed in the main'base unit or
extension base unit do not match.

*1: Error codes for PCPL) WDT error causes {100 to 250) are displayed.

*2: The slot number is displayed.

(SLLI 1}

Error slot No.
0: /O slot 0

to
7:1/0 slot 7
Error base stage number

.0: Main base unit
1: Extension base unit

*3: The error code for major error (1500 or 1501) is displayed.
*4: The servo error code is displéyed.
*5: The error axis number (01 to 08} is displayed. If the error is common to all axes, ".." is displayed.

*6: The slot number is displayed.
(SLLID

Error slot No.
0: /O slot ©

to
7: 1O slot 7
Error base stage number

0: Main base unit
1: Extension base unit
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20.4 Error Messages During GSV[ ][ JPE Operations

The following errors are those that occur during GSV[ ][ PE operations.
" The error contents and corrective action(s) are shown in Table 20.18 to Ta-
ble 20.21.

Error causes and corrective actions can be displayed on the HELP window
for troubleshooting. (While error messages are displayed, pressing the

[Shift] + [F12] keys calls the HELP window.)

(1) When an A373/A373UCPU is used
Table 20.18 List of error messages

Error Message

Contents

Corrective Action{s)

ALL AXES ARE NOT USED. PRINT
TERMINATED.

An attempt was made to print axis data
although no data had been set in
system setting.

Print axis data after making the system
settings.

ALL ADU AXES UNUSED.

In the system settings, AMP1 to 8 and
AZ36PX/EX are all set as unused.
The axis settings are "unused" even
though axes are used.

Carry out amplifier function seiting in
the system setting mode.

AMP[ }{A330AM):HA-SA[ |:CAN NOT
CONNECT.

Thre system settings indicate that a
motor that cannot be connected to an
amplifier is connected to it

.Check the amp and motor.

AMP. MISMATCH.

When copying axis data in the servo
data selting mede, the amplifier.for the
copying source is different from the
amptifier for the copying destination.

Copy between two axes which have the
same amplifier.

~AXIS NO. OUT OF RANGE.

The designated axis number was set
oulside the specified range from 1 to 8.

Confirm the set axis number.

AXIS NO. OVERLAP ("AXIS
ALLOCATION AMP [ ], OP[]1- D[]

The axis number was set twice in lhe
system selting.

Confirm the axis number.

BEYOND STROKE LIMIT RANGE.

In the absolute system command {ABS][
1), positioning address (the end point
address in the case of circular
interpolation) is set outside the range
from the fixed parameter lower stroke
limit to the upper stroke fixed
parameter limit.

Do address setting in the specified
range.

CANNOT CHANGE SERVO
PARAMETER.

An attempt was made to change the
servo parameter of the servo system
o7 JVR However. the servo system CPU
was not in a state where servo
parameter change was allowed (in-
posHion signal: ON).

Change the servo parameter after
turning the in-position signal {(X0n2) ON
and setling the servo system CPU ina
siate where servo parameter changes
are altowed.

CANNOT DELETE.

During deletion in a servo program, the
[F3] key or [Shift] + [F2] keys were
pressed when the cursor was on the
required item.

Delete after contirming the item to be
deleted.
Or delete the entire program.

CANNOT EXECUTE DURING START.

The start command was given for the
axis being started in the servo test.

. Give the command again after the axis

stops.

g.él;_lNOT EXECUTE, SERVO READY

"A start command was given to the axis

with the servo signal READY OFF in
the servo test.

Give the start command after the servo -
READY signal gces ON.

The servo READY signal (XOnF) for the
corresponding axis is OFF when
starting the torque trace start of servo
monitoring.

Starts the trace after the servo READY
signal goes ON.

CANNOT EXECUTE, SERVO READY
ON.

An attempt has been made to write
data in the servo PC mode while the
SERVO READY signal {(X0OnF) in ON.

Turn SERVO READY (XonF) OFF
before writing the data.

CANNOT EXECUTE TORQUE TRAGCE.

When executing serve monitoring,
torque trace cannot be done because
the trace is being, done by a peripheral
device.

Execute the torque trace after the trace

_ has been completed.
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Table 20.18 List of error messages (continued)

Error Message

Contents

Corrective Action(s)

CANNOT PRINT.

The poser to the printer is not ON. Or, '
the power connection is fauity.

Check the connection 1o the printer and
the power cable.

GANNOT RELEASE TEST MODE.

An attempt was made to cancel the test
mode before the axis stopped.

Gancel the test mode after stopping the
axis.

CANNOT SELECT. An attempt was made to select an item Select the correct item.
that cannot be selected. '
CANNOT SET. An attempt was made to set data Confirm if data setting is necessary for
though data setting was not allowed. :Pe item with which data setting is to be
ane. :
CANNOT START.xx The Eror Gode List gives detaiis aboul the error conlents. (see Table 20.19)
t_— Error code

CANNOT WRITE-IN WHEN PC IS
RUNNING.

When doing writing in the serve PC
mode, the PC was in the RUN state.
Back-up attempted while the servo
system CGPU was in the RUN state. -

Execute writing with the PC in the
STOP state,

CANNOT WRITE, PC READY (M2000)
ON.

In the PC READY mode, an attempt
was made to write data while the PC
READY flag {M2000) was set.

Write data after setting the PC READY
flag {M2000)oft.

gﬁNNOT WRITE, WRITE PROTECT

An attempt has been made to write to a
write-protected floppy disk.

Set the write-protect tag of the floppy
disk to the writing enabled position.

CHECK MEMORY CASSETTE.

_ Cam data could not be written to the

servo system CPU memory.
Or the E2ROM is defective.

The E2ROM is defective. Replace it.

COMMAND ERROR.

In servo programming, the set
command code ¢ould not be decoded
because it was not a correet one.

Set the correct command code.

During servo test, an improper
command was found in the servo
program read from the servo system
CPU.

Modily the servo program, and rewrite
it in the servo system CPU.

CURRENT VALUE SETTING IS NOT
POSSIBLE.

An altempt has been made to set the
current value at a position other than
the positioning address.

Set the current value in relation to the
positioning address.

DATA MISMATCH,

Mismatch of data was detected by
serve file verification.

Check the servo data and the data in
the servo program. -

DATA NOT FOUND.

The GSV[ ][ ]PE has not been installed
correctly, :

Install the GSV[ ] |PE correctly.

An attempt was made to execute a
printout without setting data to be
printed out in the serve print mode. .

Execute a printout after setting the data
to be printed out.

DEVICE NUMBER OUT OF RANGE.

When reading the servo program, a
device number other than the following
was designated; DO to D999 and/or
WO000 to W3FF (when an A373CPU is
used}, or DO to D8191 or WO000 to
WI1FFF (When an A373UCPU is used).

When reading a program while serve
was online, an attempt was made to
read a servo program that did not exist.

Set the correct device number again.
The designated servo program does
not exist.

DRIVE NOT READY.

A hard disk and floppy disk have not
been installed.

Check the hard disk and floppy disk.
{This error does not usually occur.}

END POINT INSTRUCGTION OVERLAP.

More than one end point designation
command was set in the serve
programming velocity switching
command (VSTART).

Confirm the end point setting command.

FILE NOT FOUND.

There was no designated file.

Confirm the file name.

INCORRECT DATA. -

Data outside the setting range has
been set.

Set data within the setting range.
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Table 20.18 List of error messages (continued)

Error Message

Contents

Corrective Action{s)

INCORRECT DESIGNATED POSITION
OF END INSTRUCTION.

There is an instruction after the end
instruction (CPEND, VEND} in the
Servo program.

Delete instructions after the end
instruction.

INCORRECT DESIGNATED POSITION
OF END POINT INSTRUGTION.

Paoint designation commands (ABS-1 to
ABS-3, INC-1 to INC-3) have not been
setl in the current position in the servo
programming velocity switching
command (VSTART).

Or there is no end point designation
instruction,

Place the end point setting command
next to the velocity switching command.
Or, confirm the end point setting
command.

INCORRECT EXECUTION POSITION,

An attempt has been made 10 execute
a function at an inappropriate pasition.

Execute the function at an appropriate
position. )

INCORRECT FOR-NEXT
INSTRUCTEON.

Repeat commands (FOR-ON, FOR-
OFF, FOR-TIMES, NEXT) are not used
correctly in constant velocity and
velocity change control. (Repeat
commands are programmed in the
nesting state. Or they are not used in
correct pairs.)

Set the repeat commands correctly.

INCORRECT OPERATION.

A page key has been pressed although
servo program data has not been read.

Read the servo program data and then
press the page kay.

INCORRECT SUB-SYSTEM NAME.

An attempt has been made to copy a
file to the same drive and sub-system
name as the source.

Change the sub-system name for the
capy destination.

The sub-system name is incorrect.

Change the sub-system name to the
correct one.

INDIRECT DEVICE SETTING ERROR.

A device that cannot be used for
indirect device sefting was set in the
serve program.

Set the correct indirect setting device.

INSTALL FAILED,

Installation failed.

Retry installation.

INSTALL SWITCH IS OFF.

The serve system CGPU installation
switch is turned OFF during installation,

Turn the installation switch ON.

INVALID KEY.

An invalid key was pressed.

Press the correct key.

ITEM ALREADY EXISTS.

During servo program edit, the

designated sefting item was already set.

The same item cannot be set
repeatedly.

iT IS NOT POSSIBLE TO OPEN A FILE.

It was not possible to open a file during
file writing.

Check possible causes inciuding lack of
available space on the hard disk. -

NO END COMMAND.

There was no end command (CPEND,
VEND) during constant velocity control
and velocity change control.

Set the.end command.

NO END POINT COMMAND.

There was no end point designation
command in the servo programming
velocity switching command (VSTART).

Set the end point setting command.

OPERATING SYSTEM MISMATCH.

The operating system names or
opearaling system versions are
inconsistent in the operating system in
the serve system CPU and in the one to
be compared. )

Check the same moedel names or the
same versions.

OPERATING SYSTEM NOT
INSTALLED.

An OS has not been instailed in the

servo system CPU,

Install an OS by the installation
function, and check it.

OUT OF SETTING RANGE.

An attempt was made to set data
outside the setting range.

Do data setting in the setting range.
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Table 20.18 List of error messages (continued)

Error Message

Contents

Corrective Action(s)

PC COMMUNICATION ERROR.

An error occurred in the )
communications with the servo system
CPU.

An altempt was made to
read/write/verify data although the
servo system CPU was not connecled.

Connection with the servo system CPU
is faulty.

Confirm the connection state with the
serb\fu system CPLU and the state of the
cable.

Manitoring data could not be read
normally.

Retry by pressing keys. There may be a
fault it an error occurs during retry.

It became time over in the servo test
execution.

Confirm whether the servo system CPU
is oparating normally.

PC TYPE MISMATCH.

An attempt was made to read, write,
and/or verily data or to do an
installation when a CPU cther than the
servo system CPU was connected.

Connect it to a servo system CPU,

PRINTER NOT READY.

An atiempt has been made to print
betore preparaticns for printing were
completed.

Set the printer., -

PROGRAM NOT FOUND,

The designated program does not exist.

When program number ¢ was

displayed, an attempt was made to

display the previous program number

by pressing the {F7] key. -

When program number 4095 was, an

attempt was made to display the next

ﬁrogram number by pressing the {F8]
ey

Copy source program doas not exist.

Confirm the program number.

PROGRAM NUMBER OUT OF RANGE.

Program numbers other than No.0 to
No.4095 were designated for the servo
program simultanecus start command
(START) of the servo program.

Set the corract program number.

RANGE SETTING ERROR.

In the range set for the copy source,
the start number is higher than the end
number. Or more than one copy source
range or copy destination range has
been set.

Data outside the setting range was set.

Set a correct range.

SET DRIVE A TO READY AND PRESS
[ENTER].

No disk is set in the drive when file
reading/writing is attempted.

Insert a tloppy disk in drive A and press
the [Enter] key. :

SETTING UNNECESSARY.

An attempt was made to set a
parameter for an item where parameter
setting was not allowed.

Setting has not been allowed. '

SORT tn limit switch setting of servo data Before executing the ON/OFF point
selting, an attempt was made to setting, sort the point address,
execute tha ON/VOFF selting in the
condition where the poml address has
not been sored.
During servo programming, the Execute sorting to secure free memory
program cannot be stored because area.
there is insufficient free memory area.
START AXIS OVERLAP. In servo programming, the axes to be

started in the program {K(-K4095) set
by the simultaneous start command
(START) are set twice,

The axes to be started for interpolation
control are set twice.

Confirm the axis to be started.

START INSTRUCTION IS .
DESIGNATED.

During servo programming, the START
command was set as the program
number (KO to K4095} in the
simultaneous start command {START).

Seta ;I:_rogram number other than a
START command in the simultaneous
start.
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Table 20.18 List of error messages {continued)

Error Message

Contents

Corrective Action(s)

SUB-SYSTEM NAME NOT FOUND.

The designated machine name
xxxxxxxx has not been set.

Set the machine name XXxXxXxXxxx.

SYNTAX ERROR. NO.=xxx
L-ngram No.

During servo programming, a syntax
error - for exampie one relating to the
use of the repeat instruction - has been
made,

Modify the servo pragram.

SYSTEM NOT SET.

An attempt was made to set data in the
servo data setting mode, not in the
system setting mode, Or, an error was
detected in the relative check of the
system setting.

Set servo data after doing system
setting. Do a relative check to make
sure there are no errors after system
setting.

THE DATA IS ABNORMAL..

Loading is not possible due to an
abnormality in the backup data.

Back up the data again.

THE DRIVE IS ABNORMAL..

The hard disk is abnermal.

Check the hard disk. {This error does
not usually ocecur.}

THE INPUT IS OUTSIDE THE
APPLICABLE RANGE.

An input value has exceeded the limit

‘range.

Check the limit range and input another
value.

THE INSTRUCTION INPUT FORM IS
INCORRECT.

When the servo program was checked,
an error was discovered in the set
items.

Set the items again.

UNIT MISMATCH.

There is a mismatch between the
control units used by the servo unit and
the units for the axis.

Change the control units used by the
servo program, which are set in the
“units* and "P.B* additional items of the
serve program, to achieve a match for
at least one axis.

UNUSED AXIS.

The axis was set not to be used in the
system setting.

The axis where an amplifier has not
been |loaded could not be selected.
Power has not been supplied to the
amplifier when doing servo
monitoring/servo test. Turn ON the
power supply.

WRITE-IN ERROR.

Data cannot be writlén to the program
memory in the serve PC mode.

A fault was detected in the E2ROM.
Replace it.

WRITE-IN FORBIDDEN.

An attempt was mode to write data to
the servo PC when the WRITE IN CPU
switch of the A7PHP was set to the
FORBID position.

Set the switch to the PERMIT position.
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<Error Code List (1 to 16)>
Table 20.19 Error code list (coc_les displayed when axes cannot be started)

Error codes Contents Corrective Action(s)
i The system could not be started because the servo Start the system after removing the cause of the
error detection signal {(X0n8) is ON. Serve ereor.
2 The system could not be starled because the in- Start the system after the moter comes into the
position signal (X0n2) is OFF. designated in-position range.
3w The system could not be started because the external | Start the system after the externat FLS (X0nB) goes
FLS signal (XnB} is OFF. ON. :
4 The system. could not be started because the external | Start the system after the external RLS {(X0OnC) goes
RLS sigral {XOnC} is OFF. ON.
5 The system could not be started because the external | Start the system after the external STOP {(XOnD)
STOP signal (XonD) is ON. turns OFF.
6 The system could not be started because the serva Start the system after the serve READY (XnOF)} goes
READY signal {X0nF) is OFF. ON,
The system could not be started because the MR- Power has not been suppiied to the ampiifier, or the
7 SB/SD or ADU has not been installed. axis has not been set for use. Supply power to the
amplifier, and make sure tha axis has been set for
use.
The system could not be started because either Start the system after setting data not to exceed the
g upper limit or the lower limit of the fixed parameter upper limit and/or the lower limit.
has been exceeded,
s Either near-zero point dog return or count zere return Zero return is impossible.
was attempted without PX in the ADU axis.
10 The system could net be started because the start Stant the system after the motor has been stopped.
receive flag (M2000 to M2008)} was set,
11 The system could not be started bacause the in-test- Return to the test mode, and start the system after
mode flag (M9075) was set. - the in-test-mode flag (M9075) has been set.
12 The system could not be started because the test Start the system after removing the cause of the test
mode request error flag {M9078} was set, made request error.
13 The system could not be started because torque Start the system after trace processing has been
trace processing was on the way. stopped.
Forward JOG operations were altempted by the Start the system after satisfying all the conditions.
teaching function when the following conditions were
not satisfied:
14 *2 ‘s External STOP signal is OFF.
» External FLS signal is ON.
» Servo error detection signal {X0n8) is OFF.
» Servo READY signal is ON.
A reverse JOG operation was altempted by the Start the system after satisfying all the conditions.
teaching function when the following conditions were
- not satisfied:
15 = s External STOP signal is OFF.
« External RLS signal is ON.
« Servo error detection signal {X0n8) is OFF.
» Servo READY signal is ON.
JOG operations or manual pulse generator Start the system after designating the axis.
operations were attempted by using the teaching
16 function. However, they were not done because an
axis could not be designated by the teaching
function.

*1; Error does not occur if "without EX/PX" is set for the ADU axis.
*2: FLS and STOP signais are not checked if "without PX" is set for the ADU axis.
*3: RLS and STOP signals are not checked if “without EX not installed” is set for the ADU axis.

In the table above, "n" indicates the number (0 to 7) corresponding to the axis number.

2058




20. TROUBLESHOOTING -

e [lfOEiON COnioroller

(2) When an A373/A373UCPU is used
Table 20.20 List of error messages

Error Message

Contents

Carrective Action(s)

ALL ADU AXES UNUSED.

In the system settings, AMP1 to 8 and
AJ36PX/EX are all set as unused.
The axis settings are "unused” even
though axes are used.

Carry out amplifier function setting in
the system setting mode.

ALL AXES ARE NOT USED. PRINT
TERMINATED.

An attempt was made to print axis data
although no data had been set in
system setting.

Print axis data after making the system
settings.

AMP[ J{A330AM):HA-SA[ ]:CAN NOT
GONNECT.

The system settings indicate that a
motor that cannot be connected to an
amplifier is connected fo it.

Check the amp and motor.

AMP. MISMATCH.

When copying axis data in the servo
data setting mode, the amplifier for the
copying source is different from the
amptifier for the copying destination.

Copy between two axes which have the
same amplifier.

AXIS NO. NOT SET.

Not even one axis number has been set
in system selting.

Set at least one axis number.

AXiS NO. OUT OF RANGE.

The designated axis number was set
outside the specified range from 1 to B.

Confirm the set axis number.

AXIS NO. OVERLAP {"AXIS
ALLOCATION AMP [], OP[]1-D[ ]}

The axis number was set twice in the
system setting.

Confirm the axis number.

BATTERY UNIT MR-JBAT-[ ] 18 NOT
SET FOR MAIN BASE UNIT,

The battery module was not set for the
main base unit although the ABS servo
motor was set at system selting.

Set the battery unit when using the
ABS servo motor.

BEYOND STROKE LIMIT RANGE.

In the absolute system command (ABS[
1}, positioning address (the end point
address in the case of cireular
interpelation} is set outside the range
from the fixed parameter lower stroke
limit to the upper stroke fixed
parameter fimit,

Do address setting in the specified
range.

CANNOT CHANGE SERVOQ
PARAMETER.

An attempt was made to change the
servo parameter of the serve system
CPU. ﬂowever, the servo system CPU
was not in a state where servo
parameter change was allowed (in-
position signal: ON}).

Change the servo parameter after
turning the in-position signal (XOn2) ON
and selting the servo system CPU in a
state where servo parameter changes
are allowed.

CANNOT DELETE.

During deletion in a servo program, the
[F3] key or [Shift] + [F2] keys ware
pressed when the cursor was on the
required item.

Delete after confirming the item to be
deleted.
Or delete the entire program.

CANNOT EXECUTE DURING START.

Tha start command was given for the
axis being started in the servo test.

Give the command again after the axis
stops.

gél":lNOT EXECUTE, SERVO READY

A start command was given to the axis
with the servo signal READY QOFF in
the servo test.

Give the start command after the servo
READY signal goes ON.

The servo READY signal {X0nF) for the
corresponding axis is OFF when
starting the torque trace start of servo
monitoring.

Starts the trace after the servo READY

signal goes ON.

CANNQT EXECUTE, SERVO READY
ON.

An attempt has been made to write
data in the serve PC mode while the
SERVOC READY signal {(XCnF) in ON.

Turn SERVO READY (XOnF) OFF
before writing the data.

CANNOT EXECUTE TORQUE TRACE.

When executing servo monitoring,
torque trace cannot be done because
the trace is being, done by a peripheral
device.

Execute the torque trace after the trace
has been completed,

CANNOT PRINT.

The poser to the printer is not ON. Or,
the power connection is faulty,

Check the connection to the printer and
the power cable,

CANNOT RELEASE TEST MODE.

An attempt was made to cancel the test

Céz_ncel the test mode after stopping the
axis.

mode before the axis stopped.
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Table 20.20 List of error me'ssages (contin'ued)

Error Message

Contents

Corrective Action(s)

CANNOT SELECT. An attempt was made to select an item Select the comrect item.
that cannot be selacted.
CANNOT SET. An attempt was made to set data Confirm if data setting is necessary for
though data setting was not allowed. the item with which data setting is to be .
done.
CANNOT START.Xx

Y Error code

The Error Code List gives details about the error contents. (see Table 20.19)

CANNOT WRITE-IN WHEN PC 1S
RUNNING.

When doing writing in the servo PC
mode, the PC was in the RUN state.
Back-up attempted while the servo
system CPU was in the RUN state.

Execute writing with the PC in the
STOP state.

gﬁNNOT WRITE, PC READY (M2000}

In the PC READY mode, an attempt
was made to write data while the PC
READY flag {(M2000) was set.

Write data after setting the PC READY
flag (M2000)oft.

CANNOCT WRITE, WRITE PROTECT
ON.

An attempt has been made to write to a
write-protected floppy disk.

Set the write-protect tag of the floppy
disk te the writing enabled position.

CAPACITY OF BATTERY UNIT SET IS
INSUFFICIENT.

The capacity of the battery unit set at
system selting cannot cover the total
number of the ABS servo molors and
synchronous encoders.

Check the total number of ABS servo
motors and synchronous encoders
which the capacity of the battery unit
can cover.

CHECK MEMORY CASSETTE.

Cam data could not be written 1o the
servo system CPU memory.
Or the E2ROM is defective.

The E2ROM is defective. Replace it.

COMMAND ERROR.

In servo programming, the set
command code could not be decoded
because it was not a correct one.

Set the correct command code.

During servo test, an improper
command was found in the servo
prglgjram read from the servo system
CPU,

Meodify the servo program, and rewrite
it in the servo system CPL.

CONTROL POWER SUPPLY MODULE
1S NOT SET FOR MAIN BASE UNIT.

The control power supply medule was
not set for the main base unit at system
setting.

Set the control power supply module for
the main base unit.

CURRENT VALUE SETTING IS NOT
POSSIBLE.

An attempt has been made to set the
current value at a position other than
the positioning address.

Sel the current value in relation to the
positioning address.

DATA MISMATCH.

Mismatch of data was detected by
servo file verification,

Check the servo data and the data in
the servo program.

DATA NOT FOUND.

The GSV[ ][ IPE has not been installed
correctly.

Install the GSV[ ][ IPE correctly.

An attempt was made to execute a
printout without setting data to be
printed out in the servo print mode.

Execute a printout after setting the data
to be printed out.

DEVICE NUMBER OUT OF RANGE.

When reading the servo program, a
device number other than the following
was designated; DO to D999 and/or
WO00 to W3FF {(when an A373CPU is
used}, or DO to D8191 or WO000 to
W1FFF (When an A373UCPU is used).

When reading a program while servo
was online, an attempt was mada to
read a servo program that did not exist.

Set the correct device number again.
The designated servo program does
not axist.

DRIVE NOT READY.

A hard disk and floppy disk have not
been instalied.

Check the hard disk and floppy disk.
{This error does not usually occur.}

END POINT INSTRUCTION OVERLAP.

More than one end point designation
command was set in the servo
programming velocity switching
command (VSTART).

Confirm the end point setting command,

EXTERNAL REGENERATIVE
RESISTANGE IS NOT SET FOR
SERVO POWER SUPPLY MODULE.

The external regenerative resistance
was not set for the servo power supply
module at system setting.

Set the external regenerative
resistance for the servo power supply
module.

* : Underlining indicates that the message displayed differs according to the setting.
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Table 20.20 List of error messages (continued)

Error Message

Contents

Corrective Action(s)

FILE NOT FOUND.,

There was no designated file.

Confirm the file name.

l{_lé:LH.ﬁZ’ CANNOT BE CONNECTED
_AZ21AM (MAIN BASE UNIT 1/03).

A motor, which cannot be connected to
the amplifier, was connected at system
setting.

Check the servo motor or serve
amplifier.

INCORRECT DATA.

Data outside the setting range has
been set.

Set data within the setting range.

INCORRECT DESIGNATED POSITION
OF END INSTRUCTION.

"There is an instruction after the end

instruction (CPEND, VEND) in the
servo program,

Delete instructions after the end
instruction.

INCORRECT DESIGNATED POSITION
OF END POINT INSTRUCTION.

Point designation commands {ABS-1 to
ABS-3, INC-1 to INC-3) have not been
set in the current pasition in the servo
programming velocny switching
command (VSTART).

Or there is no end point designation
instruction.

Place the end point setting command
next to the velocity switching command.
Or, confirm the end point setting
command. '

INCORRECT EXECUTION POSITION.

An attempt has been made to execute
a function at an inappropriate position.

Execute the function at an appropriate
position.

INCORRECT FOR-NEXT
INSTRUCTION.

Repeat commands (FOR-ON, FOR-
OFF, FOR-TIMES, NEXT) are not used
correctly in constant velocity and
velocity change control. (Repeat
commands are programmed in the
nesting state, Or they are not used in
correct pairs.}

Set the repeat commands correctly.

INCORRECT OPERATION.

A page key has been pressed although
servo program data has not been read.

‘Read the servo program data and then

press the page kay.

INCORRECT SUB-SYSTEM NAME.

An attempt has been imade to copy a
file to the same drive and sub-system
name as the source.

Change the sub-system name for the
copy destination.

The sub-system name is incorrect.

Change the sub-system name to the
corract one,

INPIRECT DEVICE SETTING ERROR.

A device that cannot be used for
indirect device setting was set in the
Servoe program.

Set the correct indirect setting device.

INSTALL FAILED.

Installation failed.

Retry installation.

INSTALL SWITCH IS OFF.

The servo system CPU installation
switch is turned OFF during instaliation,

Turn the installation switch ON.

INVALID KEY.

An invalid key was pressed.

Press the correct key.

1’0 NUMBERS OF PC CPU 1/O
MODULE OVERLAP BETWEEN MAIN
BASE UNIT (1/00) AND MOTION
EXTENSION BASE UNIT {1/Q7)."

The /O numbers of the PC CPU 1/O
module overlapped at system setting.

Confirm the /0 number.

ITEM ALREADY EXISTS.

During servo program edit, the

designated setting item was already set.

The same item cannot be set
repeatedly.

IT IS NOT POSSIBLE TO OPEN A FILE.

It was not possible to open a file during

file writing.

Check possible causes including lack of
available space on the hard disk.

NO END COMMAND.

There was no end command {(CPEND,
VEND) during constant velocity control
and velocity change control,

Set the end command.

NO END POINT COMMAND.

There was no end point designation
command in the servo pregramming
velocity switching command (VSTART).

Set the end point setting command.

NUMBER OF 1/O PCINTS OF PC CPU
1O MODULE IS OVER 256.

The number of I/O points of the PC
CPU /O module was over 256 at systm
setting.

Set data within the permissibie setting
range.

OPERATING SYSTEM MISMATCH,

The operating system names or
operating system versions are
inconsistent in the operating system in
the serve system CPU and in the one to
be compared.

Check the same model names or the
same versions.

* : Underlining indicates that the message displayed differs according to the setting.
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Table 20.20 List of error messages (continued)

Error Message

Contents

Corrective Action(s)

OPERATING SYSTEM NOT
INSTALLED,

An OS has not been installed in the
servo system CPU.

Install an OS by the instailation
function, and check it.

OUT OF SETTING RANGE.

An attempt was made to set data
outside the setting range.

Do data setting in the setting range.

PC COMMUNICATION ERROR.

An error occurred in the
communications with the servo system
GPU.

An atlempt was made 1o
read/write/verify data although the
servo system CPU was not connected.

Connection with the servo system CPU
is faulty.

Confirm the connection state with the
seg‘lvo system CPU and the state of the
cable.

Monitoring data could not be read
normally,

Retry by pressing keys. There may be a
fauit if an errer oceurs during retry.

It became time over in the serve test
execution.

Confirm whether the servo system CPU
is operating normally.

PC TYPE MISMATCH.

An altempt was made to read, write,
and/or verify data or to do an
installation when a CPU other than the
servo system CPU was connected.

Connect it to a servo system CPL.

PRINTER NOT READY.

An attempt has been made to print
before preparations for printing were

-completed.

Set the printer.

PROGRAM NOT FOUND.

The designated program does not exist.

When program number 0 was -
displayed, an attempt was made to
display the previous program number
by pressing the [F7] key.

When program number 4095 was, an
attempt was made o display the next
program number by pressing the [F8]

Copy source program does not exjst.

Confirm the program number.

PROGRAM NUMBER OUT OF RANGE.

Program nurmbers other than No.0 to
No.4095 were designated for the servo
program simultaneous start command
{START) of the servo program.

Set the correct program number,

RANGE SETTING ERROR.

In the range set for the copy source,
the start number is higher than the end
number. Or more than one copy source

-range or copy destination range has

been set.

Data outside the setting range was set.

Set a correct range.

SAME AXIS NUMBER IS SET.
ALLOCATION TO 1 ﬁXiS

I MAIN BASE (1/01)
:SEPARATE SERVO AMPLIFIER (D2)

The same axis number was set twice at
system setting.

Check the axis number.

SERVO EXTERNAL SIGNAL MODULE
(A278LX) IS NECESSARY WHIEN
USING DYNAMIC BRAKE MODULE
(A240DY).

The servo external signal module
{A278LX) was not set at system setting
although the dynamic brake module
{A240DY) was set.

Set the servo external signal module
(A278LX) when using the dynamic
brake module (A240DY).

SERVO POWER SUPPLY MODULE IS
NOT SET.

The servo power supply module was
not set at system setting.

Set a servo power supply module
whenever using an ADU

SET DRIVE A TO READY AND PRESS
[ENTER].

No disk is set in the drive when file
reading/writing is attempted.

Insert a floppy disk in dnve A and press
the [Enter] key.

SETTING UNNECESSARY.

An attempt was made to set a
parameter for an item where parameter
setting was not allowed.

Setting has not been allowed.

* : Underlining indicates that the message displayed differs according to the setting.
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Table 20.20 List of error messajges (cont'inued)

Error Message

Contents

Corrective Action(s)

SORT

In limit switch setting of servo data
setting, an aitempt was made to
execute the ON/OFF setting In the
condition where the point address has
not been sorted.

Before executing the ON/OFF point
setting, sort the point address.

During servo programming, the
program cannot be storad bacause
there is insufficient free memory area.

Execute sorting to secure free memory
area.

START AXIS OVERLAP.

In servo programming, the axes to be
started in the program (K0-K4095) set
by the simultaneous start command
(START) are set twice,

The axes to be started for interpolation
control are set twice,

Confirm the axis to be started.

START INSTRUCTION IS
DESIGNATED.

During servo programming, the START

.command was set as the program

number (KO to K4095) in the
simultaneous start command {START).

Set a program number other than a
START coinmand in the simultaneous
start.

SUB-SYSTEM NAME NOT FOUND.

The designated machine name
000X has not been set.

Set the machine name XXX,

SYNTAX ERROR. NO.=xxx

t_Program No.

During servo programming, a syntax
error - for example one relating to the
use of the repeat instruction - has bean
made.

Modify the servo program.

SYSTEM NOT SET.

An altempt was made to set data in the
servo data setting mode, not in the
system setting mode. Or, an error was
detected in the relative check of the
system setling.

Set servo data after doing system
setting. Do a relative check to make
sure there are no errors after system
setting.

THE DATA IS ABNORMAL..

Loading is not possible due 10 an
abnormality in the backup data.

Back up the data again.

THE DRIVE 1S ABNORMAL..

The hard disk is abnormal.

Check the hard disk. (This error does
not usually oceur.)

THE INPUT 1S OUTSIDE THE
APPLIGABLE RANGE.

An input value has exceeded the limit
range. ’

Check the limit range and input another
value.-

THE INSTRUCTION INPUT FORM IS
INCORRECT.

When the servo program was checked,
an error was discovered in the set
items.

Set the items again.

TOTAL RATED CURRENT OF SERVO
MOTOR IS OVER POWER SUPPLY
CAPACITY OF SERVO POWER

The total rated current of the motor
connected to the ADU was over the
capacity of the servo power supply.
module at system setting.

The underlined portion varies according
to the setting {(0.01 to 99.98),

Connect the servo motor within the
power capacity of the servo power
supply module. ‘

There is a mismatch between the
controf units used by the servo unit and
the units for the axis,

Change the control units used by the
servo program, which are set in the
*units® and "P.B" additional items of the
servo program, lo achieve a match for
at least one axis.

SUPPLY MODULE BY 18.70 A,
Over
capacity
UNIT MISMATCH.
UNUSED AXIS.

The axis was set not to be used in the
system setting.

The axis where an ampfifier has not
been leaded could not be selected.
Power has not been supplied to the
amplifier when doing servo
monitoring/serve test. Turn ON the
power supply.

WRITE-IN ERROR.

Data cannot be written to the program
memory in the servo PC mode.

A fauit was detected in the E2ZROM.
Replace it.

WRITE-IN FORBIDDEN.,

An altempt was mode 1o write data to
the servo PG when the WRITE IN CPU
switch of the A7PHP was set 1o the
FORBID position.

Set the switch to the PERMIT position.
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<Error Code List (1 to 16)-
Table 20.21 Error code list (codes displayed when axes cannot be started)

Error codes Contents Corrective Action{s})
1 The system could not be started because the servo Start the system after removing the cause of the
error detection signal {X0n8) is ON, SEIVO ervor.
P The system could not be started because the in- Start the system after the molor comes inlo the
position signat (X0On2} is OFF. designated in-position range.
a3 o The system could not be starled because the external | Start the system after the external FLS (XOnB) goes
FLS signal (XnB} is OFF. ON. - .
4 - The system could not be started because the external | Start the system after the externat RLS (X0nG) goes
1 | ALS signal (X0nC) is OFF. ON.
5~ The system could not be started because the external | Start the system after the external STOP (XOhD)
STOP signat (X0nD) is ON. turns OFF.
P The system could not be started because the servo Start the system after the servo READY (XnOF) goes
READY signal (XOnF} is OFF. ON.
The system could not be started because the MR- Power has not been supplied to the amplifier, or the
7 SB/SD or ADU has not been installed. axis has not been set for use. Supply power to the
: amplifier, and make sure the axis has been set for
use.
: The systém could not be started because either Start the system after setting data not o exceed the
8 upper limit or the lower limit ¢f the fixed parameter upper limit and/or the lower limit.
has been exceeded.
o Either near-zero point dog return or count zero return Zero return is impossible.
: was attempted without PX in the A278LX.
10 The system could not be started because the start Start the system after the motor has been stopped.
receive flag (M2000 to M2008) was set.
11 The system could not be started because the in-test- Return to the test mode, and stan the system after
mode flag (M9075) was set. the in-test-mode flag (M9075) has been set,
12 The system could not be started because the test Start the syslem'aﬂer removing the cause of the test
mode request error flag (MS078) was set. mode request error.
13 The system could not be started because torque Start the system after trace processing has been
trace processing was on the way. stopped.
Forward JOG operations were attempted by the Start the system after satistying all the conditions.
teaching function when the following conditions were
not satisfied:
14 *2 + External STOP signal is OFF.
» External FLS signal is ON.
= Servo error detection signal (X0n8) is OFF.
» Servo READY signal is ON.
A reverse JOG operation was attempted by the Starl the system after satisfying all the conditions.
teaching function when the following condilions were o
not satisfied:
15 =3 » External STOP signal is OFF.
= External RLS signal is ON.
» Serve error detection signal (X0ng) is OFF.
s Servo READY signal is ON.
JOG operations or manual pulse génaratur Start the system after designating the axis.
operations were attempted by using the teaching
16 function. However, they were not done because an
1axis could not be designated by the teaching
unction.

*1: Error does not occur if "without EX/PX" is set for thé A278LX.
*2: FLS and STOP signals are not checked if “without PX" is set for the A278LX.

*3: RLS and STOP signals are not checked if "without EX not installed" is set for the A278LX,
In the table above, “n" indicates the number (0 to 7) corresponding to the axis number.
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