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Manual Contents

This manual describes specifications and applications for the MC20 Module as applicable to the MEMO-
CON GL120 and GL130 Programmable Controllers.

This manual also explains new step-2 functions and version B08 functions. Systems that support step-2
functions and version BO8 functions are listed in 1.1 Overview of Manual.

Please read this manual carefully and be sure you understand the information provided before attempting to
install or use a MC20 Module.

Visual Aids

The following aids are used to indicate certain types of information for easier reference.

Ve'é o8 Indicates additional information on version B08 functions.
ISTE2 Indicates additional information on step-2 functions.
ﬂ? Indicates references for additional information.

IMPORTANT | Indicates important information that should be memorized.

<4EXAMPLEp Indicates application examples.

W[inFo > Indicates supplemental information.

$ SUMMARY Indicates a summary of the important points of explanations.

Note Indicates inputs, operations, and other information required for correct operation
but that will not cause damage to the device.

" Indicates definitions of terms used' in the manual.

©Yaskawa, 1996

Allrights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form,
or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
Yaskawa. No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
Yaskawa is constantly striving to improve its high-quality products, the information contained in this manual is subject to
change without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, Yaskawa assumes
no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the in-
formation contained in this publication.



NOTICE

The following conventions are used to indicate precautions in this manual. Failure to heed precautions
provided in this manual can result in injury to people or damage to the products.

&WAFINH\IG Indicates precautions that, if not heeded, could possibly result in loss of life or
serious injury.

&(:aution Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.
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Introduction and Precautions

This chapter introduces the MC20 Module and provides precautions
for the use of this manual and the product. You must read this chap-
ter before attempting to read the rest of the manual or using the

product,

1.1 Overviewof Manual .............c00vunn. 1-2

1.2 Precautions .......... feeeisesssseanaesans 1-6
1.2.1 Installation Precautions ......................... 1-6
1.2.2 Wiring Precautions . .. .......... ... .. ... ... 1-7
1.23  Applications Precautions ........................ 1-8
1.24  Maintenance ............... .00 ain. R 1-9
1.25  Safety Precautions ...................ccovivenn. 1-10

1.3 UsingthisManual ................... peee 1411
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Introduction and Precautions

1.1 Overview of Manual

« This manual describes the functional specifications of the MC20 Modules used for the ME-
MOCON GL120 and GL130 Programmable Controllers. Read this manual carefully in order
to use the MC20 Modules properly. Also, keep this manual in a safe place so that it can be
used whenever necessary.

» This manual aiso provides information on version B08 functions. Systems that support ver-
sion B0O8 functions are listed below. Information related to version BO8 functions is referred
to by notes in the text or is indicated by the following icon.

Ver.
BO

B08

« Systems Supporting Version B08 Functions
The following Modules used with MEMOCON GL 120 and GL130 Programmable Control-

lers and with the version numbers listed in the table support version B08 functions.

Module Name Medel Version Location of
Numbers Version
Enabling Number
Version B08
Functions
CPU Module (8 kW) CPU10 ; DDSCR-120CPU14200 |[JAO01 and later | Nameplate
{(note 1)
CPU Module (16 kW) | CPU20 | DDSCR-120CPU34100 [ [JOBO0S and later | Nameplate
{note 1}
CPU Module (16 kW) | CPU21 | DDSCR-120CPU34110 | 3JA02 and later | Nameplate
(note 1)
CPU Module (32 kW) | CPU30 | DDSCR-120CPU54100 | JOIBOS and later | Nameplate
' {note 1)
CPU Module (40 kW) | CPU35 | DDSCR-130CPU54110 | JOJAO1 and later | Nameplate
{note 1)
Four-axis Motion MC20 | JAMSC-120MMB10400 | 0(1B08 and later | Nameptate
Module ) {note 1)
MEMOSOFT FMSGL-AT3 1.4003 and later | Displayed at
{MEMOSOFT for DOS) | (note 2) the center
FMSGL-PP3 bottom of the
(MEMOSOFT for P120 MEMOSOFT
Programming Panel) Startup Screen.
FMSGL-PP3E
(MEMOSOFT for P120
Programmming Panel)

Note

(1) The nameplates are on the right side of the Modules.

{2) Overtride functions cannot be set using version 1.40 of the MEMOSOFT. Use the PRM
instruction from the ladder program to set override functions.

« This manual also provides information on the new step-2 functions. Systems that support
step-2 functions are listed below. Information related to step-2 functions is referred to by

— 12—



notes in the text or is indicated by the following icon.

STEQ

» Systems Supporting Step-2 Functions _
The following Modules used with MEMOCON GL120 and GL130 Programmable Control-
lers and with the version numbers listed in the table support step-2 functions.

1.1 Overview of Manual

Module Name Model Version Location of
Numbers Version
Enabling Step-2 Number
Functions
CPU Module (8 kW) [CPU10 | DDSCR-120CPU14200 | 3IAQ1 and later { Nameplate
: (Note 1)
CPU Module {16 kW) (CPU20 | DDSCR-120CPU34100 |3{JA08 and later | Nameplate
(Note 1)
CPU Module {16 kW) (CPU21 | DDSCR-120CPU34110 | 0OAC2 and later | Nameplate
(Note 1)
CPU Module (32 kW) |CPU30 | DDSCR-130CPUS4100 | OCJAG7 and later | Nameplate
(Note 1)
CPU Module {40 kW) (CPU35 | DDSCR-130CPU54110 | O[DA01 and later | Nameplate
(note 1)
Four-axis Motion MC20 | JAMSC-120MMB10400 | OJOBQ1 and later | Nameplate
Modute - (Note 1)
MEMOSOFT FMSGL-AT3 | 1.30C7 and later | Displayed at
(MEMOSCFT for DOS) the center
FMSGL-PP3 bottom of the
(MEMOSOFT for P120 MEMOSOFT
Programming Panel) Startup Screen.

Note The nameplates are on the right side of the Modules.

—_13—




Introduction and Precautions

m

* Refer to the following manuals for related Peripheral Devices and Modules.

Software User's Manual

Manual Name Manual Number . Content
MEMOCON GL120, GL130 | SIEZ-C825-20.52 Describes motion instructions for
Motion Module MC20 the GL120 and GL130.

MEMOCON GL120, GL130
MEMOSOFT for P120
Programming Panel User's
Manual

SIEZ-CB25-60.7

Describes the functions,
specifications, and operating
metheds of the P120
Programming Panel with the
MEMOSOFT built in.

MEMOCON GL120, GL130
MEMOSOFT for DOS
User’'s Manuat

SIEZ-CB25-60.10

Describes the functions and
operating procedures of the DOS
version of MEMOSOFT,

MEMOCON GL120, GL130
Hardware User's Manual

SIEZ-C825-20.1

Describes system configuration
devices and their functions,
specifications, application
methods, etc., for the GL120 and
GL130.

MEMOCON GL120, GL130
Software User’s Manual
Vol.1

SIEZ-C825-20.11

Describes the operating
principles, I/O allocation,
operation instructions, processing
time, etc., of the GL120 and
GL130,

MEMOCON GL120, GL130
Software User's Manuai
Vol.2

SIEZ-C825-20.12

Describes extended arithmetic
function instructions (for instance,
floating point operation
instructions) for the GL120 and
GL130.

MEMOCON GL120, GL130
Teach Pendant TB120
User's Manual

SIEZ-CB825-60.3

Describes the operating methods
of the Teach Pendant for on-site
operation of MC20 Modules.

—14—




1.1 Overview of Manugl

T

Manual Name

Manual Number

Content

AC Servo Drive

M, F, G, § and D Series
User's Manual:
Technical Sheets
(Incremental Encoders)

TSE-$800-11.1

Describes the functions,
specitications, and handling
methods for CACR-SRJ_BE
Servopacks with Incremental
Encoders.

AC Servo Drive

M, F, G, S and D Series
User's Manual:
Technical Sheets
(Absolute Encoders)

TSE-5800-11.2

Describes the functions, .
specitications, and handling
methods for CACR-SRJBY
Servopacks with Absolute
Encoders.

User’'s Manual
Design and Maintenance

SIE-8800-32.2

Z Series SGM)/SGDA TSE-S800-15 Describes the functions,

User’s Manual specifications, and handling
methods for SGDA-CCIS
Servopacks with Incremental or
Absolute Encoders.

X Series SGMO/SGDB TSE-5800-16 Describes the functions,

User's Manual specifications, and handling
methods for SGDB-1J
Servopacks with Incremental or
Absolute Encoders.

X Series SGMO/DR2 TSE-S800-17 Describes the functions,

User's Manual specifications, and handling
methods for DR2-11
Servopacks.

Z- H Series SGMOH/SGDM | SIE-S800-31.2 Describes the functions,

User's Manual specifications, and handling

Design and Maintenance methods for SGDM-J[]
Servopacks with incremental or
Absolute Encoders.

Z- I Series SGMOH/SGDH Describes the functions,

specifications, and handling
methods for SGDH-C]C]
Servopacks with Incremental or
Absolute Encoders.

» Refer to MEMOCON GL120, GL130 Motion Module MC20 Software User’s Manualfor de-
tails on programming the MC20 Module.

—1-5—




Introduction and Precautions

1.2.1 Installation Precautions

1.2 Precautions

This section outlines general precautions that apply to using this manual and the
product. You must read this section first before reading the remainder of the manual.

1.21  Installation Precautions . ... ... ... i 1-5
1.22  Wiring Precautions ....... ... . i 1-6
1.2.3  Applications Precautions ....................... P 1-7
1.24  MAINBNANCE .....oi'reeee et 1-8
1.25 Safety Precautions ...........c..cviiiiiiiii i 1-9

1.2.1 Instaliation Precautions

& Caution

& Caution

Abide by the following precautions when installing MEMOCON systems.

The installation environment must meet the environmental conditions given in the product
catalog and manuals. Using the MEMOCON in environments subject to high temperatures,
high humidity, excessive dust, corrosive gases, vibration, or shock can lead io electrical
shock, fire, or fauity operation. Do not use the MEMOCON in the following locations.

» Locations subject to direct sunlight or ambient temperatures not between 0 and 60 °C.

» Locations subject to relative humidity in excess of 95%, rapid changes in humidity, or
condensation.

s Locations subject to corrosive or flammable gas.
+ Locations that would subject the MEMOCON to direct vibration or shock.
« Locations subject to contact with water, oil, chemicals, etc.

Install the MEMOCON as described in this product manual. Improper installation can cause
product failure, malfunctions, or Modules or other components to fall off.

Mounting Screws

» Make sure that all mounting screws for the connectors and modules mounted to the MC20
Module must be tightened securely, otherwise the MC20 Module may maifunction.

—1-6—



1.2 Precautions

&Caution Do not allow wire clippings or other foreign matter to enter the MEMOCON. Foreign matter
can cause fires, proeduct failure, or malfunctions.

1.2.2 Wiring Precautions

&Cauﬁon Wiring must be performed by qualified personnel
Mistakes in wiring can cause fires, product failure, or malfunctions.

= Insert the interface cables properly.

insert the connectors of the various interface cables that are to be connected to MEMO-
CON into the communication ports and attach them properly. Improper insertion of inter-
face cables may cause operational errors in the MEMOCON.

B Separate wiring properly.

/0 lines connecting external devices to the MC20 Modutes must be selected based on
the following considerations: mechanical strength, resistance to noise, wiring distance,
signal voliage, eic,

I/0 lines must be separated from power lines both within and outside of the control panel
to minimize the affects of noise. Faulty operation can result if IO lines are not sufficiently
separated from power lines.

Power lines le} Analog
lines Signal
lines

O O O Lines for MEMOBUS Modules

Line Rack

Separator

—_ 17 —



Introduction and Precautions

1.2.3 Applications Precautions

1.2.3 Applications Precautions

&WARNING An external emergency stop circuit and interlock circuit must be connected to the
MEMOCON. Do not build these circuits into the MEMOCON, otherwise the MEMOCON may
malfunction and the machines connected to the MEMOCON may be damaged or accidents

may resuit.

1) External Emergency Stop Circuit

Do not write a ladder logic program with MEMOCON for the emergency stop circuit of
your system. As shown in the following diagram, design an external emergency stop cir-
cuit consisting of mechanical relays with normally closed contacts so that the main power
supplied to the servo will be turned OFF when the emergency stop circuit works, other-
wise the system may be damaged or accidents resulting in injury or death may be caused
if there is any input circuit malfunction or cable disconnection.

:

Control power  Control power turned ON
=k

turned EFF =
MEt | ' Servo
Emergency Servo tumed ON
stop "Iy turned OFF
.—é&——o_o—n-——-—o__
. ESP-TOX ALM "
3 & Surge
X absorbar
I | Noise fiter MENOCON 6L120,6L130 -
'Y Noigg_ﬁ_lter
ol
—i ||

T agmvoracx

1
sc2

“ v mn

%VV

s<cC

Control signai to
MC20 Module

Encoder

=) senom

2) External Intertocks for the GL120, GL130

Externally connect an interlock to the GL120, GL130 if there is any chance that GL120,
GL 130 failure could result in bodily harm or equipment damage.

Always use an externalinterlock system as shown in the following example when recipro-
cal operations (e.g., forward and reverse directions) are being performed with a motor.

—1.8 —



1.2 Precautions

Aninterlock is generally programmed in the GL120, GL130to ensure that forward and
reverse signals are not simultaneously output. An external interlock circuit must also
be provided using the auxiliary contacts of electromagnetic contactors.

CPU Module  Quiput Module

Laddar logic pragram R F oL
prrrmmtemesanmmcensenn
: e S Q Q /W\
M . [
+ Quiput program with an . L . 4 Contact ot over-
+ interlock which prohibit : Tea - cureent protection
. simultaneous forward  : F LT =L R davice.
{ and reverse runs : ¢ - ~
. 13 - _....Q._Q LYY\

Electric interlock using the auxiliary contacts
of electromagnetic contactors

MeceB F (Forward run)®.t-
i

Induction motor
ST o\ i
' i 0—0 I'M
| be AN _t
|__;l
1l
H

I
H
R {Reverse run)

&Caution An operation such as a program change during operation must be carried out with care. Op-
erational errors may damage the machine or cause accidents.

1.2.4 Maintenance

/NCaution  Mount the MG20 Module to the MEMOCON or dismount the MC20 Module from the MEMO-
CON after turning OFF the power supplied to the MEMOCON and MC20 Madule, otherwise
the MC20 Module may malfunction.

&Caution Connect I/O and signal cables to the MC20 Module or disconnect the cables from the MC20
Module after turning OFF the power supplied to the MC20 Module, otherwise the MC20 Mod-
ule may malfunction.

QCaution Do not attempt to disassemble or modify the MEMOCON in any way. Doing so can cause
fires, product failure, or malfunctions.

—19—



Introduction and Precautions
A " “
1.2.5 Safety Precautions

1.2.,5 Safety Precautions

* MEMOCON was not designed or manufactured for use in devices or systems directly re-
lated to human life. Users who intend to use the product described in this manual for special
purposes such as devices or systems relating to transportation, medical, space aviation,
atomic power control, or underwater use must contact Yaskawa Electric Corporation be-
forehand.

e This product has been manufactured under strict quality control guidelines. However, if this
product is to be installed in any location in which a failure of MEMOCON involves a life and
death situation or in a facility where failure may cause a serious accident, safety devices
MUST be installed to minimize the likelihood of any accident.

* Any illustrations, photographs, or examples used.in this manual are provided as examples
only and may not apply to all products to which this manual is applicable.

» The products and specifications described in this manual or the content and presentation of
the manual may be changed without notice to improve the product and/or the manual. A
new version of the manual will be re-released under a revised manual number when any
changes are made.

« Contact your Yaskawa representative or a Yaskawa office listed on the back of this manual
to order a new manual whenever this manual is damaged or lost. Please provide the manual
number listed on the front cover of this manual when ordering.

+ Contact your Yaskawa representative or a Yaskawa office listed on the back of this manual
to order new nameplates whenever a nameplate becomes worn or damaged.

» Yaskawa cannot make any guarantee for products which have been modified. Yaskawa as-
sumes no responsibility for any injury or damage caused by a medified product.

—1-10 —



1.3 Using this Manual
- e —

1.3 Using this Manual

s Meaning of Basic Terms

in this manual, the following terms indicate the meanings as described below, unless
otherwise specified.

» PL.C = Programmable (Logic) Controller

» PP = Programming Panel
« MC = Motion Module

¢ GL120, GL130 = MEMOCON GL120 and MEMOCON GL130 Program-
mable Controllers

+ Description of Technical Terms

The shaded technical terms in this manual are briefly exptained in the Glossary provided
at the bottom of the page. An example is shown below.

Glossary

The following types of terms are described.
» Specific sequence control terms required for explanation of functions.
» Terms that are specific to programmable controllers and electronic devices.

—1-11—



MC20 _Module

This chapter describes the general features of the MC20 Module and
systemns with one or two MC20 Modules for a variety of applications.

21 General Features ........covvvvvvveneeen. 22
2.1.1 ADPearance . ...........iiiiiii e 2-2
212 Features ............ . 2-3

22 MotionControl ........ccoviivenevnnannss 244

2.21 Servomotor Control ... i e 24
222 Single MC20Module . . ... ... ....... ... ..., 2-5
223 TwoMC20Modules ........................... 2-7

23 CPUModule ......coovvvvviiiinennnnnnnss 28
2.3.1  Relationship between MC20 Module and CPU Module 2-8
232 OperationMode .......... ... oo 2-11

2.4 Peripheral Equipment ..............c000.0 2-17
241 Features of Programming Devices ................. 2-17
242 TeachPendant ............... ... ... ... ..., 2-18

2.5 Specifications of MC20 Module ............ 2-20

2.5.1  General Specifications .......................... 2-20
252  Hardware Specifications ........................ 2-21
253 Functions ..........c.iiiiiiiiii e 2-23
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MC20 Module
m
2.1.1 Appearance '

2.1 General Features

g The general features of the MC20 Module are described below.

201 APPBaIANCE ...ttt e e 2-2
212 FOAlUMES ...ttt e e 23

2.1.1 Appearance
The MC20 Module is a motion module occupying two slots of the MEMOCON GL120 or

GL 130, which are Yaskawa's medium- and high-capacity Programmable Controllers. Refer
to Figure 2.1 for the appearance of the MC20 Module.

Product: Four-axis Motion Module
Model no.: JAMSC-120MMB10400

5\

Model code
120MMB10400
\ —— = &E—j—’ﬁ' C(olor code [yelloev}
l\ Indicator area

w2 [

=] o
Servo connector (SV2) A" —f— Battery connector
Servo connector (SV1) . %. '

. L)
0 e .
[ - — |/ i
Servo connector (SV4) - = O signal connector
Servo connector (SV3) — < L
| YASKAWA
Module mounting screw
Figure 2.1 MC20 Module
Indicator area r - -
150 MVETOI00 indicator Color ' Status . Mfaamng .
READY Green Lit MC20 Module is being serviced by CPU
READY O Module
ERRO Not lit Allocation has not been performed for
MC20 Module by CPU Module.
— ERR Red Lit An error has occurred in the MC20 Module.
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2.1 General Features

2.1.2 Features

1) A single MC20 Module can control a maximum of four servomotors, i.e., a maximum of
four axes. With a powerful motion control function, the MC20 Module performs a variety
of machine control operations.

2) The features of the machine control operations preformed by the MC20 Module are de-
scribed below.

a) The MC20 Module has a memory that can store motion programs and ladder logic
programs independently for motion control.

b) Aladder logic program can be used to monitor the data of a motion program while the
MC20 Moduie is executing the motion program. Furthermore, /O signals can be ex-
changed between the ladder logic and motion programs, which makes it possible for
the MC20 Module to perform motion control linked up with sequential control.

¢) The MC20 Module performs peint-to-point positioning control. Furthermore, the
MC20 Module incorporates linear, circular, and helical interpolation functions, thus
performing locus control.

d) A single system can include a maximum of two MC20 Modules, to control two ma-
chines simultaneously and independently.

e) Aladder logic program can be used to control an independent axis regardless of the
designated motion program of the MC20 Module, i.e., while an axis is controlied by a
motion program, the MC20 Module can start operating an independent axis, which
makes it possible to shorten the cycle time required by the MC20 Module.

"""a -
TERMS Motion program

The motion program is stored in the MC20 Module for motion control. The MC20 reads the
moticn program and outputs commands for servomotor control. Refer to the MEMOCON
GL120, GL130 Motion Module MC20 Software User's Manual (Manual No. : SIEZ-
£825-20.52) tor details.
Ladder logic program

The ladder logic program, in which ladder diagrams are used, is stored inthe CPU Module
for sequential control. Refer to the foliowing manuals for details.

» MEMOCON GL120, GL130 Software User's Manual Vol, 1
{(Manual No. : SIEZ-C825-20.11)

« MEMOCON GL120, GL130 Software User's Manual Vol.2 Partt {o 3
(Manual No. : SIEZ-C825-20.12)
Motion control
Motion control is a type of machine control performed by changing the position and locus of
a moving object with one or more servomotor.
Sequential control

SeqUentiaI control is a type of machine control performed by tuming I/O signals to the ma-
chine ON and OFF under certain conditions.

—23—




MC20 Module

2.2.1 Servomotor Control

2.2 Motion Control

Typical application exarmples of the MC20 Module are described below and iltustrates
what can be done with the MC20 Module.

221  Servomotor Control . ..ottt e 2-4
222 SingleMC20Module ...ttt 2-5

223 TWOMC20MOGUIES .. ...ttt et e e, 2-7

2.2.1 Servomotor Control

1) The MC20 Module performs pasition control and speed control in combination with a
servo drive consisting of a Servo Amp and servomotor. The MC20 Module is responsible
for position control and the servo drive is responsible for speed control.

The MC20 Module supplies analog voltage signals as speed references to the Servo
Amp. Yaskawa's speed-controlllng Servo Amp can be connected to the MC20 Module.

Iﬁ Position control

Paosition control is a type of control performed by using a servo control system and position
detector. The servo control system gives position data as commands to the position detec-
tor, whose output signals are used as feedback signals. The type of position data is usually
a pulse train.

Speed control

Speed control is a type of control performed by using a servo control system and speed
detector. The servo control system gives speed data as reference to the speed detector,
whose output signals are used as feedback signals. The type of speed data is usually an
analog voltage signal.

Reference | Position con- Speed con-
"1 trol circuit [ trol circuit

Lewoop o)
L

Position loop J @
: Serve System Control Block Diagram
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2.2 Motion Control

2) A single MC20 Module can control a maximumn of four servomotors, i.e., a maximum of
four axes.

Servo drive
Position Control i it E L L LT LR ' X

! 1 Speed Control
Encoder cable

o 2]

- ci ]
[«
[¢]

Serve cabre! Motor cable Servomotor
I

| | Servo Amp ! |

MC20 Module 1 i

1
1
I
1
1
1
1
1
I
I
1
1
]
1
1
1
1

2.2.2 Single MC20 Module

The following examples illustrate the main types of motion that can be programmed with a
single MC20 Module.

« Basic motions, such as rapid traverse positioning, linear interpolation, and circular inter-
polation, can be easily programmed.

Circular interpolation

Positioning {Up to 2 axes)

% (Upto4 axes)
>

Linear interpolation
(Up to 4 axes)
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MC20 Module

2.2.2 Single MC20 Module cont.

+ Helical interpolation can be programmed to combine linear and circular interpolation (Fig.
A).

= Helical interpolation can also be used by applying the linear interpolation portion to the
rotary axis to trace an arc using normal line control (Fig. B).

Linear interpolation
o |)

Circular
interpolation

-
\B -
-
.-
-

Fig. A Helical Fig. B Normal
interpolation Line Control

 The M code is output when the specified position (i.e., the notch signal output position) is
passed during axis movement by a block command. This M code can be used, for exam-
ple, to turn ON a particular solenoid.

Using PASS NOTCH SIGNAL OUTPUT (PNT)
X1: Notch signal output position

X2
-

| X axis

I g 1 o
Coordinate 0 l Solenoid l | Solenoid
» Positioning can be carried out with a rapid traverse speedto a particular grid point position
on the pallet. The pallet number and grid point data are set in memory in advance.

» Palletizing and depalletizing operations can be easily programmed.

PALLET MOVE
(PMV)

ColumnM
/0-;0---»‘— -
Rung N /__,.-./.c,.f_
..-‘..._’_t_
- —o-—w--¥

Normal line control

The control of an object such as a paint gun or the tip of a welding torch in the normal line
direction with respect to the forward direction is called “normal line control.”

—_ 26



2.2 Motion Control
m

2.2.3 Two MC20 Modules

The following examples illustrate the comparatively complicated motions that can be pro-
grammed with two MC20 Modules. '

* Two MC20 Modules are used.

« Independent locus control by separate programs is possible for points A and B.

MC-1 NC-2

Point A Point B
Linear interpolation Circular interpolation
{Up to 4 axes) (Up to 2 axes)

» Movement to points P and Q is simultaneously controlled from the MC20 Module
along two axes.

= Axes A to D are controlled independently from the CPU Module.

= A total of eight axes are contrelled all together.
MC-1 Mc-g

Point Q

Paint P $ I

o Axis B ?
hilg AxisCI
Axis A

Axis D
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MC20 Module
2.3.1 Relationship between MC20 Module and CPU Module

2.3 CPU Module

The relationship between the MC20 Module and CPU Module is described below.

2.3.1 Relationship between MC20 Module and CPUModule ................ 2-8
2.3.2 Operation Mode .. ... e 2-11

2.3.1 Relationship between MC20 Module and CPU Module

1} The MC20 Module does not function alone, By executing motion commands for ladder
logic programs with the CPU Module, the CPU Module sends the commands to the MC20
Module for a variety of control operations. Refer to the following for the CPU Module and
MC20 Module in program operation.

Servo

CPL Module MC20 Module Amp )
Mation E:ggram @
- ~7 | Workpiece n !
e || == 0 Le
Is!]prt_gl Warkpieca 1 !
" HEEEE -
-4 tion sequence piece 3 _@
Contl ol = St LG
Ht—— veton e — || !
fﬁvmﬂw_{ " Gomoif Execu-| | Motion —-@
—{ —#1 Niion prgg(?gncgf — ‘
workpi
B — " (]} & |
) _l Machine |
Programming tool controt [ N —
sequence — - || -—'-®
1/O signal @
| Output signal 1
input signal : Maem—

2) The MC20 Module is connected to the CPU Module through a bus to exchange the fol-
lowing data.

a) MC Coil and MC Relay (/O Variable)
MC coil and MC relay data is a type of I/0 signal that can be written to and read from
ladderlogic programs and motion programs. MC coil and MC relay datais treatedas a
variable in motion programs.

b) MC Link Register (Link /O Variable)
MC link register (link /O variable) data is a type of register data that can be directly
written from ladder logic programs or motion programs. This data is treated as a vari-
able in motion programs. The allocation of the data is fixed according to configuration.
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2.3 CPU Module

c) M Code Relay
M code relay data is a type of signal that the MC20 Module outputs to CPU Module
when the SET EXTERNAL OUTPUT (SET) command is executed in the designated
motion program of the MC20 Module.

d) MC Control Coil
MC control coil data is a type of coil data forthe CPU Module to control the MC20 Mod-
ule. MC control coil data is turned ON and OFF with the designated ladder logic pro-
gram of the CPU Module to control the MC20 Module. MC control coil data consists of
signals, such as override and M code completion signals, whose allocation is fixed.

&) MC Control Relay
MC control relay data is a type of data that relays the signal status of the MC20 to the
CPU Module. A ladder logic program can be used to monitor the operating status of
the MC20 Module. MC control relay data is a signal whose allocation is fixed.

f) PLC Command (Command and Response)
When a motion command is executed in the ladder logic program of the CPU Module,
the CPU Module sends a command to the MC20 Module to control the MC20 Module.
After the MC20 Module is under control, the MC20 Module sends a response to the
CPU Module. The type of command sent by the CPU Module varies with the motion
command.

g) MC Link Register {(Current Position and Alarm)
MC link register (current position and alarm) data is a type of data containing the cur-
rent position data and status data of each servo-controlled axis. The allocation of this
data is fixed according to configuration. The data can be used in ladder logic pro-
grams.

Note The output data sent from the MC20 Module to the CPU Module is refreshed every 8 ms.
If the scan time of the designated ladder logic program of the CPU Module is more than 8 ms,
the CPU may read the wrong output data.

To prevent this, write a ladder logic program so that the output data can be transferred to the
internal coil first. Then use the internal coil in the succeeding part of the ladder Ioglc program.
The register must be treated similarly.
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2.3.1 Relationship between MC20 Module and CPU Module cont.

3) Concept of Data Exchanges

CPU Modute MC20 Module

[ it ey (] r T S A 1

1 . 1 . '

! Ladder Logic Program E : Mation program :

1

' ! 1 1

; v10001 1o Y10256‘ - - — | Inputvariables E

vE YRSk 51 ' MC coil ! !

: 30 . i #100110#1256 i

1 1 H i

: : 1 !

: . MG link register — | Linkinput variables '!

' i {output) 1 #1101 1o #1116 :

| 5 | :

1

' - + | Outputvariables !

E : MC relay ] #0001 1o #0256 i

¢ 1 | |

' H H i

; b i reciete « |  Linkoutputvariables :

i

! i o 9" | #12010#1216 g

' ! I |

; ' l k
: M code output {

E E - M code reiay - ! MO1 to Mgtsp !

! 1 | !

1 N H i

' ' L — |

1 ]

' ) - . .

' i — . —+ M code completion

' E . MC contro coil Override

[]

' 1

: ) i Axis control

! Motion command for ladder | - —+ Data settings

' logic program ! PC command Monitoring S

' H (command} :

! :

: P1 0001 P1 0256 ! 8

H tO ta i

' E b MC control relay - Stetus signal

! : ,

E - :

! Motion command for ladder | -

] 4 ' PC command

: logic program E {response)

1

1 1

' ' " . Current position data

' . MC link register

; 409842to409850 2 E - (input) 9 = Alarm code

T -

t 1]

t [}

Note (1) The plain reference numbers of the ladder logic program are for the MC20 Module 1
and the gray-shaded reference numbers of the ladder logic program are for the MC20
Module 2. -

(2) The numbers for the MC link registers are default values.
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m

2.3.2 Operation Mode

1) Four Operation Modes
a) The MC20 Module operates in the following four modes.
(1) Edit mode (EDIT)
(2) Manual mode (MANUAL)
(3) Automatic mode (AUTO)

{4} Online edit mode (ONLINE-EDIT)

b) To select any of the above operation modes, change the input status of MODE SET
(MOD), which is a motion command for ladder logic programs, in the ladder logic pro-
gram.

Mode set command

Manual mode: Input 1 — ‘ . — Qutput 1

Automatic mode:  Input2 — QOutput 2
MC

Online edit mode:  Input 3 — MOD

¢) Operation modes and input signals can be combined as shown in the following table.

Input 1 input 2 Input 3
Edit Mode OFF QFF OFF
Manual Mode ON OFF OFF
Automatic Mode OFF ON QFF
Online Edit Mode OFF OFF ON

To reset the mode of the MC20 Module, be sure to turn OFF the previous input, other-
wise the mode will not change.

d) The MC20 Module in any mode can control axes A, B, C, and D. The movability of
axes X, Y, Z, and S, depends on the mode.

e) lfthere is amode change of the MC20 Module while it is controlling an axis, the MC20
Module will decelerate the axis to a stop ( exceptaxes Ato D).
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2.3.2 Operation Mode cont.

2) Edit Mode (EDIT)

a)

 b)

Select this mode so that the MC20 Module can be loaded with the following data from
a programming device loaded with the MEMOSOFT.

(1) Motion program
(2) Parameter
{3) Pointtable

Before selecting this mode, turn OFF inputs 1 to 3 of MODE SET (MOD), which is a
motion command for ladder logic programs.

An alarm signal will turn ON if you try to load a motion program to the MC20 Moduie
when it is not in edit mode. Make sure that the MC20 Module is in edit mode before
loading the motion program.

Parameters and point table data can be loaded to the MC20 Module in any mode. Itis,
however, recommendable to load them in edit mode for safety’s sake.

Any parameter loaded to the MC20 Module will not be enabled unless the MC20 Mod-
ule is tumed OFF and ON or MODULE RESET (MRS), which is a motion command for
ladder logic programs, is executed.

The MC20 Module in edit mode cannot controf axis X, Y, Z, or S. An alarm signal wil
turn ON if the MC20 Module is made to control any of them with a motion command for
ladder logic programs.

The MC20 Module in any mode can control axes A, B, C, and D.

3) Manual Mode (MANUAL)

a)

Select this mode to enable the MC20 Module to perform the following manual opera-
tions.

(1) JOG (JOG)
(2) STEP (STP)

(3) HOME RETURN (ZRN)

lﬁ Programming Device

A programming device is a personal computer or Yaskawa'’s dedicated programming panel
DISCT-P1200] which are both loaded with motion programs and ladder logic programs for
the MEMOCON GL120 or GL.130. Use Yaskawa's MEMOSOFT programming software to
write the motion programs and ladder logic programs.
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m

b) Before selecting this mode, turn ON only input 1 of MODE SET (MOD), which is a mo-

d)

e)

Speed

Deceleration limit switch signal

tion command for ladder logic programs.
The MC20 Module in manual mode performs the following operations manually for
axes X, Y, Z, and S.

JOG (JOG)

While input 1 of JOG, which is a motion command for ladder Ioglc programs, is ON,
the axis designated with the MC20 Module will move at the speed designated within
the parameters of the MC20 Module. input 2 of JOG can be used to designate the
travelling direction of the axis.

STEP (STP)

When input 1 of STEP (STP), which is a motion command for ladder logic programs,
turms ON, the axis designated with the MC20 Module will move for the distance desig-
nated with the MC20 Module and then stop. Input 2 of STEP (STP) command can be
used to designate the travelling direction of the axis. :

HOME RETURN (ZRN)
(1) MC20 Module in Incremental Position Detecting System

When input 1 of HOME RETURN (ZRN), which is a motion command for ladder
logic programs, turns ON, the axis designated with the MC20 Module will move
and return home. The position at which the axis stops will be set as the zero point
of the machine coordinate system.

Example of home return operation

Home retum feed speed (PA303)
Home return approach speed (PA304)
Home retumn creep speed (PA305)

Home retum final travel distance (PA306)
)

Time

- -

Dog width
k_ ;‘ 1
LT .¢
I—I I_l i_l_ Machine coordinate system home position

C-phase pulse
~—
' Home position area

{2) MC20 Module in Absolute Position Detecting System

When input 1 of HOME RETURN (ZRN), which is a motion command for ladder
logic programs, turns ON, the axis designated with the MC20 Module will be in
POSITIONING {MOV) operation and return home as the zero point of the ma-
chine coordinate system.
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2.3.2 Operation Mode cont,

4) Automatic Mode (AUTO)

a)

b)

d)

e)

Select this mode so that the MC20 Module will aliow the following automatic opera-
tions.

(1) PROGRAM RUN (MVL)
(2) SINGLE BLOCK MODE (SMD)
(3) MACHINE LOCK MODE (MLK)

Before selecting this mode, turn ON only input 2 of MODE SET (MOD), which is a mo-
tion command for ladder logic programs.
The MC20 Module in automatic mode allows the following operations.

PROGRAM RUN (MVL)

Wheninput 1 of PROGRAM RUN (MVL), which is a motion command for ladder logic
programs, is ON, the program operation of the MC20 Module will use the motion pro-
gram from the block number, both which are designated with the MVL data setting
register of the MC20 Module.

SINGLE BLOCK MODE (SMD)

The MC20 Module in single-block operation mode executes a motion program block
by btock.

When input 1 of SINGLE BLOCK MODE (SMD), which is a motion command for lad-
der logic programs, tums ON while the MC20 Module in program operation is execut-
ing a block, the MC20 Module will stop operating after executing the block.

Then, whenever input 1 of SINGLE BLOCK MODE (SMD) is ON, the MC20 Module
will execute a single block and stop operating.

To enable the MC20 Module to operate continuously, turn OFF input 1 of SINGLE
BLOCK MODE (SMD) and tum ON input 1 of PROGRAM RUN (MVL).

MACHINE LOCK MODE (MLK)

The MC20 Module in program or manual operatlon can be in this mode so that the
current position display of the MC20 Module will change according to the designated
program without any axis travelling.

To change the current position display, turn ON input 1 of MACHINE LOCK MODE
(MLK), which is a motion command for ladder logic programs, and then turn ON input
1 of PROGRAM RUN (MVL), in which case there will be no axis movement and the
current display will change according to the designated program which runs continu-
ously.

This mode is effective for checking programs after creating or editing the programs.

This mode is also effective for the JOG or STEP operation of the MC20 Module in
manual mode.
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f) Change into Manual Operation
The MC20 Module in automatic mode of program operation can be interrupted so that
the MC20 Module will operate in manual mode.
Inthis case, after the MC20 Module is in program operation again, the remaining axis
travel amount is executed with a parallel travelling locus according to the travel
amount obtained with the MC20 Module in manual operation.
In other words, if the MC20 Module goes into manual mode with MODE SET (MOD)
while it is in program operation, the travelling axis controiled with the MC20 Module
wili decelerate its speed stop travelling. Then, if input 1 of PROGRAM RUN (MVL) is
ON after the MC20 Module is in JOG or STEP operation, the remaining program op-
eration of the MC20 Module will stant, in which case, the MC20 Module will continue
axis control with the travel amount obtained with the MC20 Module in manual opera-
tion shifted, regardless of the designation of the ABS or INC mode.

If PROGRAM END (END} in the designated motion program of the MC20 Module or
MACHINE RESET (RST), which is a motion command for ladder logic programs, is
executed, the travelling distance obtained with the MC20 Module in manual operation
will be ignored.

Travelling locus after

Travel amount in manual operation
manual operation
(travelling distance}) 7 Mode switch-
\ ing point
. ﬁ S .
- .
. Mode hd O
switching 4 g
point Q . e
hd ’
P+ 4
Programmed

traveliing locus

There is no simple method to cancel the above travelling distance to retum to the pro-
grammed travelling locus. If you need to cancel the above travelling distance, remern-
ber the coordinates where the MC20 Module starts operating manually. Then cancel
the above travelling distance with the MC20 Module in manual operation again after
the MC20 Module finishes operating manually.

5) Online Edit Mode (ONLINE-EDIT)
a) Select this mode so that the MC20 Module will aliow the following operations.

(1) Writing or editing a motion program with a programming device loaded with the
MEMOSOFT while teaching positions.

{2) Operating the Teach Pendant in teach mode,

b) Turmm ON only input 3 of MODE SET (MOD), which is a motion command for ladder
logic programs, so that the MC20 Module will be in online edit mode.
The MC20 Module in online edit mode allows the following operations.
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L
2.3.2 Operation Mode cont.

c)

d)

MC20 Module in Online Edit Mode
Allows the following operations of programming devices.

(1) The execution of a single fine of a program.

(2) The editing of a motion program by teacihing the travelling positions obtained with
the MC20 Module in JOG operation. These positions are taught as designated
positions.

The above operations are effective for the debugging of motien programs.
For details, refer to the following manuals.

Chapter 13 of the MEMOCON GL120, GL130 MEMOSOFT for DOS User's Manual
(SIEZ-C825-60.10)

Chapter 13 of the MEMOCON GL 120, GL130 MEMOSOFT for P120 Frogramming
Panel User's Manual (SIEZ-C825-60.7)

After a program is written in the above operation, itis possible to run a single block of

“the program to check the operation of the block. Itis, however, impossible to run more

than one block in sequence.

Teach Mode Operation of the Teach Pendant

The Teach Pendant is connected to the MEMOBUS communications port of the ME-
MOCON GL120 or GL130.

Press the Teach Mode Key of the Teach Pendant so that the Teach LED will be lit and
the Teach Pendant will be in teach mode.

The Teach Pendant in this mode allows the following operations.
¢ Program editing
+ Point table editing

+ Manuai operation: Jogging operation
Stepping operation
Home return operation

eBlockrun:  Single block run
Muiltt block run

« Internal data display and changing

Refer to the MEMOCON GL120, GL130 Teach Pendant TB120 User's Manual (SIEZ-
C825-60.3) for details.
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2.4 Peripheral Equipment

The features of programming devices and the Teach Pendant used in a system are
described below.

2.4.1 Features of Programming Devices ........... ... .. i, 2-17
242 TeachPendant........ ...t 2-18

2.4.1 Features of Programming Devices

1) A programming device is a personal computer or Yaskawa’s dedicated programming
panei DISCT-P120]J which are both loaded with motion programs and ladder logic pro-
grams for the MEMOCON GL120 or GL130. Use Yaskawa's MEMOSOFT programming
software to write the motion programs and ladder logic programs.

2) Connect a programming device to the CPU Module or the MEMOBUS port of the Com-
munications Module through a dedicated cable so that the programming device can com-
municate with the MC20 Module.

3) A programming device allows the following operations.
a) Data Creation and Editing

(1} Program Editing
Motion programs can be written or edited offline and stored in the memory of the
programming device, in which case the programming device need not be con-
nected to the MEMOCON GL.120 or GL130.

(2) Online Program Editing
The motion programs in the memory of the MC20 Module can be edited on the
line and the current values of the axes to be controlled can be written to the pro-
grams.

(3) Program Transfer
Motion programs can be exchanged between the memory of the programming
device and that of the MC20 Module.

b) Information and Status Monitoring

The following information and status of the MC20 Module can be monitored through
the programming device.

(1) The motion program being executed and the cumrent positions and following er-
rors of the axes being controlled.

—2-17 —



MC20 Module
2.4.2 Teach Pendant

i . e

(2) The status of 1/O signals directly to or from the MC20 Module.

(3) The status information items of the MC20 Module, such as mode, travelling, and
alarm number status information items.

4) A programming device also allows the editing, transfer, and status monitoring of the pa-
rameter and point {able data needed for the operation of the MC20 Module in the meth-
ods similar to those described above.

5) As described above, the online creation and editing of motion program data, parameter
data, and point table data are performed with programming devices for machinery
manufacturers' systems incorporating MC20 Modules.

For details, refer to the following manuais.

Chapters 1210 18 of the MEMOCON GL120, GL130 MEMOSOFT for DOS User’s Manual
(SIEZ-C825-60.10)

Chapters 12 to 18 of the MEMOCON GL120, GL130 MEMOSOFT for P120 Programming
Panel User’'s Manual (SIEZ-C825-60.7)

2.4.2 Teach Pendant

1) Connect the Teach Pendant to the CPU Module or the MEMOBUS port of the Commu-
nications Module through a dedicated cable before supplying power to the system. The
Teach Pendant will be connected to MEMOCON GL120 or GL130, which will ensure
easy operation of the system.

2) The Teach Pendant allows the following operations on the MC20 Module.

a) Online Program Editing
The motion programs of the MC20 Module can be edited online when the Teach Pen-
dant is in teach mode. In this mode, the current positions of the axes being controlled
can be written to the programs. Moticn programs are edited in this mode on-site.

b} Data Change
The parameter data, register data used in ladder logic programs, and /0 ON and OFF
status of the MC20 Module can be monitored or forced set.

¢) Particular Operations .
The following operations are possible for axes travelling to any teaching position or
program checking.

(1) Manual operation (JOG, STEP, and HOME RETURN)

(2) Single block run and Multi block run
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The above (a) and (c) are possible when the MC20 Module is in online edit mode and the
Teach Pendant is in teach mode.

3) As described above, the onfine editing of motion programs or the system startup and
changes are performed with the Teach Pendant.

Refer to the MEMOCON GL120, GL130 Teach Pendant TB120 User's Manual (SIEZ-
C825-60.3) for details.
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2.5.1 General Specifications

2.5 Specifications of MC20 Module

% The main specifications and functions of the MC20 Module are described below.

2.5.1 General Specifications .. .......... ..o i i e 219
26,2 Hardware Specificatfons ....... ... ... i e 2-20

283 FURCHONS ..ottt e e e e e e e 2-22

2.5.1 General Specifications

Refer to the following table for the general specifications of the MC20 Module.

Table 2.1 General Specifications of MC20 Module

Item Specification

Environ- Ambient Operating 0° to 60°C
menta_ll_ Temperature
Conditions [ Ambient Storage Tem- | -25° to 85°C (battery excluded)

perature

Ambient Operating 30% to 95% RH (with no condensation)

Humidity :

Storage Humidity 5% to 95% RH {with no condensation)

Dust With no conductive dust’

Pollution Level Pollution leve! 1 {(conforming to JIS B 3501)

Corrosive Gas With no corrosive gas

Altitude of Use 2,000 m max. above sea level
Mechanical | Shock Resistance Conforming to JIS B 3502; )
Operating Single amplitude of 0.07S mmat 10to 57 Hzand a
Conditions ) constant acceleration of 9.8 m/s2 (1 G) at 57 to 150 Hz for

10 sweep times each in the X, Y, and Z directions at the
rate of 1 octave per min

Shock Resistance Conforming to JIS B 3502:
Peak acceleration value of 147 m/s2 (15G) for 11 ms twice
gach in the X, Y, and +Z directions

Electrical Noise Immunity Conforming to JIS B 3502:

Operating 1,500 V {p-p) in normal and common modes with a pulse
Conditions width of 100 ns/1 ps and a rise time of 1 ns (tested with
impulse noise simulator)
Installation | Ground Ground to 100 Q or less
Require-  Igiructure e Building block
ments ® Wall mounting or DIN-frack mounting
Cooling Method Natural air ventilation
Mass 5109
Dimensions {mm) 81 x 130 x 105.2 (WxHxD) (see note)

Note When a connector is connected to the MC20 Module, the maximum height of the connector
from the panel will be approximately 41 mm.
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2.5.2 Hardware Specifications

The hardware specifications for the MC20 Module are given in the following table.

Table 2.2 MC20 Module Hardware Specifications

ltem Specification

Abbreviaticn MC20

Model Number | JAMSC-120MMB10400

internal Current | 1,650 mA
Consumption

Hot Swapping | Not possible

CPUs 1) Main CPU _
NGB03865X-16 (32-bit, 16-MHz)

2) Servo CPU
uPD70236GD-16 (16-bit, 16-MHz)

Memory 1) Memory 1
ROM: 512 Kbytes
HAM: 256 Kbytes (with battery backup)

2) Memory 2
ROM: 128 Kbytes
RAM: 64 Kbytes (with battery backup)

Servo interface | The following signals can be input/output from/to up to four servo amps via the servo connectors
Signals (SV1 to SV4) on the front panel of the Module.

1) Input Signals

a} Feedback Input . -
5-V differential line receiver. A/B phases. Maximum frequency: 1 Mpps (1X). Line breakage
detection.

b) Servo Alarm Input
24 VDC, 5 mA, photocoupler isolation

2} Output Signals

a) Speed Reference Qutput
Analog speed reference output. O to +10 VDC,

b) Battery Output
Connect to battery input on absolute Servopack.

¢) SEN Signal Cutput
Connect to SEN input on absolute Servopack. 5 VDC, 5mA

d) Servo ON Output
24 VDC, 15 mA, photocoupler isclation, open-collector output (sinking output)

€) Servo Reset Output:Same as above,

1) PCON Signal Output * ; Same as above

*: New step-2 functions.
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2.5.2 Hardware Specifications cont.

tem

Specification

External I/Q
Signals

The following signals can be input/output from/to extemnal devices via the /O signal connector on
the front panel of the Module.

1} Input Signals
a) Number of Signals: 17

b) Signal Names
Positive overtravel (axes 1 to 4)
Negative overtravel (axes 110 4)
Zero signai (axes 1 to 4)
Deceleration signal (axes 1 to 4)
Skip input

¢) Input Circuit Specifications
24 VDC, 5 mA, photocoupler isolation, sinking/sourcing inputs

2) Output Signals
a) Number of Signals: 4

b) Signal Names
Brake outputs {axes 1 10 4)

¢} Cutput Signal Specifications
24 VDC, 50 mA, photocoupler isolation, open-collector outputs (sinking outputs)

Battery Backup

1) Memory Backup Circuits

a) Parameter, the motion program, and point table data is maintained By memory backup
circuits during power interruptions. :

b} Backup Power Supplies

(1) Lithium Battery in CPU Module
Battery life: 5 years {(at 25 °C})
Memory backup time without power supply: 1 year (at 25 °C})

(2) Large-Capacity Capacitor in 4-axis Motion Module
Maximum backup time of 3 days on full charge.

2} Absolute Encoder Backup Circuits

a) Rotation data for absolute encoder application is backed up during power interruptions by
the absolute encoder backup circuits.

b} Backup Power Supplies

(1} Battery Mcdule {Model: JERMSP-120XCP96000)

Rotation data for up to 8 absolute encoders can be backed up with one Battery Module.
The memory backup time without power supply when 8 absolute encoders are
connected is 1 year, but this time will be shortened if the encoders are operated when
power is not being supplied.

(2) Large-Capacity Capacitor in Absolute Encoder
" Maximum backup time of 3 days on full charge.

c) A battery voltage drop detection circuit is built into the Battery Module and an alarm output
for voltage drop can be read with a Digital Input Module.

External Power
Supply

The following extemai power supply is required as power for the external I/O signals:
24 VDC, 2 A
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2.5 Specifications of MC20 Module
-

2.5.3 Functions

Refer to the following table for the functions of the MC20 Module.

Table 2.3 Functions of MC20 Module

Function

Specification

1) No. of Controlled Axes

4 axes

® 4 axes simultaneously: Positioning and linear interpotation
¢ 3 axes simultaneously: Helical interpolation
® 2 axes simultaneously: Circular interpolation

2} Independent Axis
Operation

Possible with a sequence command from the GPU Module

3) Coordinate Setting Unit

Linear axis: 0.001 mm min.
Rotary axis: 0.001 degree min.

4) Maximum Command Value

99999999, Rotary positioning and tinear axis positioning are
possible with no length limit.

5) Rapid Traverse Speed and
interpolation Feed Speed

240 m per min max.

L6) Automatic Acceleration and
Deceleration

interpolation: Single-step linear acceleration and deceleration;
double-step linear acceleration and deceleration;
asymmetric acceleration and deceleration;
exponential acceleration and deceleration; moving
average acceleration and deceleration; S-curve
acceleration and deceleration
Single-step linear acceleration
and deceleration; double-step
linear acceleration and
deceleration; asymmetric
acceleration and deceleration;
exponential acceleration and
deceleration; moving average
acceleration and deceleration;
S-curve acceferation and
deceleration

Home return: Single-step linear acceleration and deceleration

Positioning

Stepping operation
Jogging operation
Independent axis operation

Ver.

7) Override

BO8

Using MC Control Coils

Positioning: 0% to 100% (16 steps)

Jogging: 0% to 100% (16 steps)
interpolation: 0% to 200% (16 steps)

Using MC Link Registers

Positioning: 0.0% to 3276.7% (0.1% increments)
Jogging: 0.0% to 3276.7% (0.1% increments)
Interpolation: 0.0% to 3278.7% (0.1% increments)

8) Manual Jogging

4 axes simultaneously

9) Manual Stepping

4 axes simultaneously

16) Positioning Control

Passible to set to a value between 0 and 10,000 command
resolutions
(Note) “0" setting prevents “In-position check” .

11) Stored Stroke Limit

Upper- and lower-limits for each axis independently

12) Current Value Change

Possible

13} Backlash Compensation

0 to 32,787 pulses
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MC20 Module

S —
2.5.3 Functions conl.

Function Specification
14) Operation Mode Any of the following modes can be selected with a sequence
command from the CPU Module.
a) Edit mode:
Used to load programs from the programming device to the
MC20 Module. )
b} Automatic mode:
Used to enable the MC20 Module to operate automatically us-
ing any one of the programs registered with the MC20 Module.
¢) Manual mode:
Used to enable the MC20 Module to perform JOG, STEP, or
HOME RETURN.
d} Online edit mode:
Used to write programs by teaching the MC20 Module the cur-
rent value block by block from the programming device.
15) Programming Method Interpreter method in dedicated motion language

16) Motion Command

POSITIONING (MOV), LINEAR INTERPOLATION (MVS),
CIRCULAR INTERPOLATION (MCW, MCC), HELICAL
INTERPOLATION (MCW, MCC), HOME RETURN {ZRN),
ABSOLUTE PROGRAMMING MODE (ABS), INCREMENTAL
PROGRAMMING MODE (INC), CURRENT POSITION SET
(POS), MOVE ON MACHINE COORDINATES {(MVM), DWELL
TIME (TiM), PROGRAM STOP (STP), PROGRAM END (END), -
IN-POSITION CHECK (PFN), SECOND IN-POSITION RANGE
SETTING (INF), SET EXTERNAL OUTPUT (SET), PASS
NOTCH SIGNAL CUTPUT (PNT}, IGNORE SINGLE-BLOCK
SIGNAL (SNG), I/0 WAIT (lOW), SUB-PROGRAM CALL
(GSB), RETURN {RET), PCON SIGNAL QUTPUT (PCN)",
VOLTAGE OUTPUT (VCC)*, EXTERNAL POSITIONING
(EXM)*, RATIO OPERATION {PGS)", RATIO OPERATION
CANCEL (PGR)*, TRAILING SYNCHRONOUS OPERATION
(TSS)*, TRAILING SYNCHRONOUS OPERATION CANCEL
(TSR}*, ARITHMETIC COMMANDS (=, +, —, *, /), BRANCH
CONTROL COMMANDS (IF...GOTOQ...), REPEAT CONTROL
COMMANDS (WHILE...DQ...), and VARIABLES (#nnn, #nnnn,
Hn)

17) Positioning Command
. Using Point Table

MOV #E... ;

Enables the MC20 Module to decide the position designated by
#E in the space made with the four-axis (X, Y, Z, and S) data
stored by the MC20 Module. A maximum of 500 poinis can be
stored.

18} Palletizing Command

PMV P.C...;

Enables the MC20 Module to decide the position on the grid
number designated by C on pallet P,

Max. pallet no.: 189

Max. grid no.: 998 x 999

19) SKIP

SKP X..¥..Z..8..F..;

When an external SKIP signal is ON while the above is enabling
the MC20 Module to execute axis travelling, the MC20 Module
will stop the axis travelling, cancel the remaining travel amount
of the current block, and go to the next block.

20) Program Registration

Programs with program numbers between 01 and 99 and
sequence numbers between NOOT and N988 can be registered
and stored.

*: New step-2 commands.
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2.5 Specifications of MC20 Module

Function

Specification

21)Program Execution

a) A program number and block number can be designated from
the CPU Module to enable the MC20 Module in automatic
mode to execute the program from the designated block.

b) A single block can be designated from the CPU Module to en-
able the MC20 Module in automatic mode to execute the block.

¢) A program can be designated from the programming device to
enable the MC20 Module in online edit mode to execute the
program.

22) Program Execution Method

While the MC20 Module is executing servomator control
command such as positioning or interpolation in a block, the
commands not involving servomotor control in the next biock will
be executed simultaneously.

23)Machine Lock Function

The MC20 Module can check the motion programs of the MC20
Module without executing axis control.

24) /O Variable

The MC20 Module makes it possible to monitor the MC coil
status of the CPU Module from the motion programs stored in
the MC20 Module or output the MC coil status to the MC relay.

| 25)Link /O Variable

Data can be exchanged between the MC link registers of the
ladder logic programs of the CPU Module and the variables of
the motion programs of the MC20 Module.

26} Home Return

All axes return home simultaneously. It is possible to designate
axes to return home with a program. Axes return home with a
command from the CFU Module or a motion program.

27}Monitor

The following status can be monitored from the programming
device.

a) Current positions, /O status with the CPU Module, and pro-
gram step being executed

b) Position errors and alarm contents

28) Liility Commands

A variety of commands can be executed with sequence
commands of the CPU Module, such as mode selection, servo
ON and OFF, program run, programmed independent axis
operation, home retumn, jogging operation, single block
operation, resetting alarms, machine reset, resetting Modules,
stepping operation, machine lock operation, status of
emergency stop and data monitor, parameter change
commands, setting present value, setting H variables, setting
point tables, and setting home (zero point).
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System Cohfiguration

This section describes systems with MC20 Modules and the configu-
rations of the systems.

3.1 Basic System Configuration .......... cevee 322
3L BasicModules ............... ... ............. 3-2
3.1.2  Basic System Configuration ..................... 3-9
3.2 Peripheral Devices ........ feasariaens vees 312

3.2.1  Peripheral Devices for MEMOCON GL120 and GL130 3-12
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System Configuration
3.1.1 Basic Modules

3.1 Basic System Configuration

I A system with the MC20 Module and the configuration of the system are described
below. '

3.1.1 Basic Modules

1) Modules and Products Required by the System

Table 3.1 Basic Modules and Products

No. Product Name Model No. Feature
1 Power Supply Module PSO Supplies power to each Module.
2 CPU Module CPU] Used for the sequential control of the
system with a ladder logic program.
3 Motion Control Module | MCO Used for the motion control of the system.
4 Mounting Base MBOl A base to which a variety of Modules is
mounted.
5 Motion Control Module | W04[1 Connects external devices to the MC20
/O Cable Module.
6 Servo Cable wosO Connects the Servo Amp to the MC20
Module.
7 Software Package MEMOSOFT | Used for writing motion programs.
8 DC Power Suppiy 24-VDC power supply for external VO
' signals.
9 Servo Amp Speed control type.
10 Servomotor Select the most suitable one from a variety
of Servomotors.
11 Motor Cable Power cable for the Servomotor.
12 Encoder Cable Connects the Encoder of the Servomotor
to the Servo Amp.

Note (1) Yaskawa has not released any DC power supply for external I/O signals.

(2) Select the Servo Amp and Servomotor from Yaskawa’s AC Servo products.
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3.1 Basic System Configuration
L L T

2) MEMOCON GL120 and GL130.Basic Modules

Ta-ble 3.2 Basic Modules and their Features

Product Name Model No. Model Feature Re-
Name marks

Power | AC Input PS10 JAMSP-120CPS11300 | 1) Supplies DC to a variety of Modules,
Suppl P
Mo%%ls; SSLV;; _ 2) One Power Supply Module is required for

Module (7A) each Mounting Base.

QC Input . | PS05 JRMSP-120CPS11100 | 3) PS10: 7A at 100/200 VAC (switchabie)

ower :

Supply 4) PS05 : 3A at 100/200 VAC (switchable)

Module (3A)

DC input PS11 JRMSP-120CPS21300 | 1) Supplies DC to a variety of Modules.

P

Sz;:l; 2) One Power Supply Module is required for

Module (7A) each Mounting Base.

DC Input PS06 JRMSP-120CPS21100 | 3) PS11:7A at24 VDC

Power :

Supply 4) PS06:3Aat24 VDC

Module (3A)
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System Configuration
L
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3.1.1 Basic Modules cont.

Product Name Model No. Model . Feature Re-
Name marks
CPU crPU CPU10 DDSCR-120CPU14200 | 1) Stores user programs, reads the programs
Module | Module according to the information obtained from
(8 kW) input signals to the CPU Module, and
outputs the results of what the CPU Module
reads.
2) CPU1Q:

Program memory capacity: 8K words
No. of digita! YO points: 1,024 max.
-No. of register /O points: 512 max.
Scan time: Approximately 1 ms for 1K

CPU CPU20 DDSCR-120CPU34100 words
Module
(16 kW) 3) CPu20:

Program memory capacity: 16K words
No. of digital I/O points: 1,024 max.
No. of register /O points: 512 max.
Scan time: Approximately 1 ms for 1K
words

4} CPU21:
Program memory capacity: 16K words
No. of digital /O points: 1,024 max.
I\Cﬂ‘:gule CPU21 DDSCR-120CPU34110 No. of register I/O points: 512 max.
(16 KW) : Scan time: Approximately 1 ms for 1K
words

5) CPU30:
Program memory capacity: 32K words
No. of digital O points: 4,096 max.
No. of register I/O points: 512 max.
Scan time: Approximately 0.6 ms for 1K
words :

CPU CPU30 DDSCR-130CPUS4100 | 6) CPU3s:
Module Program memory capacity: 32K words

(32 kW) No. of digital /O points: 4,096 max.

' No. of register /O points: 512 max.
Scan time: Approximately 0.6 ms for 1K
words

7) MEMOBUS ports
CPU10:
No. of MEMOBUS ports 1: 1
(slave, RS-232C)

CPU CPU35 DDSCR-130CPU54110 No. ot MEMOBUS ports 2: 1

Moduie (master/slave, RS-232C)

(40 kW) : CPU20, CPU21, CPU30, CPU35:

No. of MEMOBUS ports :1

(stave, RS-232C)

8) MEMOBUS PLUS ports

" CPU10:
No. of MEMOBUS PLUS ports: 0
CPU20, CPU21, CPU30, CPU3S:
No.of MEMOBUS PLUS ports: 1
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3.1 Basic System Configuration

L . DR e
Product Name Model No. | . Model Feature Re-
Name marks
Motion | 4-axis MC20 JAMSC-120MMB10400 1) Used for 4-axis control.
Control | Motion
Module | Control- 2) Analog speed reference method
Module 3) 4axessimultaneously:  Positioning and
linear
interpolation
3 axes simultaneously:  Helical
interpolation
2 axes simultaneously; Circular
interpoiation

4) Possible to control all axes independently.

Mount- | 6-slot MBO6& JRMSI-120XBPQO600 1) A base to which a variety of Modules is
ing Mounting mounted.
Base Base 2) No. of slot
B-slot MBOB | JRMSI-120XBPO0B0D | 2 hio- of slots
M : MBO6: 06 slots
ounting .
e o
10-slot MB10 JRMSI-120XBP01000 P IUs0s
. MB12: 12 slots
Mounting MB16:
Base B16: 16 slots
12-glot MB12 JRMSI-120XBP01200 3) Up to 4 Mounting Bases can be used at
Mounting each station of a local or remote channel.
Base
16-slot MB16 JRMSI-120XBP01600
Mounting
Base
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System Configuration

3.1.1 Basic Modules cont.

Product Name

Name

Model No.

Model

Feature

Re-
marks

w0400
Cable

Moticn
Control
Module
o
Cable

W0400-01

JZMSZ-120W0400-01

W0400-03

JZMSZ-120W0400-03

W0400-05

JZMSZ-120W0400-05

1}

2)

3)

Connects external devices, such as limit
switches, to the MC20 Module.

Only one end of the cable has a connector
for the MC20 Module. Connect a suitable
connector to the other end of the cable for
the external device used.

Cable iength

W0400-01: 1.0 m
W0400-03: 3.0 m
WO0400-05: 5.0 m

W0401
Cable

W0401-01

JZMSZ-120W0401-01

W0401-03

JZMSZ-120W0401-03

W0401-05

JZMSZ-120W0401-05

2)

3)

Connects extemal devices, such as limit
switches, to the MC20 Module.

Both ends of the cable have a connector.
One of the connectors is for the MC20
Module and the other is for the external
device.

Cable fength

W0401-01: 1.0m
W0401-03: 3.0 m
W0401-05: 5.0 m

WO0500
Cable

Servo
Cable

WO0500-05

JZMSZ-120W0500-05

WO0500-10

JZMSZ-120W0500-10

WO0500-30

JZMSZ-120W0500-30

2)

Connects the speed control Servopack for
analog speed references to the Motion
Control Module.

Cnly one end of the cable has a connector
for the Motion Control Module. Connect a
suitable connector to the other end of the
cable for the Servopack.

Cable length

WO0500-05: 0.5 m
WO0500-10: 1.0m
WO0500-30: 3.0m

WO0501
Cabie

WO0501-05

JZMSZ-120W0501-05

W0501-10

JZMSZ-120W0501-10

W0501-30

JZMSZ-120W0501-30

1)

2)

3)

Connects the SR-series Servopack for
incremental encoders to the Motion Control
Module.

Both ends of the cable have a connector.
One of the connectors is for the Motion
Contro!l Module and the other is for the
Servopack,

Cable length

wW0501-05: 0.5 m
W0501-10; 1.0 m
WO0501-30: 3.0 m

—36—




3.1 Basic System Configuration

Product
Name

Name

Model No.

Model

Feature

Re-
marks

Servo
Cable

w0502
Cable

W0502-05

JZMSZ-120W0502-05

W0502-10

JZMSZ-120W0502-10

W0502-30

JZMSZ-120W0502-30

1)

2)

3)

Connecis the SR-series Servopack for
absolute encoders to the Motion Control
Module,

Both ends of the cable have a connector.
One of the connectors is for the Motion
Control Module and the other is for the
Servopack.

Cable length

WO0502-05: 0.5 m
W0502-10: 1.0 m
W0502-30: 3.0 m

WO0503
Cable

WO0503-05

JZMSZ-120W0503-05

W0503-10

JZMSZ-120W0503-10

W0503-30

JZMSZ-120W0503-30

2)

3)

Connects the Y-series SGDA Servopack for
incremental and absolute encoders to the
Motion Control Module.

Both ends of the cable have a connector.
One of the connectors is for the Motion
Control Module and the other is for the
Servopack.

Cable length

WO0503-05: 0.5 m
W0503-10: 1.0 m
W0503-30: 3.0 m

W0504
Cable

W0504-05

JZMSZ-120W0504-05

W0504-10

JZMSZ-120W0504-10

W0504-30

JZMSZ-120W0504-30

1)

2)

3)

Connects the X-series SGDB or X- || series
SGDM/SGDH Servopacks for incremental
and absolute encoders to the Motion
Control Module.

Both ends of the cable have a connector.
One of the connectors is for the Motion
Control Module and the other is for the
Servopack.

Cable length

W0504-05: 0.5 m
W0504-10: 1.0m
W0504-30: 3.0 m

WO0505
Cable

W0505-05

JZMS2Z-120W0505-05

WO0B05-10

JZMSZ-120W0505-10

W0505-30

JZMSZ-120W0505-30

1)

2)

3)

Connects the X-series DR2 Servopack for
incremental and absolute encoders to the
Motion Control Module.

Both ends of the cable have a connector.
One of the connectors is for the Motion
Control Module and the other is for the
Servopack.

Cable length

WO0505-05: 0.5 m
WO0505-10: 1.0m
W0505-30: 3.0 m
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L

3.1.1 Basic Modules cont.

Product Name Model No. Model - Feature Re-
Name : marks

Soft- MEMO- FMSGL-AT3 1) Used for online and offline programming for

ware SOFT ) the MEMOCON GL120 or GL130 with the

zggk' DCS personal computer.

2) Applicable models:
MEMOCON GL120, GL130
3) Language: English

4) Medium: 3.5-inch-floppy disk

FMSGL-PP3E 1) Used for online and offline programming for
the MEMOCON GL120 or 130 with the
P120 Programming Panel.

2) Applicable models::
MEMOCON GL120, GL130

3) Language: English
4) Medium: 3.5-inch floppy disk

P120 ME- FMSC-FPP3 1) Used for online programming for the
MOCON MEMOCON-SC with the P120

SC Online Programming Panel.

Program-

mer : 2} Applicable models:

MEMOCON-SC R84HM, GL120
MEMOCON-SC U84-series
MEMOCON-5C GL40-series
MEMOCON-8C GL60-series
MEMOCON-SC GL70H

3) Language: Japanese and English

P120 ME- FMGLON-PP3 1} Used for online programming for the
MOCON MEMOCON GL120 or 130 with the P120
GL120, Programming Panel.

GL130

Online Pro- 2) Applicable models:

grammer MEMOCON GL120, GL130

3) Language: Japanese and English
4) Medium: 3.5-inch floppy disk

Note (1) Select optimum Modules for the system.

(2) Each Module requires a Motion Module I/O cable.

(3) The type of Servo Cable varies with the Servopack to be connected. Each Module re-
guires a maximum of four Servo Cables.

(4) Use a suitable software package for the device.

(5) No software package is required if one for ladder logic programming is available.
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3.1 Basic System Configuration

3.1.2 Basic System Configuration

1) Configuration of a System Using a Servomotor with an Incremental Encoder

3-phase 200 VAC
RST

!) o E;an:pg o?pgw;' s;ritchi;g arc—ljit
R .

5

Control power  Control power supply
.r.ol.?’?ly:umed turned ON

T ——y
MC1
Servo

t

|

|

|

| Emargency stop MG Servo tumed ON
|

|

|

¢

|

|

-

1

MC2 |
|

Line filter Programming

device

ESP-TBOX ALM s
(Teach Pendant) - sfégfessnr |

PS1o0 ,
Line  Single
smgq filter phase !
—i D
L .
DC power supply

» Machine /O
= 24 VDC

M 2
1

H—e
4

Servopack

Encoder
Servomotor
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System Configuration
L

3.1.2 Basic System Configuration cont.
2) Configuration of a System Using a Servomotor with an Absolute Encoder

* 3-phase 200 VAC
RS T

b

R
Control power Controlcgower supply
supply tumed  turned ON .
OFF

T—.— "

MC 1
) Servo
Emergancy stop M 2 1 iernn;od OFF tumed ON
Line fitter 0 29 1
ESP-TBOX ALM . Programming
5O 1!
o o o e e ('-l'-ea_ch_Pe_nc-i_arE)— T _sfrig?aj_sol L device
MEMOCON GL120, GH130
PS10 jCPU_ ] Battery
Line Module
Single oo !
MC 1 fiter phase : Fonuss
\ P TN 2 ' ' l.
| DG power supply -
* Machine /0
’ g : = 24 VDC
MC 2 I I
- 1 T I
Servopack :
Absolute é g) )
encoder

Servomotor

Note Refer to the following before you design systems using MC20 Modules.

1) The MCEO Module can be mounted only to the Mounting Base to which the CPU Module
is mounted.

2) A maximum of two MC20 Modules can be mounted to the Mounting Base.

3) The MC20 Module occupies two slots of the Mounting Base. For I/O allocation with the
programming device, the MC20 Module must be mounted to the two slots farthest to the

right.
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3.1 Basic System Configuration

e T

4) A system using an absolute value detecting function needs a battery to back up the data
of the absolute encoder. Use Yaskawa's Battery Module.

5) Yaskawa supplies a variety of standard cables. Be sure to select proper cables.

6) Yaskawa supplies cables which connect the Servopack to servomotors. Referto the data
sheet of the servo drive used in order to select a correct cable.
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System Configuration

3.2.1 Peripheral Devices for MEMOCON GL120 and GLI30

3.2 Peripheral Devices

A system-with the MC20 Module and MEMOCON GL120 or GL130 and peripheral
devices is described below.

3.2.1 Peripheral Devices for MEMOCON GL120and GL130 ................ 3-10

3.2.1 Peripheral Devices for MEMOCON GL120 and GL130

Table 3.3 Peripheral Equipment for Systems Using MC20 Modules

Type Product Abbre- Model - Feature Re-
Name viated marks
Product
Name
Human | Teach TB120E DISCT-TB120E Same as the TB120 except the following item.
:gg‘: Pendant ® Language: English
Program- | P120M DISCT-P120M 1) Used as dedicated programming panel.
g’;ﬁ% 2} Applicable models:

MEMQCON GL120, GL130
MEMOCON-SC R84, R84H, R84HM, GL20
MEMOCON-SC U84-series
MEMOCON-SC GL40-series
MEMOCON-5C GL60-series
MEMOCON-SC GL70H

3} Display panel: Monochrome STN LCD, 640 x
480 dots, 9 inches

| 4} No. of communications port: 1 (MEMOBUS
Master, RS-232C) for PLC, 1 {Centronics) for
printer, 1 (VGA) for CRT, and 1 (PS/2) for
mouse

5) No. of auxiliary data storage devices: One
3.5-inch floppy disk drive and one
256-megabyte hard disk drive

P120MN | DISCT-P120MN Same as the P120M except for the foliowing item.
e Additional MEMOBUS PLUS port for PLC

P120C DISCT-P120C Same as the P120M except for the following item.

¢ Display panel: Color TFT LCD, 640 x 480 dots,
S inches

P120CN DISCT-P120CN Same as the P120M except for the following item.

e Display panel: Color TFT LCD, 640 x 480 dots,
2 inches

& Additional MEMOBUS PLUS port for PLC

P120D DISCT-P120D Same as the P120M except for the foliowing item.

® Display panel: Color DSTN LCD, 640 x 480
dots, 2 inches

—3-12 —




3.2 Peripheral Devices
e —

Type Product Abbre- Modei Feature Re-
Name viated marks
Product
Name
Human | Program- | P120DN | DISCT-P120DN Same as the P120M except for the following item.
inter- min .
face Pa n?el . Dlsplay.paneiz Coler DSTN LCD, 640 x 480
dots, 9inches
® Additional MEMOBUS PLUS port for PLC
Teach TB120 DISCT-TB120E 1) Used to teach 4-axis Motion Control Module
pendant {(MC20).
2) Language : English
3) Dispiay : Backlit LCD panel, 16 characters X
4 lines
4) Communications port
PC conrection : 1 port (MEMOBUS master,
RS-232C)
Other Battery BATTERY | JRMSP-120XCP96000 | Used to back up the data of the absolute encoder
Module | Module of the servomotor controlled by the Motion Mod-

ule and Servopack.

Teach WO8B00 W0600-02 | JZMSZ-120W0600-02 1) Connects the TB120E Teach Pendant to the
Pendant | Cable CPU Module or the R$-232C MEMOBUS port
Cable of the MEMOBUS Moduie.

WO0600-04 | JZMSZ-120W0600-04 2) Used in combination with the W0O601 or
WO0602 Cable.

3) Cable length

WO0800-08 { JZMSZ-120W0600-08 WOB00-02: 2.0 m

WO0600-04: 4.0 m

WO0600-08: 8.0 m

WO6s01 W0601-02 | JZMSZ-120W0601-02 .| 1) Connects the TB120E Teach Pendant to the
Cable CPU Module or the RS-232 MEMOBUS port
of the MEMOBUS Module.

2} Used in combination with the W0600 Cabis.
WO0601-04 | JZMSZ-120W0601-04 | 3} Provided with a panel-mounting plate.

4} Cable length

WO0601-02: 2.0 m

W0601-04: 4.0 m
Wo0B02 W0602-02 | JZMSZ-120W0602-02 1} Connects the TB120E Teach Pendant to the
Cable ' CPU Module or the RS-232 MEMOBUS port
of the MEMOBUS Module.

2) Used in combination with the W0800 Cable.
WO0602-04 | JZMSZ-120W0602-04 | 3) No panel-mounting plate is provided.

4) Cable length
W0602-02: 2.0 m
W0602-04; 4.0 m
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B IR
3.2.1 Peripheral Devices for MEMOCON GL120 and GLI30 cont.
Type | Product Abbre- Model Featﬁre Re-
Name viated marks
Product
: Name '
MEMO- | W0202 wW0202-03 | JZMSZ-120W0202-03 1) Connects the DOS personal computer to the
BUS Cable CPU Module or the RS-232C MEMOBUS port
Cable of the MEMOBUS Module. '
2) The end of the cable connecting to the DOS
ersonal computer has a 25-pin male D-sub
W0202-15 | JZMSZ-120W0202-15 i P '
3) Cable length
W0202-03;2.5m
W0202-15: 15.0m
wWo203 W0203-03 | JZMSZ-120W0203-03 1} Connects the P120 Programming Pane! to the
Cable CPU Module or the RS-232C MEMOBUS port
) of the MEMOBUS Module.
WG0203-15 | JZMSZ-120W0203-15 2) Cablelength
’ : W0203-03:25m
W0203-15:15.0m
wo204 W0204-05 | JZMSZ-120W0204-05 1) Connects the ACGC4200 FA Monitor to the
Cable CPU Module or the RS-232C MEMOBUS port
f the MEM .
W0204-10 | JZMSZ-120W0204-10 of the MEMOBUS Module
' 2) Cable length
W0204-05: 50 m
W0204-15 | JZMSZ-120W0204-15 W0204-10: 10.0 m
W0204-15: 15.0m
Note

Select optimum Modules for the system.
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Basic Connections

This chapter describes how to connect the MC20 Module to the servo
drive and other driving devices.

_4.1 Basic Connections and Standard Cables ..... = 4-2

41.1 System Configuration .......................... 4-2
412 Comnector ............. . e 4-4
413  Connector Pin Arrangement and I/O Example ....... 4.5
414 Connector Signals ..............ccooiueeiaoa.. 4-12
4.1.5  Typical Connection Examples of Connectors ........ 4-15
416 StandardCables ............................... 4-22
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Basic Connections

4.1.1 System Configuration

4.1 Basic Connections and Standard Cables

The methods of connecting the MC20 Module to peripheral equipment and Yaskawa
standard cables are described below. Be sure to be familiar with the connecting methods
before using the MC20 Module and peripheral equipment.

4.1.1  System Configuration ........... . ... 4-2
T 3 = G T Ty 5= (o 4-4
4.1.3 Connector Pin Arrangementand YO Example ........................ 4-5
414 Connector Signals . ... e e e e 4-12
4.1.5 Typical Connection Examples of Connectors ..............oiiiiis, 4-15
41.6 Standard Cables ...... e e, 4-22

4.1.1 System Configuration

1) System Configuration with the MC20 Module

Single-phase 200 VAC

MEMOCON GLI120. GL130C

Breaker T
NG G MC20 Module
Nolsa filt VST Battery Module (JRMSP-120XCP36000}
I::I cise Hiter (Required if an absolute
enDOder is used)
Solenoid
Noise filter
- DC Power supply
5 (The user must
prepare the DC
power supply)
+24 VDC

SERVOPACK

SGDA N
[ servocable | __JLﬁachine ]
| ] Overtravel detec- .
D' i tion limit switch
skip signal
Solenoid D . .
[ : |
: L Encoder cable
‘ Servomotor cable (see note)
i Brake power supply  (see note)

N
C

[T ¢ Use Yaskawa dedicated cables.
---meee- ¢ Wire if required.

Servomotor
SoM

Note: Rsfer to the data sheet of the
Servopack for details.



4.1 Basic Connections and Standard Cables

A R

2} In the above system Yaskawa }.-series AC servo is used as a servo drive. The MC20
Module connects to the following series of Yaskawa Servo Drives as well.

* M, F, and G Series: Standard servo
» D, §, R, and P Series: Special servo
» V5-866 Series: Large-capacity servo

3) The Servo Amp with a speed control function and responding to analog speed refer-
ences must be used. The following Yaskawa Servopack models can be used.

AC Servo Series Model
X Series SGDO-J0O
¥ Series DRO-0000
3- 1l Series SGDM-OJ0O0O
-1l Series ' SGDH-OO0
M, F, G, D, S, R, and P Series CACR-SROCOOQO
VS-866 CIMR-SVJ-OAD

Speed control

Yaskawa AC Servo-series models are available for speed, torque, or position control. Yas-
kawa AC Servo-series models controlling speed are called speed control Servo Amps.

Analog speed reference
In this manual the analog speed reference using voltage is calied analog speed reference

and the numeric speed reference is called digital speed reference.

1 S



Basie Connections

4.1.2 Connector

4.1.2 Connector

1) Connectors on the Front Panel of the MC20 Module

EH— | B
o (4]
B S N [ == = BAT
5v2 .
ﬂ 1 1 !
\.-a 4E| L]
| sva3 Wil U '
Svd i
¥
2) Connector Specifications
Name Con- | No. of Connector Model Manufac-
nec- | Pins ~ - turer
tor . Moduie Side Cable Side
Servo Con- | 8W1 20 10220-L8AS-VE 10120-3000VE 3M
nector _ 10320-52A0-008
sv2 20 10220-L8A9-VE 10120-3000VE M
10320-52A0-008
sv3 |20 10220-L8AS-VE 10120-3000VE 3am
10320-52A0-008
Sv4 (20 10220-L8AS-VE 10120-3000VE M
10320-52A0-008
YO Connec- | I/O 50 10250-52A2JL 10150-3000VE am
tor 10350-52A0-008
Battery Con- | BAT 2 MC1.5/2-GF-3.81AU | MC1.5/2-STF-3.81 AU | Phoenix
nector Already attached to the
MC20 Module.

Note (1) Theconnectors for the cable side with the model number suffix “VE” are soldering con-
nector models and those with the model number suffix “008” are connector frames.

(2) Yaskawa sells dedicated standard cables for Yaskawa Servo Amps.
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4.1 Basie Connections and Standard Cables
m

4.1.3 Connector Pin Arrangement and /O Example

1) Connector Pin Arrangements of Servo Connectors SV1 to SV4

a) Servo Connector SV1
Connector: 10220-8A8-VE

Pin | Signal Name Pin | Signal Name

No. Na.

1 PAI1 A-phase signal input 11 | SEN1 SEN signal output (first
(first axis} axis)

2 *PAI1 A-phase signal input 12 1 OSENt SEN GND (first axis)
(first axis)

3 PBI B-phase signal input 13 | SVON1 Servo ON output (fist
(first axis) axis)

4 *PBI B-phase signal input 14 | PCON1s+ | PCON signal output
{first axis) {first axis)

5 PCH C-phase signal input 15 | ALMRST1 | Servo reset output (first
(first axis) axis)

6 | *PClt C-phase signal input 16 | ALM1 Servo alarm input (first
(first axis) axis)

7 VREF1 Speed reference output |17 | ALMO1 Servo alarm GND (first
{first axis) axis)

8 8G1 Speed reference GND |18 |- Not used
{first axis)

9 BAT1 Battery output (first axis) | 19 | +24V1 +24-V output

(first axis)
10 | BATO1 Battery GND (first axis) |20 |- Not used
*; PCON1 is a new step-2 function.
b) Servo Connector SV2
Connector: 10220-L8A9-VE

Pin | Signal Name Pin | Signal Name

No. No.

1 PAI2 A-phase signal input 11 | SEN2 SEN signal output (se-
{second axis) cond axis)

2 *kPAIZ2 A-phase signal input 12 | OSEN2 SEN GND (second axis)
(second axis)

3 PBI2 B-phase signal input 13 | SVON2 Servo ON output (se-
(second axis) conhd axis)

4 *PBI2 B-phase signal input 14 | PCON2» | PCON signal output
(second axis) {second axis)

5 PClI2 C-phase signal input 16 | ALMRST2 | Servo reset output (se-
(second axis) cond axis)

6 *PCI2 C-phase signal input 16 | ALM2 Servo alarm input (se-
{second axis) cond axis)

7 VREF2 Speed reference output | 17 | ALMO2 Servo alarm GND (se-
(second axis) cond axis})

8 S5G2 Speed reference GND |18 | --- Not used
(second axis)
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Basic Connections
o == AR A A A

4.1.3 Connector Pin Arrangement and 1/0 Example cont.

Pin | Signal Name Pin | Signal Name

No. No.

9 BAT2 Battery output (second {19 | +24V2 +24-V output (second
axis) ' axis)

10 | BAT02 Battery GND {second 20 |- Not used
axis)

*: PCON2 is a new step-2 function.
&Caution Do not use any resetved or unused pins for relay signals.

c) Servo Connector SV3
Connector: 10220-L8A9-VE

Pin | Signal Name Pin | Signal Name
No. No.
1 PAI3 | A-phase signal input 11 [ SEN3 SEN signal output (third
(third axis) axis)
2 *kPAI3 A-phase signal input 12 | OSEN3 SEN GND
(third axis) (third axis}
3 PBI3 B-phase signal input 13 | SVON3 Servo ON output (third
(third axis) axis)
4 *kPBI3 B-phase signal input 14 | PCON3+ | PCON signal output
{third axis) (third axis)
5 PCI3 C-phase signal input 15 | ALMRST3 | Servo reset output (third
' ' (third axis) axis)
6 *PCI3 ~ | C-phase signal input 16 [ALM3 Servo alarm input {third
(third axis) axis)
17 VREF3 | Speed reference output |17 | ALMO3 Servo atarm GND (third
(third axis) axis)
8 [|SG3 Speed reference GND |18 |- Not used
(third axis) '
9 BAT3 Battery output (third 19 | +24V3 +24-V output
axis) : {third axis)
10 | BATO3 Battery GND (third axis) [ 20 |-- Not used

*; PCON3 is a new step-2 function.
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d) Servo Connector SV4
Connector: 10220-L8A9-VE

4.1 Basic Connections and Standard Cables
m

Pin | Signal Name Pin | Signal Name

No. No.

1 PAl4 A-phase signal input 11 | SEN4 SEN signal output
{fourth axis) (fourth axis})

2 skPAI4 A-phase signal input 12 | OSEN4 SEN GND
(fourth axis) {fourth axis)

3 PBI4 B-phase signal input 13 | SVON4 Servo ON output (fourth
{fourth axis) axis)

4 *PBl4 B-phase signal input 14 [PCON4» | PCON signal output
{fourth axis) (fourth axis)

5 PCl4 C-phase signal input 15 | ALMRST4 | Servo reset output
{fourth axis) (fourth axis)

6 *PCl4 C-phase signal input 16 | ALM4 Servo alarm input
(fourth axis) {fourth axis)

7 VREF4 Speed reference output |17 | ALM0O4 Servo atarm GND

' {fourth axis) {fourth axis)

8 SG4 Speed reference GND |18 | -— Not used
(fourth axis)

g BAT4 Battery output (fourth 19 1 +24V4 +24-V output (fourth
axis) axis)

10 | BATO4 Battery GND (fourth 20 |- Not used
axis)

*: PCON4 is a new step-2 function.

QCaution Do not use any reserved or unused pins for relay signals. '

Refer to the following for connecting examples of the above /O signals.

s Input Circuit
" MC20 Module
+24 v
Y
é }3‘4{ ... .. i
-I'—O_:* 3%
qQuV

» OFF current must be 0.5 mA max. or input voltage must be 3.4 V max.

* The above is an example with sourcing input current,
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Basic Connections

4.1.3 Connector Pin Arrangement and I/Q Example cont.
+ Output Circuit

+24 V

MC20 Module |

b Control input '

& J\Ll,: Controt mnpuwt |

" Servopack

» Maximum Voltage: 30 V

+ Maximum Current: 5'0 mA

» Leakage Current: 1 mA max.

» The above is an example with sinking output current.

» Feedback Interface

Servopacl; "MC20 Module

A PA PA ]

'« PAO - PA [:]
Detacting wire
_ disconnection
P8 PB
«PBO - PB [‘T]
~
Detecting wire
disconnection

X7
%

%

AN A

PC PC’
+« PCO » PC l-]T] /D-
AS-422 differential - | | "Line receiver equivalent
line driver equivalent to MC3486
to MC3487
= SEN Signal
MC20 Module |

BV I

To encoder
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4.1 Basic Connections and Standard Cables
m

» Maximum Voltage: 5 V

« Maximum Current: 5 mA
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Basic Connections

4.1.3 Connecior Pin Arrangement and I/0 Example cont.

&Caution Do not use any reserved or unused pins for relay signals.

2) Connector Pin Arrangement of the VO Signal Connector
To connect the I/O signal connector to peripheral equipment other than Servo Amps.

VO Signal Connector: VO
Connector: 10250-52A2.JL

Tabie 4.1 Pin Numbers and Signal Names

Pin No. Signal Name Pin No. Signal Name
1 OTF1 Forward overtraval 26 OTF3 Forward overtravel
(first axis) (third axis)
2 OTR1 Reverse overtravel 27 OTR3 Reverse overtravel
{first axis) {third axis)
3 ZERO1 Zero signal (firstaxis) |28 ZERO3 Zero signal
(third axis)
4 DEC1 Deceleration signal 28 DEC3 Deceleration signal
(first axis) (third axis)
5 EXP1+ External input signa! 30 EXP3" External input signal
{first axis) (third axis)
6 - Reserved (Do not use.) | 31 SPI3 Reserved
7 BRK1 Brake output (first axis) | 32 BRK3 Brake output
(third axis)
8 SPO1 Reserved 33 SPO3 Reserved
9 OTF2 Forward overtravel (se- § 34 OTF4 Forward overtravel
cond axis) {fourth axis)
10 OTR2 Reverse overtravel 35 OTR4 Reverse overtravel
{second axis) (fourth axis)
1 ZERO2Z Zero signal {(second 36 ZERO4 Zero signal
axis) (fourth axis)
12 DEC2 Deceterafion signa! 37 DEC4 Deceteration signat
(second axis) {fourth axis)
13 EXP2+ External input signal 38 EXP4* External input signal
(second axis) (fourth axis)
14 SPI12 Reserved 39 SPi4 Reserved
15 BRK2 Brake cutput {second | 40 BRK4 Brake output
axis) (fourth axis)
16 SPO2 Reserved 41 SPO4 Reserved
17 SKIP Skip input 42 csPO1 Reserved
18 CSPi1 Reserved 43 CSPO2 Reserved
19 CSPI2 Reserved 44 024IN 024-VDC input (exter-
nal power supply)
20 CSPI3 Reserved 45 024IN 024-VDC input {exter-
nal power supply)
21 COM Common input signal | 46 024IN 024-VDC input (exter-
nal power supply)
22 COM Common input signal 47 024IN 024-VDC input (exter-
nal power supply)
23 COM Common input signal {48 +24IN +24-VDC input (exter-
nal power supply}
24 COM Common input signal | 49 +24IN +24-VDC input {exter-
nal power supply)
25 COM Common input signal 80 +24!N +24-VDC input (exter-
nal power supply)}

*: EXP1 to EXP4 are new step-2 functions.
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4.1 Basic Connections and Standard Cables
R

Refer to the following for connecting examples of the above 1/O signals.

o input Circuit
For Sinking/Sourcing Input

MC20 Module
. COM|
+24V ] 47ka
— i 5mA b ---- I- { ;
r—ty O "
1
47k0
[ =y 9
5@44 s
| S sma -t
Oxnv

» OFF current must be 0.5 mA max. or input voltage must be 3.4 V max.

» The above is an example with sourcing input signals.

= OQutput Circuit
For Sinking Output

- +24V
MC20 Moaulé‘]

'#SOmA

S0 mA

« Maximum Voltage: 30 V
» Maximum Current: 50 mA

= Leakage Current: 1 mA max.

—4-11 —



Basic Connections
m
4.1.4 Connector Signals

4.1.4 Connector Signals

1) Signals and Functions of Servo Connectors SV1 to SV4

Signal Function
+24V{] Power supply output for servo I/O signals
® Connect to the power supply input of the 1/O signais on the servo
side.
VREFO Speed reference output

# Analog speed reference output

® Analog voltages are output via the VOLTAGE QUTPUT (VCC)
command (see note 2).

SGO 0 V of the control power supply and speed reference output

SVON[ Servo ON reference output

‘ # The output transistor will be ON when the servo is ON.

® Open collecior output

ALM[O] Servo alarm signal input
® A normally closed contact that will open when there is an alarm
. input.
ALMOC] : Servo alarm ground

PA, PA, PB, PB, Feedback signai input (differential line receiver input)
PC,PC e Connect the PG signal output of the servo.

* These inputs can be set for use as general-purpose counter inputs
(b4 of PAS06 = 1} when a voltage output axis is set to use the
VOLTAGE QUTPUT (VCC) command (see note 2).

BATO, BATOO Battery power supply

& Connect o the battery input of the Servopack for absolute encoders.
e BATLI: + BATOL): —

SENC, 0SENO SEN signal output

* Connect to the SEN input of the Servopack for absolute encoders.

# O0SENL: SENCI signal ground

ALMRST Alarm reset signal output

® Connect to alarm reset input of Servopack.

® This signal will be reset when an alarm occurs in the Servopack.
PCONO PCON Signal Output
STER gnal up

¢ This signal is used to tum ON/OFF the P-CON input to a Yaskawa
Servopack when using the PCON SIGNAL QUTPUT command.

Note (1) Replace (] with axis number 1, 2, 3, or 4 for actual connections.

(2) These are new step-2 functions.
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4.1 Basic Connections and Standard Cables

2) Input Signals and Functions of /O Signal Connectors

Signal

Meaning

+24IN, 024IN

Power supply input for IO signals (external power supply)

& Power supply input for control signals for the Servo Amp. Although
the signal lines of the MC20 Module with the same name are
connected internally, connect the power to all the signal lines to
reduce the current of each of the signal lines.

COM

input signal common line
® +24vor Qs V

# All lines are connected internally.

OTF1 to OTF4

Forward overtravel input
& A normally closed contact that will open when there is overtravel.

¢ When the contact is open while an axis is moving, the axis will stop
immediately and the alarm signal of the MC20 Modute will be turned
ON. The alarm signal can be reset the MODULE RESET or
MACHINE RESET. While the contact is open, axis movement in the
original direction is prohibited.

OTF
Move
command | \
Axis delny
movement _-—
Stop immediately :
and follow-up f l

The delay time is always 0.5 s.

¢ These signals can be enabled or disabled with the parameter
PAB01-b0.

OTR1 to OTR4

Reverse overtravel input
® A normally closed contact that wilt open when there is overtravel.

® The operation and the signal timing of reverse overiravel input is the
same as those of forward overtravel input.

DEC1 to DEC4

Home retum deceleration dog input
¢ Used for dog deceleration and C-phase pulse home return.

¢ The polarity of the signals can be reversed with the parameter
PA310.

ZERO1 to ZERO4

Home return and home position signal input
# Input signal for home retum with the proximity switch.

® Be sure not to use the signals when a home return method with a
C-phase pulse is used.

# The home return method can be selected with the parameter PA301.

& The polarity of the signals can be reversed with the parameter
PA308.
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Basic Connections

4.1.4 Connector Signals cont.
Signal : Meaning
SKIP Skip input signal
’ # A normally closed contact that will open when there is skip input.
STE2 EXP1to4 External Input Signals (See note.)
® Connected to the following motion commands input signals.

a) External positioning signal for the EXTERNAL POSITIONING (EXM)
command

b} Mark sensor input signal for the TRAILING SYNCHRONQUS OP-
ERATION (TSS) command

® The ZERO signals cannot be used to return to home when the
EXTERNAL POSITIONING (EXM) or the TRAILING
SYNCHRONOUS OPERATION (TSS) command is being executed.

Note These are new step-2 functions.

3) Output Signals an& Functions of VO Signal Connectors

Signal Meaning

BRK1 to BRK4 Brake control cutput
® When the brake is released, the output transistor will be tumed ON.

e Open collector output

1) The following timing chart shows the status of a controlled axis not

in operation.
B
Servo ON >
command ™ v_'_
SVON output—+; L.
BRK output ~—ji—— i
210 4 ms —= &> - e— 2tp4ms

A: Brake release output ON timer (always 8 ms)
B: Servo OFF timer (set with the parameter PA602)

2) When the controlled axis is moving, BRK will be turned OFF if
either the C1 or C2 condition is satisfied.

Servo ON
command

SVON output ————————in

L S
2todms | [
BRK output == —
Feedback speed———\

C1. Brake release output OFF timer (always 200 ms)

C2: The feedback speed is the same as that set with the
parameter PAG03 or iess.
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4.1 Rasic Connections and Standard Cables
e .

4.1.5 Typical Connection Examples of Connectors

1} Refer to the following to connect servo connectors SV1 to SV4 fo the following Servo
Amp. For details, refer to the AC Servo Drive M, E G, S and D Series User's Manual:
Technical Sheets (Incremental Encoders} (TSE-5800-11.1).

» Servopack: CACR-SRO[IBE with Incremental Encoder

CACR-SROIBE

MC20
SV 1 :,-\1 ICN
D—-"VREF '9’: IN“A o817
8 G I 3GA 413
; E:»M IN—B
+24V 1gptiey S ‘-? iy
’3,IV°N :: ; SV—ON‘ 8 34
‘I;_ 1 4 4-2C0N I P-CON 12 4 Proportional control
Y UL LE LS ALMRST 43 Alarm reset
16¢-LLM et 138 Alarm output
024 17¢-2kbme - 439
: tu P-OT
P 26 N-OT
10 BATO Lo ov 1
1292 28N — ¢ 3
1 $BAL 4: : PA 433
5 LEBAL L P LLLY ¥ W'
FB L re
Encoder input : 2'”-: 'ﬁ’. e g:
1Y L FC 419
LT ;I’: 2FCe20
. FG |50
4
iFGIine l

FG (connector frame)

1} i Twisted pair wire

Recommended Wire: 0.08 mm?2 (AWG28)

—4-15—




Basic Connections
m

4.1.5 Typical Connection Examples of Connectors cont.

2) Refer to the following to connect servo connectors SV1 to SV4 to the following Servo
Amp. For details, refer to the AC Servo Drive M, F, G, § and D Series User’s Manual:
Technical Sheets (Absolute Encoders} (TSE-S800-11.2).

» Servopack: CACR-SR[LI[IBY with Absolute Encoder

CACR-SROOBY

MC20
sV TCN
VREF Vo IN-A ,
, 312
D ; sG C e sa-a ] o
b 14 IN-B
424V 19 +24Y 1 : +24VIN I.? SG-8
i3 SVON E . SV—ON s 3';
; 1 447208 r— - Az;::: 2 4 Proportional control
.. 15 :L:R — aiws 143 Alarm reset
1 6p-ALM — LMY 238
o l?‘: ALMO : : ALM— 39 5G0O
b 41 P-OT
. 26 N=-OT
al BAT r BAT 21 ’
j 0p-RATE — BAIO ¢35 7
1 1p-3E8 T SEN & 4
| 2 b0 3EN N DSEN 3
WLLY P PA_‘ 33
.2 XPAL E&’: 2P A 34
b PB
_ sp T8l = 935
Encoderinput « T epp ;P LTS P
NELT Yo Pc 19
6 spe) :rbn:r *PC 420
L 1
Lyl FG ) 50
FG line

FG (connector frame)  Twisted pair wire .

Recommended Wire: 0.08 mm2 (AWG28)
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4.1 Basic Connections and Standard Cables

m

3) Refer to the following to connect servo connectors SV1 to SV4 to the following Servo
Amp. For details, refer to the X' Series SGM/SGDA User’s Manual (TSE-S800-15).

 Servopack: SGDA-[I(1JS with Incremental and Absolute Encoders

SGDA-OOOS
MC20
.8V 1 ."-\! 1CN
VREF P V-REF
D— 7t 5 st
g2 o 4
w24y 10p22Y - 24813
1 3pnyon o 1vToNd 4 jrﬁ
I; 1 4gcon ‘ ~CoNds Proportional control
ALMRST ) | ALMRST
15 — 9 | 8 Alamn reset
L — ALM ¢34
024 1 74-AEME — ALM-10g 35
9 :::0 : ' B.AATTG 28
10 — 929
114 28N - $EN L ¢
129-R2EN - 0aFHe g
1 B4l } ' PA_Jog
o oEEBAL :iPE !PA‘21
L 1 ] -}
) sefll 22
Encoder input 46%ER1 .&i_ #r8 l,a
spe e {24
6 *PCi -‘ PE *rclzs
te’ . 386
V——-‘ 0—'L
FG fine I}' * Twisted pair wire

FG (connector frame)

Recommended Wire: 0.08 mm?2 (AWG28)

Note Setboth bits 2 and 3 of the user constant Cn-01 of the Servopack to 1 and disable the P-OT
and N-OT inputs.
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_ H A _ ]
4.1.5 Typical Connection Examples of Connectors cont.

4} Refer to the following to connect servo connectors SV1 to SV4 to the folliowing Servo
Amp. For detalils, refer to the following manuals:
X Series SGM/SGDB User's Manual (TSE-S800-16)
Z- |l Series SGMOH/SGDM User's Manuaf Design and Maintenance (SIE-S800-31.2)
 3-1l Series SGMOH/SGDH User’s Manual Design and Maintenance (SIE-S800-32.2)

¢ Servopack: SGDB-0(, SGDM-[1[] or SGDH-55, with Incremental and Absolute

Encoders
_ SGDB-0O
MC20
sV .',-\‘. 1CN
74 YREF Lo V-REF | ¢
) 8428 $P' 24 6
w24V 19 ’+24V : : . +24Y IN 47
N AL . sv-on [ o %q
FCON Vo P-CON
14 A iwnoT — A iwnaT 4 1 Proportional control
15 — 444 Alam reset
16 bALM - atuy 1.
o2 17 ALME - ALM=_g32
geBATY — BALY 42
16 BATO : . I.A.T_-._¢.22
1 1 9.2EN L BEN ¢ 4
12 O8EN : : za 2
| bEAL :. E PA_laa
PRLLIY :1": *PA L34
_ e L P2 lag
Encoderinput <, [ seB 1 :J)': ELTT) A
5 PC1 E E Pc 18
5 ®PC 1 ;IP: *pL 20
‘3—' e,
FG line ip " : Twisted pair wire

FG (connector frame)

Recommended Wire: 0.08 mm?2 (AWG28)

Note (1) Setbits 2 and 3 of the user constant Cn-01in the Servopack {o 1 to disable the P-OT
and N-OT inputs when using SGDB-[103 Servopack.

(2) Setthethird digit of user constant Pn50A and the zero digit of user constant Pn50Bto 8
to disable the P-OT and N-OT inputs when using SGDM-00 or SGDH-OO Servo-
pack. :
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w

5) Refer 1o the following to connect servo connectors SV1 to SV4 to the foliowing Servo
Amp. For details, refer to the X Series SGMO/DR2 User's Manual (TSE-S800-17).

» Servopack: DR2-(01 with Incremental and Absolute Encoders

DR2-(J0
MC20
SV 1 :’"= 1CN
VREF Vo V-REF
L ; 4 5
> g LI ; 7 84 ¢
soay 1 9¢tEY : . TTLAL g
13 SYON v SV-ON "0 qu
K 14 ii'::aar ! : Az:::’:_ 41 Proportional control
15 - 44 4 Alarm reset
ALM S ALM+
16¢ 4 T %31 :
024 17¢-2LME — ALMZ 232
. bu P-0T
gl BAT Lo BAT+ ;’? N=0T
10¢2ATE i BAT= 1np
1 1 IEN L AEN { 4
12 OSEN o 3G 2
| pEAL - PA {33 j}-
5 2PAL :in. ‘PA\ 54
a¢B8! : i re 435
Encoderinput  I'eps s * 1w spe | ..
4 [] L} 1
pel HE PC 189
ercs ' gP sPcl,g
i3 ¢ -
i N FG ) 5.0
FG line 1}- ! Twisted pair wire

FG {connactor frame)

Recommended Wire: 0.08 mm? (AWG28)
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4.1.5 Yypical Connection Examples of Connectors cont.

6} Refer to the following to connect the I/O signal connector to peripheral equipment other
than Setvo Amps.

Recommended Wire: 0.08 mm?2 (AWG28)

The above is an example with sinking input signals.
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7) Refer to the following to connect the battery connector (BAT) to the Battery Module if a
servomotor incorporating an absolute enceder is used with the Battery Module. The Bat-
tery Module is required to back up the data of the absolute encoder.

MC20 JRMSP-120XCP96000 Battery Medule
1CN
BAT ZCN +24Y 15,18
24-V external power supply
- 3 1 GND1 024¥ 5,5 f—rs—
P CHK 1 ——
+ b= - 14 BATH Vcltage checking input
Recormmended wire:
AWG24 1o AWG20 CRKG 1 —=-
PON ¥4 =" T med ON while the Battery
PONG 4 —3 Module is in operation.

ALKV 12— 7/;med ON if the battery
ALMIG 2 }—2 voltage is 3.3 V or less,

ALM2 13 = T med ON if the battery
MG 3 b5 vOltageis 3.0 Vorless.

I P : Twisted pair wire

Table 4.2 Connectors for Battery Module

Connector Use Connector Model Manufacturer
Battery Cable Side
Module Side
1CN +24-V Extemal power supply | MR-16RMA | MR-16F Honda Tsushin
External I/Q signals MR-16L Kogyo Ltd.
2CN Battery voltage output MR-20RFA4 | MR-20M Honda Tsushin
MR-20L Kogyo Ltd.

Note (1) The connectors for the cable side with the model number suffix “16F” or “20M” are
soldering connector models and those with the model number suffix “16L" or “20L"
are connector frames.

(2) The connectors on the cable side are provided with the Battery Module.
Specifications of the Battery Module Built-in Battery
# Model: Toshiba ER6VC3 with connector for the Yaskawa Battery Module.
® Voltage: 3.6V
® Current Capacity: 2,000 mAh

{3) The Battery Module can back up the 8-axis data of an absolute encoder.

Note Connectthe 1CN connector of the Battery Module to the system and arrange an appropriate
sequence so that an alarm will be turned ON when the battery voltage drops excessively.
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4.1.6 Standard Cables

4.1.6 Standard Cables

1) Yaskawa supplies the following standard cables. The cables shownin a) are used to con-
nect the MC20 Module to the peripheral equipment such as oventravel limit switches, and
cables in b) are used to connect MC20 to the Servopack.

a) Motion Module /O Cable

" Model Length Specification

1 JZMSZ-120W0400-01 .. 1.0m 1/O cable

JZMSZ-120W0400-03 3.0m One of the ends of the cable has no
JZMSZ-120W0400-05 50m connector.

AWG size of the conductor: AWG28
{0.08mm?=)

2 JZMS2Z-120W0402-01 1.0m I/Q cable

JZMSZ-120W0402-03 30m One of the ends of the cable has no
JZMSZ-120W0402-05 50m connector.

AWG size of the conductor: AWG24
(0.20mm?2)

3 | JZMSZ-120W0401-1 1.0m For terminal block (with MR50OF connector)

JZMSZ-120W0401-03 30m . ;
Suitable terminal block: OMRON

b) Servo Cable

Model Length . Specification

4 JZMSZ-120W0500-05 0.5m Servopack Cable
JZMSZ-120W0500-10 1.0m One of the ends of the Cable has no
JZMSZ-120W0500-30 3.0m connector.

5 JZMSZ-120W0501-05 0.5m Servopack Cable
JZMSZ-120W0501-10 1.0m For CACR-SROCBE
JZMSZ-120W0501-30 30m For incremental encoders

] JZMSZ-120W0502-05 05m Servopack Cable
© | JZMSZ-120W0502-10 1.0m For CACR-SROCIBY
JZMSZ-120W0502-30 30m For absolute encoders

7 JZMSZ-120W0503-05 0.5m Servopack Cable
JZMSZ-120W0503-10 1.0m SGDA-JOOS
JZMSZ-120W0503-30 30m :

8 JZMSZ-120W0504-05 0.5m Servopack Cable

JZMSZ-120W0504-10 1.0m For SGDB-[I], SGDM-C10 or
JZMSZ-120W0504-30 3.0m SGDH-00O

g JZMSZ-120W0505-05 0.5m Servopack Cable
JZMSZ-120W0505-10 1.0m For DR2-0003
JZMS2Z-120W0505-30 30m

OI]IJEF The size of the conductor is different between W0400 and W0402 cables.
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2) Motion Module /O Cable

a} WO0400 Cables

» Specifications

ftem W0400 Cable
Model Name W0400-01 W0400-03 W0400-05
Model JZMSZ-120W0400-01 | JZMSZ-120W0400-03 | JZMSZ-120W0400-05
Length (L) 1.0m 3.0m 50m
Cable Specifications Shielded cable, 50P, corresponding to UL20276, 0.08 mm2 {(AWG28)
Connector 10150-6000EL + 10350-52A0-008 {3M)
Specifications

« Configuration

Connector (Moduls end) Loose wires {extemal device end}

Model number plate

Each wire has a pin number tag.

2 ,é | |30 wires

150 mm }

QF"""*

» Connections
Connector - Pt Wire
1 o — < 1
2 o — o §
3 o — o
4 o . o 4
el
* | E
c i 47
47 o . : 0
48 o . ; o 48
49 o — o 49
50 © — o 50
FG © .

Wire: 0.08 mm? (AWG28)
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4.1.6 Standard Cables cont.

b) W0402 Cables

+ Specifications

Item W0402 Cable
Model Name W0402-01 wW0402-03 wWo0402-05
Model JZMSZ-120W0402-01 | JZMSZ-120W0402-03 | JZMSZ-120W0402-05
Length (L) 1.0m 30m 50m
Cable Specifications Shielded cable, 50P, corresponding to UL20276, 0.20 mm? (AWG24)
Connector 10150-6000EL + 10350-52A0-008 (3M)
Specifications

+ Configuration

Connector {Module end)

Loose wires (extemal device end)
Model number plate .

Each wire has a pin.n.umber tag.

50 wires

3

L - 150 mm |

+ Connections

Connector PR Wire
1 v : ! o |
2 o s T o 2
3 o bt o 3
4 o - o 4

. i
. E '
. E
. E ,

47 o — o :;73
48  o— — °
49 o : : o 49
50 ¢ — o 50

FG © -t

Wire: 0.20 mm? (AWG24)
OIJIEIP The size of the conductor is different between W0400 and W0402 cables.
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¢} W0401 Cables

¢ Specifications

item W0401 Cable
Model Name W0401-01 W0401-03 W0401-05
Model JZMSZ-120W0401-01 | JZMSZ-120W0401-03 | JZMSZ-120W0401-05
Length (L) 1.0m 3.0m 50m
Cable Specifications Shielded cable, 50P, corresponding to UL20276, 0.08 mm2 (AWG28)
Connector Connector 1: 10150-6000EL + 10350-52A0-008 (3M)
Specifications Connector 2 : MR-50F + MR-50L (Honda Tsushin Kogyo Ltd.)

» Configuration

Connector 1 (Module end} Connector 2 (Terminal block end)
o) !

o _j
t t

Maode! number plate

=

b
o T
+ Connections
Connector 1 . Connector 2
| — o |
2 o — o 2
3 o T o 3
4 o — o 4
.
[ E '
. | E
. E |
47 o ; : o 47
48 o ; : o 48
49 o — o 49
50 o T o 50
FG o Syt

Wire: 0.08 mm?2 (AWG28)

» The following terminai block can be connected to connector 2.

Terminal Block

OMRON's XW2B-50Y5
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4.1.6 Standard Cables cont.

Refer to the following for the terminal numbers of the terminal board and the signal
names cf the terminals.

Table 4.3 Terminal Numbers and Signal Names

Termi- Signal Signal Name Termi- Signal Signal Name
nal No. nal No.
1 OTF1 Forward overtravel 26 OTF3 Forward overtravel
(tirst axis) {third axis)
2 OTR1 Reverse overtravel 27 OTR3 Reverse overtravel
{first axis) {third axis)
3 ZERO1 Zero signal ({first axis) |28 ZERO3 Zero signal
(third axis)
4 DECA Daceleration signal 29 DEC3 Deceleraticn signal
{first axis) {third axis)
5 EXP1 Reserved 30 EXP3 Reserved
6 -- Reserved (Do not use.) | 31 SPI3 Reserved
7 BRKA1 Brake output (first axis) | 32 | BRK3 Brake output
{third axis)
8 SPO1 Reserved 33 SPO3 Reserved
9 OTF2 Forward overtravel (se- | 34 OTF4 Forward overtrave!
cond axis) (fourth axis)
10 OTR2 Reverse overtravel 35 OTR4 Reverse overtravel
{second axis) (fourth axis)
1 ZERO2 Zero signal (second 36 ZERO4 Zero signal
. axis} {fourth axis)
12 DEC2 Deceleration signal 37 DEC4 Decelgration signal
{second axis} (fourth axis)
13 EXP2 Reserved 38 EXP4 - Reservad
14 SPI2 Reserved 39 SPl4 Reserved
15 BRK2 Brake output (second | 40 ‘BRK4 - Brake output
axis} : {fourth axis)
16 SPO2 Reserved 41 SPO4 Reserved
17 SKIP Skip input 42 CsSPO1 Reserved
18 CSPI Reserved 43 CsPO2 Reserved
19 CsPI2 Reserved 44 024IN 024-VDC input {exter-
nal power supply)
20 CSPI3 Reserved 45 024IN 0s4-VDC input {exter-
nal power supply)
21 .1 COM Commen input signal 45 024IN 024-VDC input (exter-
: nal power supply)
22 COM Common input signal | 47 024IN 0s24-VDC input (exter-
nal power supply)
23 COM Common input signal | 48 +24IN +24-VDC input (exter-
nal power supply)
24 COM Common input signal 43 +24IN +24-VDC input (exter-
nal power supply)
25 COM Common input signat | 50 +24IN +24-VDC input (exter-
- nal power supply)

Note Referto 4.1.4 Connector Signals for details.
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m
3) Servo Cables

a) W0500 Cables: Servo Cable with Connector on One End

» Specifications

tem W0500 Cable
Model Name WO0500-05 WO0500-10 WO0500-30
Model JZMSZ-120W0500-05 | JZMSZ-120W0500-10 | JZMSZ-120W0500-30
Length {L) - 0.5m 1.0m 3.0m
Cable Specifications Shielded twisted-pair cable, 10F, corresponding to UL202786, 0.08 mm2

(AWGZ28)

Connector 10120-6000EL + 10320-52A0-008 (3M)
Specifications

» Configuration

Connector 1 (Module end) Loose wires (SERVOPACK end)

Model number plate
Each wire has a pin number tag.

o

C

% riat I

L 150.mm _|

¢ Connections

Connector P Wiras
1 PAI
2 tPAl
3 P8l
4 $PBI
5 pCt
6
7
8

$PLI
YREF
S6
9 BAT
10 BATO
11 SEN
12 OSEN
13 SYON
14 PCON
15 ALMRST
16 ALM
17 ALNO ™
18 0
19 +24v U
20 ) Notused et
FG& o A g

QOO0 O000VOOO OO

—
M= OO0~ U Ry —

enprduedecbacbedaadapadaido b o ad o daa)-

QOO0
—t o -t . —
~ s Ww

oo OOOOOOO?OOOOOO o0

-

o 18

PR R ) CNYF YN FINY AU S R JU D N RN RPN NN S R U

Wire: 0.08 mm?2 (AWG28)
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b) WO0501 Cables: CACR-SRTIIBE Servo Cable for Incremental Encoders
» Specifications
ltem W0501 Cable
Meodel Name WO501-05 W0501-10 WO0501-30
Model JZMSZ-120W0501-05 | JZMSZ-120W0501-10 | JZMSZ-120W0501-30
Length (L) 0.5m 1.0m 30m

Cable Specifications

Shielded twisted-pair cable, 10F, corresponding to UL20276, 0.08 mm?

(AWG28)

Connector
Specifications

Connector 1: 10120-

6000EL + 10320-52A0-008 (3M)

Connector 2 : MR-50F + MR-50L (Honda Tsushin Kogyo Lid.)

+ Configuration

Connector 1 (Niodule‘end)

Model number plate

« Connections

Connector 2 (SERVOPACK end)

A

i
Il

i

The other pins are not used.

Connector 1 ) Connector 2
1 PAl o — 0338

2 PAl o—1F — o34
3 PBl o - —0 35,
4 tPBl  o——I° L —0 36
5 Pl o - - o019
6 $PCI o—1 ! 020
7 VREF o — —0 12
8S6 o—1° . 013

9 BAT O Notused P
10 BATO cNot . : o 1

11 SEN  © P b
12 OSEN o= - o 3
13 SYON  O-—g a— © 8
14 PCON O — 024
15 ALERST o G — o 43
16 AL o— e © 38
17 ALKO0 o — o 39

18 Not — lp oo
19 +24v o=% - o 7
20 O Notused A $——=026
FG © h g 0 41
o
15

Wire: 0.08 mm? (AWG28)
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c) WO0502 Cables : CACR-SROCBY Servo Cable for Absolute Encoders

» Specifications

Item W0502 Cable
Modet Name WO0502-05 WO0502-10 W0502-30
Model - JZMSZ-120W0502-05 | JZMSZ-120W0502-10 | JZMSZ-120W0502-30
Length (L) 0.5m 1.0m 3.0m
Cable Specifications Shielded twisted-pair cable, 10P, corresponding to UL.202786, 0.08 mm2

{(AWG28)

Connector Connector 1 : 10120-6000EL + 10320-52A0-008 (3M)
Specifications Connector 2 : MR-50F + MR-50L (Honda Tsushin Kogyo Ltd.)

« Configuration

Connector 1 (Module end)

Model number plate

s Connections

Connector 2 (SERVOPACK end)

% -
L | © U 5
i ctd

Connector 2

The other pins are not used.

Connector 1 JEaa
1 PAl o L o 33
2 tPAl  o—l” — 034
3 PBI o i o 35
4 tPBl o G L 036
5 PCl o - o 19
6 $PCI  o—LF - 20
7 VREF o - 12
886 o—1F - 013
9 BAT o - o 21
10 BATO o G I © 37
1 SEN  o— I o 4
12 0SEN o© — o 3
13 SYON o© T e o 8
14 PCON © - © 24
15 ALMRST o - 0 43
16 ALW  o—1F P o 38
17 ALND o I o 39

oo
19 +24¥ e o 7
20 o Not used '\~ ‘,‘ — 26
FG o h — o 41
—
15

Wire: 0.08 mm?2 (AWG28)
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4.1.6 Standard Cables cont.

d) W0503 Cables : SGDA-OS Servo Cable for Incremental Encoders

» Specifications

ltem _ W0503 Cable
Model Name _ W0503-05 W0503-10 WO0503-30
Model JZMSZ-120W0503-05 | JZMSZ-120W0503-10 | JZMSZ-120W0503-30
Length (L) 0.5m 1.0m : 3.0m
Cable Specifications Shielded twisted-pair cable, 10P, corresponding to UL20276, 0.08 mm?2

{AWG28)

Connector . - Connector 1 : 10120-6000EL + 10320-52A0-008 (3M)
Specifications Connector 2 : 10136-6000EL + 10336-52A0-008 (3M)

¢ Configuration

Connector 1 {Module end) Connector 2 (SERVOPACK end)

Model number plate

. JUQQ JJa

-

=
I

[
|

e Connections

Connector1” = Connector 2
1 PAl o s G 20
2 tPA} o—1F - 021
3 PBl o — o 22
4 3PBI o G e 023
5 PCI o L o 24
R R S . — 025
7 VREF o P o 3
85 o— 1P - o 4
9 BAT o : —0 28
10 BATO o—tZ L 029
11 SEN o . o5
12 0SEN o—1I° P 0 6
13 SYON o O — 014
14 PCON  o— L 015
15 ALMRST o— - o 18
16 ALK o—1" — o34
17 ALIO o P 035
18 o e b

19 +24¥ 8";2; - 013
20 L

FG g used h g © The other pins are not used.

Wire: 0.08 mm2 (AWG28)

Note Setboth bits 2 and 3 of the user constant Cn-01 of the Servopack to 1 and disable the P-OT
and N-OT inputs.
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e} W0504 Cables : SGDB-O0, SGDM-O0or SGDH-OO Servo Cable for Incremen-

tal Encoders

» Specifications

Item W0504 Cable
Model Name WO0504-05 WO0504-10 Wia504-30
Model JZMSZ-120W0504-05 | JZMSZ-120W0504-10 | JZMSZ-120W0504-30
Length (L} 0.5m 1.0m 30m

Cable Specifications

Shielded twisted-pair cable, 10P, corresponding to UL20276, 0.08 mm?2

(AW(G28)
Connector Connector 1 : 10120-8000EL + 10320-52A0-008 (3M)
Specifications Connector 2 : 10150-600CEL + 10350-52A0-008 {3M)

» Configuration

Connector 1 (Module end)

Model number plate

Connector 2 (SERVOPACK and)

avh

© The other pins are not used.

—f
L %$
» Connections

Connector 1 R Connector 2
1 PAL o—0p —t 033
2 tPAl o T o 34
3 PB o 5 f—t o35
4 tPBl o1 I o 36
5 PCI o— — o19
6 ¢PCI o 1° 5; o 20
7 VREF o - o 5
856 o—1f - o 6
9 BAT o = : -0 21
10 BATO o— | - 022
11 SEN o— TF — o 4
12 0SEN o — —0 2
13 SVON o 0 R o 40
14 PCON  © — o 41
15 ALMRST o G — o 44
16 AL o s < 31
17 ALND o — o 32
18 Olses [P :

19 +24¥ ; 47
20 Not r

FG used b o

Wire: 0.08 mm?2 (AWG28)

and N-OT inputs when using SGDB-[1[1 Servopack.

Note (1) Set bits 2 and 3 of the user constant Cn-01 in the Servopack to 1 to disable the P-OT

(2) Setthe third digit of user constant Pn50A and the zero digit of user constant Pn50B to 8
to disable the P-OT and N-OT inputs when using SGDM-0O 0 or SGDH-[1] Servo-

pack.
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4.1.6 Standard Cables cont.

f) WO0505 Cables : DR2-(3[] Servo Cable for Incremental Encoders

» Specifications

tem W0505 Cable _

Model Name WO0505-05 W0505-10 W0505-30
Model JZMSZ-120W0,505-05 | JZMSZ-120W0505-10 | JZMSZ-120W0505-30
Length (L) 0.5m 1.0m 3.0m

Cable Specifications Shielded twisted-pair cable, 10P, corresponding to UL20276, 0.08 mm?2

(AWG28)

Connector ~ Connector 1 : 10120-6000EL + 10320-52A0-008 (3M)
Specifications Connector 2 : MR-50M + MR-50L {Honda Tsushin Kogyo Ltd )

» Configuration

Connector 1 (Module end)

Model number plate

» Connections

Connector 2 (SE

RVOPAQK and)

. &

&

ane;
@)

Connector 1 TN Connector 2
1 PAl o i 033"
2 tPAl o fe ot 034
3 PBl o I o35
43PBl o— I° — o 36
5 PCl o , - o 19
6 tPCI o— I L o 20
7 VREF  o— P 0 5
886 o— " L o 6
3 BAT o L o 21
10 BATO o I? . 022
11 SEN O— — o 4
12 0SEN o—I° - o 2
13 SYON o© C — o 40
14 PCON o — 041
15 ALMRST o L o 44
16 ALE o fe L o031
17 ALMO o I o 32
18 oNet |p Voo
19 +24y ou=ed A 047
20 o Not S +——o042°
FG -used h gl 043

Wire: 0.08 mm?2 (AWG28)
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Parameter Setting

This chapter describes all para:ﬁeters that are necessary to operate the
MC20 Module. Be sure to familiarize yourself with this chapter be-
fore operating the MC20 Module.

5.1 Parameters .....c.eeevseesecccsncoarsenes 32

511  Typesof Parameters .. .......oovvinieninnnnnnnns. 5-2
5.1.2 Rewritten Parameters . ....ovvinrintinnnneeneenns 54
513 Listof Parameters .....vvvieenrnnrinennenarennn 5-6

5.2 Common Parameter Setting ............... 5-14

5.21  Axis Numbers and Axis Designation Characters . ... ., 5-14
5.22  Parameter for Designating Decimal Point Position . , ., , 5-15
5.23  Parameters for Designating Acceleration

and Deceleration Settings for Interpolation .......... 5-16
5.24  Parameter for Override Enabled/Disabled ........... 5-22
5.2.5  Enabling/Disabling Simultaneous Outputs

during Manual Operation . ....................... 5-24
526 AxisAlammDisable ... ... ...... .. ... .l 5-25
5.27 ServoOFFDisable . . ... ... ... . iieinnnnnnn. 5-27

5.3 Axis Parameter Setting .............0..... 528

53.1 Parameters for Positioning . . ..................... 5-28
5.3.2  Parameters for Speed and Acceleration/Deceleration . . 5-31
533 Parameters forHome Return .. ................... 5-37
5.34  Parameters for Absolute Position Detection ......... 5-40
53.5  Parameters for Machine System

and Peripheral Equipment ....................... 5-43
5.3.6  Parameters for Servo External /O . ..........._.... 5-49
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Parameter Setting

5.1.1 Types of Parameters

5.1 Parameters

g All parameters that are necessary to operate the MC20 are briefly explained below.

51.1 Typesof Parameters ..........ooiiiimmiii ittt eiianns 5-2
51.2 Rewritten Parameters . ...t it 5-4
51.3 ListofParameters.......................... et 5-6

5.1.1 Types of Parameters

1} Summary
A particularconstantthatis necessary to operate the MC20 Module is called a parameter.
Set the parameters of the MC20 Module to optimum values according to the machine or
servo drive operated with the MC20 Module.
Use MEMOSOFT to set or edit parameters.

2) Refer to page 5-6 or Appendix B for a list of all parameters. Parameters are classified
into the following two types.

Parameter Parameter No. Difference
1} Common parameters | POD00 to PO017 | A common parameter is set for controlled
axes.
2) Axis parameters PA101 to PAG03 | A particular parameter is set for an individual
" | controlled axis.

The letter “A” of an axis parameter should be replaced with an axis number 1, 2, 3, or 4.
For example, P4101 means a parameter set for the fourth axis.
Axis parameters are classified by purpose into the following types.

s Parameter for positioning

= Parameter for speed and acceleration/deceleration

» Parameter for home return

« Parameter for absolute position detecting

» Parameter for machine system and peripheral equipment

e Parameter for external 1/0

MEMOSOFT

The MEMOSOFT is software used to program Yaskawa Programmable Controllers. The
MEMOSOFT makes it possible to write and edit ladder programs and motion programs and
set and monitor a variety of data.
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5.1 Parameters

m

3) Each parameter is classified by either one of the following letter.

Letter

Meaning

Parameters that are necessary for the MC20 Module in standard operation.

Parameters that are necessary for the MC 20 Module in particular operation.

Parameters that usually need not be changed.

O|OQjo| >

Parameters that must not be changed.

4) Parameters can be written or edited in the following methods.

Tools Methods Remarks
Programming | 1) Select the Mode from the Main Menu and then ¢ MC20 Module
Device select Offline, must be in edit

a) Select the Motion from the Main Menu and then mode.
select Parameter to write or edit parameters. ® All parameters will
b) Selectthe Tools from the Main Menu and then se- be on hold if th.e
. MC20 Module is
lect loader and transfer sets of parameters to the tumned OFF.
MC20 Module. {See note 1.) )
2) Select the Mcde from the Main Menu and then
select the Online.
a) Select the Motion from the Main Menu and then
select Parameter to write or edit parameters.

CPU Module | 3) Change parameters with PARAMETER . | ® The previous data
SETTING (PRM), which is 2 motion command of the parameter
for ladder logic programs. (See note 2.) will be on hold i

the MC20 Module
is tumed OFF.

Note (1) Towrite a new set of parameters, before selecting Mode from the Main Menu, sefect
Toots from the Main Menu, Files, and then New Programs to make a new parameter

file.

(2) All parameters cannot be edited with the CPU Module. Referto 5.1.3 List of Parame-
ters for details.

m Programming Device

Programming Devices are personal computers loaded with Yaskawa programming soft-
ware called MEMOSOFT. DOS/V personal computers can be used as Programming De-

vices.

Motion commands for ladder logic programs

The motion commands used in the fadder logic programs of the CPU Module are called mo-
\ tion commands for ladder logic programs. Motion commands for ladder logic programs are
a set of commands used to control the MC20 Module with the CPU Module.
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5.1.2 Rewritter: Parameters

5) Validation of Parameters

a) All parameters rewritten with a Programming Device or the Teach Pendant will not be
valid. Refer to the following. : '

(1) KMACHINERESET (HST) is executed in a ladder program, the final set values of
the parameters remarked “reset” will be valid.

(2) The final set values of the rewritten parameters will be valid if MODULE RESET
(MRS) or the MC20 Module is turned OFF and ON.

b) if a parameter is rewritten with PARAMETER SETTING (PRM), which is a motion
command for ladder logic program, execute MACHINE RESET (RST) to valid the pa-
rameter.

c) Referto 5.1.2 Rewritlen Parameters for details.

Note (1) Some parameters are related to one another. For example, if PAS08 for a positive
stored stroke limit and PAS08 for a negative stored stroke limit are set, PA510-b0 must
be setto 1 so that the stored stroke limits can be used. Referto 5.1.3 List of Parameters
for details.

(2) Whenever a set of parameters is ioaded or the value of a parameter is changed, sum
check data will be stored automatically.
When the MC20 Module is turned ON, the MC20 Module will use its sum check func-
tion and execute sum checking for the parameters of the MC20 Module. An alarm for
alarmcode 079 (parameter destruction) will be ON if the sum check data does not coin-
cide with the data of the parameters.

5.1.2 Rewritten Parameters

1) Al parameters rewritten with the Programming Device or Teach Pendant will not be valid
unless they are handied properly.

m Sum check function

The sum check function is used to check the data of the parameters of the MC20 Module
automatically. With this function, the MC20 Module stores the total data value of the param-
eters and when the MC20 Module is turned ON again, the MC20 Module will calculate the
total data value of the parameters and compare it with the stored total data value. This func-
tion makes it possible for the MC20 Module to easily check if the data values ofthe parame-
ters are correct. :
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2) The following illustrates how parameters are rewritten with the Programming Device, the
Teach Pendant, or PARAMETER SETTING (PRM).

Programming Device Teach

PRM
executed
Parameter Paramster
rewriting rewritten
ing Conversion
Stored Execution Execution
parameter parameter data
data data i

poeposnsuncsenny
Lassanannar
WERAESASISAdA

Execute MRS 1 Execute
of tumn the RST
MC20 Module

OFF and ON.

+ PRM: PARAMETER SETTING
* MRS: MODULE RESET

» RST: MACHINE RESET

3) The Programming Device and Teach Pendant rewrites both the stored and execution pa-
rameter data.
Then, if MODULE RESET (MRS} is executed orthe MC20 Module is turned OFF and ON,
the contents of the stored parameter data are copied as the execution parameter data.
The execution data is created according to the contents of the execution parameter data,
when the rewritten parameters become valid. {f MACHINE RESET (RST) is executed af-
ter the parameters are rewritten, the rewritten parameters will be also valid.

4) If PARAMETER SETTING (PRM) is executed, only the execution parameter data wili be
rewritten.
Then, if MACHINE RESET (RST) is executed, the execution data wilt be created accord-
ing to the contents of the execution parameter data, when the rewritten parameters will
be valid.

FF?SRTI;METER SETTING (PRM), MODULE RESET (MRS), and MACHINE RESET

These commands are motion commands for ladder logic programs, which are used to con-

trol the MC20 Module with the CPU Module. For details, refer to 2.3 and 2.4 of the Motion
Modute MC20 Software User's Manual.
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5.1.3 List of Parameters

Note It MODULE RESET (MRS} is executed or the MC20 Module is turned OFF and ON after PA-
RAMETER SETTING (PRM)is executed, the rewritten parameters will be invalid and the pre-

vious parameters will be valid.

5.1.3 List of Parameters

1) MC20 Module Common Parameters

No. Name Setting Range Units Re- Read/Write Effec- | Default | Type
lated (See note 1) tive Value
Pa- Tim-
rame- | Lad- | Teach | ing
ters der | Pen- | {See
dant | note
2)
PO0OO |Not used
POO01 | Axis-1 name specifi- | Axis X: b0 =1 Set axis X, x X Power- | X C
cation AxisY: bl1=1 Y,ZS, A, {No) up
ie. ot Axis Z: b2 =1 B,C,orD "
P0002 2;;;_:) f name specifi Axis S b3 = 1 in the Pro- X x l-F:owrer Y C
. . p
— | Axis A: b4 = gramming
PO003 | Axis-3 name specifi- | Axis B: b5 = Device set. b X Power- | Z C
cation Axis C: b6 =1 Set " if the up
PO004 | Axis-4 name specifi- | Axis D: b7 =1 axis is not x x Power- | S [
cation used. up
PO005 | Decimal point posi- |1t03 x x Reset |3 B
tion .
P0006 | Max. interpolation 1 to 240,000 mm/min 10O Reset | 24,000 |A
feed speed setting (deg/min} {Yes)
POQO7 | Time constant of lin- | 1 to 10,000 ms O . Reset | 100 A
ear A/D for inter-
polation {1) (See
note 3)
PO008 | Time constant of lin- | 1 to 10,000 ms C O Reset | 100 B
ear A/D for inter- ‘
polation (2} {See
note 3)
POO0S | Linear A/D constant | 0 to 240,000 mm/min O O Reset 24,000 |B
switch speed for in- (deg/min)
terpolation
PO010 | Deceleration 1 to 10,000 ms O O Reset | 100 B
constant of the
asymmetric A/D for
interpolation
PO011 | Time constant of the | 2to 1,000 ms O @] Reset | 100 B
exponential A/D for :
interpolation
P0012 | Bias speed of the 0 to 240,000 mm/min @] O Reset |0 B
exponential A/D for : {deg/min) *
interpolation
P0013" | Time constant of 2 101,000 ms O @] Reset | 100 B
moving average A/D
for interpolation
POO14 | A/D setting for inter- | 0: None O O Reset |1 B
polation 1: Single-step linear A/D :
2: Double-step linear A/D
3: Asymmetric A/D
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No. Name Setting Range Units Re- Read/Write | Effec- | Default | Type
lated (See note 1) tive Value
Pa- Tim-
rame- [ Lad- | Teach | ing
ters | der | Pen- | (See
dant | note
2)
P0015 | Filter selectionfor | 0: None O @) Reset {0 B
interpolation 1: Exponential A/D :
2: Exponential A/D with bias
3: Moving average A/D
4: S-curve AD
P0O016 | Override enabled/ | Overrides using MC Control Coils: | 202 O @] Reset |0 B
disabled 16 steps
bn=0: Disabled [0~ Axis 1 For inde-
bn=1: Enabled |pq. Axis2 pendent
b2: Axis 3 axis and
b3: Axis 4 manual op-
eration
b8: Rapid traverse | For pro-
b9: Interpolation gram run
feed
(" [Ovenides using MC Link Regis-
ters: 0.1% increments
b11: Axis 1 For inde-
b12: Axis 2 pendent
Ver. < b13: Axis 3 axis and
BO b14: Axis 4 manual op-
eration
b15: Rapid traverse | For pro-
b16: Interpolation gram run
\ feed
P0017 | Function selec- b0: Manual operation X x Power- |0 B
tions 4 simultaneous outputs up
bn=0: Disabled b1: Axis alarm disable
bn=1: Enabled b2: Servo OFF disable
Note (1) “O(Yes)"inthe “Read/Write” columnindicates the parameter can be changed fromthe

ladder togic program (Ladder or Teach Pendant).

{2) Effective Timing:

ttem Meaning
Power-up The parameters rewritten with the Programming Device or Teach Pendant
are valid when the MC20 Module is tumed OFF and ON or MODULE
RESET (MRS) is executed.
Reset The parameters rewritten with the Programming Device or Teach Pendant

are valid in the following cases.
¢ When MACHINE RESET (RST) is executed.

* When MODULE RESET {MRS) is executed.
* When the MC20 is turned OFF and ON.

(3) “A/D” stands for acceleration/deceleration.
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5.1.3 List of Parameters cont.

2) Axis Parameter Groups

Table 5.1 Axis Parameters (Positioning)

A = Axis no. (1 to 4)

No. Name Setiting Range Units Re- Read/Write Effec- | Default | Type
lated tive Value
Pa- Lad- | Teach | Tim-
rame- der Pen-. . ing
ters dant :
PA101 | Position loop gain | 0to 200 s—1 O o Reset |30 A
(Kp) (Yes)
PA102 | Feed-forward gain | 0to 200 % O @] Reset |0 A
PA103 | Positioning comple- | 0 to 10,000 Command | 104 O O Reset |10 A
tion range resolution
PA104 | Positioning comple- | 0 to 100,000 ms {103 O 0 Reset {100,000 |A
tion check time ’
PA105 | Following error 010 200 _ % 101 O O Reset |200 A
margin .
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Table 5.2 Axis Parameters (Speed and Acceleration/Deceleration)

A =Axis no. (1to 4)

No. Name Setting Range Units Re- Read/Write Effec- | Default | Type
lated tive Value
Pa- Lad- { Teach | Tim.
rame- | der Pen- ing
ters dant
PA201 | Maximum feed 1 to 240,000 mm/min O O Reset 24,000 [A
speed (deg/min) (Yes)
PA202 | Rapid traverse 1 to 240,000 mm/min 201, @] O Reset |24,000 |A
speed (deg/min) 204,
205,
206
PA203 | Not used 0
PA204 | Linear A/D constant | 1 to 10,000 ms 201 O O Reset | 100 A
(1)
PA205 | Linear A/D constant | 1 to 10,000 ms 201, O O Reset | 100 B
2) 202,
204,
206
PA206 | Linear A/D constant J 0 to 240,000 mm/min 201, O O Reset {24,000 |B
switching speed (deg/min) 202,
204,
205
PA207 | Deceleration 1 to 10,000 ms 201, O o Reset | 100 B
constant for asym- 213to
metric A/D 216
PA208 | Not used 0
PA209 | Time constantfor |2to 1,000 ms 210, o O Reset | 100 B
exponential A/D 217
PA210 | Bias speed for ex- | 0 to 240,000 mm/min 209, @] O Reset |0 B
ponential A/D (deg/min) 217
PA211 | Time constant for 210 1,000 ms 217 O O Reset {100 B
moving average
AD
PA212 | Not used
PA213 | A/D type forposi- {0: None 204t0 |O O Reset (1 B
tioning {(MOV/ 1: Single-step linear AD 207 :
STEP) 2: Double—stgp linear A/D
PA214 |AD typeforJOG | Asymmetric AD O JO  [Reset [1 B
operation (JOG)
PA21§ | A/D type forinde- @) O Reset |1 B
pendent axis opera-
tion (MVA to MVD)
PA216 | A/D type for HOME | Always single-step linear A/D - - - - -
RETURN (ZRN)
PA217 | Filter selection 0: None 209, O O Reset |0 B
{common fiter for | 1: Exponential A/D 210,
PA213 to PA216) 2: Exponential A/D with bias 21
3. Moving average A/D
4: S-curve AD

Note “A/D" stands for acceleration/deceleration.
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5.1.3 List of Parameters cont.
Table 5.3 Axis Parameters (Home Return)
) A = Axis no. (110 4)
No. Name Setting Range Units Re- Read/Write Effec- | Default | Type
lated tive Value
Pa- Lad- | Teach | Tim-
- rame- | der Pen- ing
. ters dant
PA301 | Home retum mode | 0: DEC+C 30210 [x X Power- | 0 B
) 1: ZERO .. 308 (No) up
2: DEC+ZEROQ
3 C
PA302 | Home retum direc- | 0: Positive x x Power- {0 B
tion 1: Negative up
PA303 | Home position re- | 1 to 240,000 mm/min O C Reset |10,000 |B
tumning feed speed {deg/min) (Yes)
PA304 | Home position re- 1 to 240,000 mm/min O Reset {1,000 B
turning approach {deg/min)
speed .
PA305 | Home position re- 1 to 240,000 mm/min O Reset |500 B
tumning creep speed {deg/min)
PA306 | Home position re- ~ | 0 to 99,999,999 Command O @) Reset |0 B
tuming final travel- resolution
ling distance
PA307 | Home position out- | O to 32,767 Pulse O O Reset | 100 B
put width ]
PA308 | Home position 0,1 0: Positive X x Power- | O C
pulse polatity selec- transition up
tion 1: Negative
transition
PFA309 | Not used - -— - - - - - -
PA310 | Deceleration limit 0. Disabled X x Power- | O C
switch inversion 1: Enabled up
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‘Table 5.4 Axis Parameters (Absolute Detecting System)

A = Axis no. (1 to 4)

No. Name Setting Range Units Re- Read/Write Ettec- | Default | Type
lated tive Value
Pa- Lad- | Teach | Tim-
rame- der Pen- ing
ters dant
PA401 | Absoclute en- 0 to 1,000,000 Pulse 402 X X Power- | 40,960 | A .
coder allow- (No) up
able error
PA402 | Absolute de- & Meaning: 401, X X Power- [ O C
tecting system Encoder Detecting System | 403, up
selection 0: Incremental Incremental 404
2: Absolute Incremental

3: Absolute Absolute
® Sefting method:

Bit
b0 = Systern;
0: Incremental  1: Absociute
b1 = Encoder:
0: Incremental  1: Absoclute
PA403 | Reference off- | 0 to +99,999,999 Command {404, x X Power- | 0 B
set 1 at home resolution 402 up
position setting
(Home position
shift distance) ]
PA404 | Reference off- |0 to 499,999,999 Command | 403, X x Power- | 0 B
set 2 at home resolution 402 up
position setting
{home position
shift adjust-
ment)
PA405 | Servopack type | 1: Z-IItype (SGDM-0O0 or X X Power- | O C
SGDH-O0O) up

2 : Other types
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5.1.3 List of Parameters cont.
Table 5.5 Axis Parameters (Machine Systern and Peripheral Equipment)
A = Axis no. (1to 4)
No. Name Setting Range Units Related Read/Write Effec- | Default | Type
Parame- || 55 | Teach | tive Value
ters der | Pen- | TiM-
, dant | M9
PA501 | Number of encoder | 1to 32,768 Pulse 502 4 x Power- {2,048 C
pulses (No) up
PA502 | Encoder pulse sig- | 1: AB phase x 1 501 b X Power- | 4 B
nal selection 2: ABphasex?2 up
4: ABphasex4
PA5S03 | One machine rota- | 1 to 1,500,000 Com- X X Power- | 10,000 |A
tion/command reso- mand res- up
lution olution
PAS04 | Gear ratio {motor 1 to 10,000,000 Revolu- x x Power- |1 A
. Jrev) tion up
PAS05 | Gear ratio (load rev.) | 1 to 10,000,000 Revolu- X X Power- | 1 A
tion up
PA506 | Mode setting: X x Power-
bO: Motor revolution { 0: Forward, 1: Reverse - up 0 B
direction
b1: Finite/Infinite | O: Finite length, 1: infinite length | 510-b0 0 B
length .
b2: Linear/Rotary | O: Linear axis, 1: Rotary axis - 0 C
axis .
PA507 | Backlash com- 0 to 32,767 Pulse 510-b1 Q C Reset |0 B
pensation {Yes)
PAS08 | Stored stroke limit ~99,999,999 to Com- 510-b0 O O Reset |+9999999% (B
(+) +99,999, 999 mand res- ’
olution
PAS09 | Stored stroke limit ~99,999,999 to Com- 510-b0 | O @) Reset |-sa990.005 | B
~) - | +99,999,999 mand res- .
olution
PAS10 lfunction selec- X x Power-
tions 2: 0: Disabled up 0 B
b0: Stored stroke 1: Enabled 508, 509
limit usage 0: Disabled 0 B
b1: Backiash offset | 1: Enabled 507
usage
PAS11 | Servomotor rated 100 to 4,500 t/min X X Reset | 3,000 B
revolution
PA512 | Speed command 1t0 10 v X X Reset |6 8
D/A output
PA513 | Servomotor maxi- 0 to 10,000 r/min x X Reset |4,000 B
mum revolution
PAS14 [ Constant of auto- 1,000 to 9,999 ms 1,000 D
matic 0 tune
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Table 5.6 Axis Parameters {Servo External VO)

A = Axis no. (1to 4)

No. Name Setting Range Units Related Read/Write Effec- | Default | Type
Parame- [ 4. | Teach | live Value
ters der | Pen- | TiM-
dant Ing
PABO1 Ifunction selec- X X Power-
tions 3: 0: Disabled (No) up 1 B
b0: Overtravel input { 1: Enabled _
signal (OT) 0: Disabled 602, 603 0 B
b1: Brake control 1. Enabled
output signal
(BRK)
PAG0O2 | Brake time (Tb) 8to 1,000 - | ms 601-b2 |O @] Reset 8 B
{= servo OFF) 603 (Yes)
PAG03 | Brake ON motor 1 to 10,000 r/min 601-b2 O O Reset (1 B
speed 602
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5.2.1 Axis Numbers and Axis Designation Characters

5.2 Common Parameter Setting

The setting methods of common parameters for axis control are explained below. Be
sure to be familiar with these methods before operating the MC20 Module,

5.2.1 Axis Numbers and Axis Designation Characters ...................... 5-14
5.2.2 Parameter for Designating Decimal Point Position .................... 5-15
5.2.3 Parameters for Designating Acceleration

and Deceleration Settings for Interpolation .......................... 5-16
5.24 Parameter for Override Enabled/Disabled ........................... 5-22
5.2.5 Enabling/Disabling Simultaneous Outputs during Manual Operation .... 5-24

‘526 AxisAlarmDisable ......... .. e 525

527 ServoOFF Disable ... e s i 5-27

'5.2.1 Axis Numbers and Axis Designation' Characters

1) As shown in the following table, common parameters PO001 to PO004 can be used to
specify anaxis name. X, Y, Z, S, A, B, C, D, or—can be specified as an axis name for each
of these common parameters provided that the axis names of these common parameters
are different from one another.

Table 5.7 Axis Numbers and Axis Designation Characters

Axis Number Alphanumeric Axes Designation characters
P0O001 . tAnyof XY, Z2,8,A,B,C, D, or-.
P0O002 Anyot X, Y,2,S,A,B,C, D, or—
P0003 Anyof X, Y, Z,8,A,B,C,D,or—.
P0004 Anyot X, Y, Z, 8, A, B, C, D, or—

Classification e X Y. Z and S:
Basic axes that can be controlied from the motion program.

¢ A B,C, and D:
Independent axes (See note)
Note Independent axes can be designated from the ladder logic program only.

Note (1) The same axis designation character cannot be set for more than one parameter.
(2) Set “—" (minus sign) for the axis number of any unused axes.
2) Basic and Independent Axes

a) Any orall of an MC20 Module's four axes can be designated as basic axes. The basic
axes are called axis X, axis Y, axis Z, and axis S, and can be operated from the motion
program.
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b) Any or all of an MC20 Module’s four axes can be designated as independent axes.
The independent axes are called axis A, axis B, axis C, and axis D, and can be oper-
ated from the CPU Module. They cannot be operated from the motion program.

¢} Independent axis settings can only be made by means of parameter settings (P0001
to PO004). it is not possible to change from independent axes to basic axes, or vice
versa, from the CPU Moduie during operation.

5.2.2 Parameter for Designating Decimal Point Position

1) The number of digits to the right of the decimal point for coordinate words is set by param-
eter PC005, as shown in the following table.

Table 5.8 Parameter Designating Decimal Point Position

Parameter Set- Meaning Programming Resolution
ting for Linear and Rotary
Axes
POO0O5 =1 The first digit to the right of the decimal 0.1 mm, °
point for coordinate words is set.
POO0S =2 The second digit to the right of the decimal | 0.01 mm, ©
point for coordinate words is set.
PO00O5 =3 The third digit to the right of the decimal 0.001 mm, °
point for coordinate words is set.

In this manual the programming resolution is also called command resolution.

2) Coordinate words are sets of the following coordinate characters succeeded by numeric
values,

Coordinate characters: X, Y, Z, S, I, J,K, L, R, U, V, W, T, XF, YF, ZF, and SF.

Note (1) Decimal point positions can be designated so that the movable resolution of the ma-
chine system controlled by the MC20 Module will be the ones shown in the following
table.

Movable Resolution of Linear and Rotary
Axes

0.1 mm, °
0.0' mm, °
0.001 mm, °

(2) Inprinciple, the resolution used as the programming resolution of a linear or rotary axis
must be the same as the resolution used as the movable resolution of the linear or
rotary axis. Use parameters PA501 to PA505 for movable resoiution settings.
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5.2.3 Parameters for Designating Acceleration and Deceleration Settings for Interpolation

Referto 5.3.5 Parameters for Machine Systern and Peripheral Devices for the mean-
ings and setting methods of these parameters.

Settings for Interpolation

5.2.3 Parameters for Designating Acceleration and Deceleration

1) The MC20 Moduie allows the following automatic acceleration and deceleration settings
for interpolations.

Acceleration/Deceleration setting for interpolation (P0014)
0: None 1: Single-step lin- | 2: Double-step lin- | 3: Asymmetric lin-
ear type ear type ear type
Filter 0: None - 1) Single-step linear | 2) Double-step ac- |[3) Asymmetric lin-
Selec- acceleration/de- celeration/decel- ear acceleration/
tion for celeration eration deceleration
Inter-
| poiation o Constant accelera- | ® Constant accelera- | ® Constant accelera-
(P0015) tion/deceleration tion/deceleration tion/deceleration
1: Exponent 4) Exponentialac- |— — --
celeration/decel-
eration
& Constant accelera- |
tion/deceleration
time -
2: Exponent with | 5) Exponential ac- |-~ - -
bias celeratior/decel-
eration with bias
& Constant accelera-
tion/deceleration
time )
3: Moving 6) Single-step linear | 7) S-curve accel- - 8) Asymmetric S-
average acceleration/de- eration/decelera- curve accelera-
celeration tion tion/deceleration
o Constant accelera- | ¢ Constant accelera- ¢ Constant accelera-
tion/deceleration tion/deceleration tion/deceleration
time
4: S-curve 9) S-curve accel- — — —
eration/decelera-
tion
® Constant accelera-
tion/deceleration
time
S g
Nine types of automatic acceleration/deceleration ¢an be set.
Note (1) Constant acceleration/deceleration means the acceleration/deceleration time changes if the F command speed

changes. Constant acceleration/deceleration time means the acceleration/deceleration time does notchange if the
F command speed changes. .

(2) Any combination other than the above nine types is not possible.
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2) To setany of the above automatic acceleration/deceleration types, the following parame-

ters must be set.

Parameter Name Setting Range Units
Number
PO006 Max. interpolation feed speed setting 1 to 240,000 mm/min (deg/min}
PO007 Time constant of linear acceleration/decelera- | 1 to 10,000 ms
tion for interpolation (1)
Po008 Time constant of linear acceleration/decelera- | 1 to 10,000 ms
tion for interpolation {2)
PO009 Linear acceleration/deceleration constant 0 to 240,000 mm/min {deg/min)
switch speed for interpolation
PGO10 Deceleration constant of the agymmetric ac- 1to 10,000 ms
celeration/deceleration for interpolation
POO Bias speed of the exponential acceleration/de- | 2 to 1,000 ms
celeration for interpolation
P0012 Bias speed of the exponential acceleration/de- | 0 to 240,000 mm/min {deg/min)
celeration for interpolation
PO013 Time constant of moving average accelera- 210 1,000 ms
tion/deceleration for interpolation
P0oO14 Acceleration/deceleration for interpolation 0: None
(MVS, MCW, etc.) 1: Single-step linear acceleration/deceleration
2: Double-step linear acceleration/deceleration
3: Asymmetric linear acceleration/deceleration
PO015 Filter selection for interpolation (MVS, MCW, |0: None
etc.) 1: Exponential acceleration/deceleration
2: Exponential acceleration/deceleration with bias
3: Moving average acceleration/deceleration
4: S-curve acceleration/deceleration

3) Determine the type of automatic acceleration/deceleration to be used for interpolation.
Then, set the value corresponding to the type with parameters P0014 and P0O0O15.
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5.2.3 Paramneters for Designating Acceleration and Deceleration Settings for Interpolation cont.

4) Next, set parameters necessary for the type. Refer-to the following for all types of auto-
matic acceleration/deceleration and the parameters required for setting them.

Table 5.9 Automatic Acceleration/Deceleration Parameters for Interpolation

Parameter Name Meaning ) " { Default Value
Number : N .
POO14 =1 1) Single-step linear acceleration/deceleration with constant ac- | 1
POO15 =0 * celeration/deceleration 0
POODE Max. interpola- | oo A 24,000
tion feed speed o - -
) setting ©
PO007 Time constant of o] S 100
linear accelera- 5 G
tion/deceleration 5
for interpolation 5 Time
(1) :
PO0O7 : PO0O7

Command value: interpolation feed speed (= F command)

P00O14 =2 2) Double-step linear acceleration/deceleration with constant 1
PO015 =0 acceleration/deceleration 0

P0O006 Max, intetpola- P00o08 P000S . |24,000

tion feed speed . A :
setting .
P0O007 Time constant of Speeq -
. | linear accelera- _ d
tion/deceleration
for interpolation
(m :
P0OO08 © | Time constant of
linear accelera- Time
tion/deceleration
for interpolation F0007 PO0O7
2
P0O0O09 Linear accelera- | Command value: Interpolation feed speed (= F command) 24,000
- | tion/deceleration
constant switch
speed for inter-
polation

100

4

Command
PQ008
PO00G

100

\J

POO14 =3 3) Asymmetric linear acceleration/deceleration with constant 1
PDO15 =0 acceleration/deceleration 0

PO006 Max. interpola- 24,000
tion feed speed Speed
setting .

PO0O7 Time constant of
linear accelera-
tion/deceleration
for interpolation S
(1) Time

POO10 Deceleration o007 o 0020 100
g:;s:amn;tgfctg Command value: Interpolation feed speed (= F command)
celeration/decel-
eration for inter-
polation

100

PODOG

Command
value
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Parameter Name Meaning Default Value
Number

P0014 =0 4) Exponential acceleration/deceleration with constant 1
POO1S =1 acceleration/deceleration 0
PO0O11 Time constant of 100

the exponentiai Speed

acceleration/de- z

celeration for in- Eq

terpolation 53

N,
Time
PO011 - Y0011
Command value: Interpolation feed speed (= F command)

PO00OS Max. interpola- | « Set the upper-limit speed of interpolation 24,000

tion feed speed

setting
P0O14 =0 5) Exponential acceleration/deceleration with bias with constant | 1
P0OO15 =2 acceleration/deceleration time 0
POO11 Time constant of Sosed | > 100

the exponential P /

acceleration/de-

celeration for in- -

terpolation g

2

P0012 Bias speed of 53 0

the exponential - )

acceleration/de- g

celeration for in-

terpolation >

Time
POOLL PoO11
Command value: interpolation feed speed (= F command)

P0006 Max. interpola- | « Set the upper-limit speed of interpolation 24,000

tion feed speed

selting

—5-19—




Parameter Setting

P =

5.2.3 Parameters for Designating Acceleration and Deceleration Settings for Interpolation cont.

Parameter
Number

Name

Meaning

Default Value

POC14
POO1S
P0013

PO006

=0
=3
Time constant of
moving average
acceleration/de-

celeration for in-
terpolation

Max. interpola-
tion feed speed
setting

6) Single-step linear acceleration/deceleration with constant

acceleration/deceleration time
I,

Speed

valug

Y

PO013

P0O013

Time

Command value: Interpolation feed speed (= F command)

« Set the upper-limit speed of interpolation

100

24,000

POQ14
PCO15
PGOOG

PO0O7

P0013

=1
=3

Max. interpola-
tion feed speed
setting

Time constant of
linear accelera-
tion/deceleration
for interpolation
(m

Time constant of
moving average
acceleration/de-
celeration for in-
terpolation

7) S-curve acceleration/deceleration with constant

acceleration/deceleration

A
Speed

Command
P0O0O06

vilug

—

PO0OT
- ' PO013

Po007

Time

—~

PO013

Command value: Interpolation feed speed (= F command)

100

100

100
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Parameter
Number

Name Meaning Default Value

Pog14
PCO15
P000S

P0O007

P0OO10

P0O13

=3 8) Asymmetric S-curve acceleration/deceleration with constant | 1
=3 acceleration/deceleration 0

Max. interpola- ' 4 24,000
tion feed speed Speed
setting

Time constant of
linear accelera-
tion/deceleration
for interpolation
M

Deceleration / \ 100

100

Command
value

constant of the
asymmetric ac-
celeration/decel-
eration for inter-
polation

Time constant of | Command value: Interpolation feed speed (= F command) 100
moving average
acceleration/de-
celeration for in-
terpolation

Time

PO007 1010
POCLS PO013

P0O014
PO0O15
PQO13

PO0O06

=0 9) S-curve acceleration/deceleration with constant 1
=4 acceleration/deceleration time 0

Time constant of A - 100
moving average Speed
acceleration/de-
celeration for in-
terpolation

Command

value

P0013 Poo13

Command value: Interpolation feed speed (= F command)

Max. intetpola- | « Set the upper-limit speed of interpolation 24,000
tion feed speed
setting _

If LINEAR INTERPOLATION (MVS) is executed at constant speed continuously in different
directions, smooth interpolation is possible provided that automatic acceleration/decelera-
tion with constant acceleration/deceleration time is selected.

if IN-POSITION CHECK (PFN) is executed for the blocks of the linear interpolation, smooth
interpolation is not possible because after the MC20 Module checks an interpolation travel-
ling operation, the next interpolation travelling operation will be executed.

LINEAR
INTERPOLATION
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5.2.4 Parameter for Override Enabled/Disabled

5.2.4 Parameter for Override Enabled/Disabled

1) The feed averrides can be set either in 16 steps between 0% and 100% or in 0.1% incre-
ments between 0.0% and 3276.7%.

Use common parameter P0016 to enable or disable the feed overrides.
a) Ovemide: Enabled for MC control coil (16 steps)
b) Override: Enabled for MC link register {0.1% increments)

c) Override: Disabled

Ver.
BO

Table 5.10 Parameter for Override Enabled/Disabled

Parameter Use Coil/Register
Number  ™git Number .

PO0O16 bo Axis 1 Independent | 16 steps from | MC control
bh = 0: Enable b1 Axis 2 axis or manu- | 0% to 100% coil
bn = 1: Disable [ o Axis 3 al
(bn:isthe bit | p3- Axis 4
number) b8 Rapid feed

b@ Interpolation feed 16 steps from

.{ 0% to 200%
b11 Axis 1 Independent | 0% to MC iink regis-
bi2 Axis 2 axis or manu- | 3276.7% in ter
- al 0.1% incre-

b13 Axis 3 ments

b4 Axis 4

bis Rapid feed

b1é Interpolation feed

Al overrides are disabled for the default settings.

If an override is enabled for both an MC control coil and an MC link register, the MC link regis-
terwill be used. lf both overrides are disabled, no override willbe used and execution wiltbe at
100% of the speed of the set value or the command value.

Refer to the following to set parameter P0OO16.

 e—

(1) Activate MEMOSOFT.
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L .

(2) Move the cursor to “P0016” on the parameter setting screen and press the Enter
Key. Then, the following sub-window wil! appear.

Ver.

Bit position: Name

\ b16: Interpolation feed (MC link register}

b0: Axis 1 (MC control coil}
b1: Axis 2 {(MC control coil)
b2: Axis 3 (MC control coil)
b3: Axis 4 {(MC control coil)
b8: Rapid traverse (MC control coil)
b9: Interpolation feed (MC control coi)
s b11: Axis 1 (MC link register)
b12: Axis 2 (MC link register)
b13: Axis 3 (MC link register)
b14: Axis 4 (MC link register)
b15: Rapid traverse (MC link register)

ON/OFF  Remarks

0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:
0: Disabled 1:

Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled

(3) Move the cursor to the bit to be changed and input “1” or “0.”

' 2) The percentage of override can be changed with an MC control coil or an MC link
register. The set value or command value will be executed at the speed rate of 100 if

parameter PO016 is setto 0 (i.e., disabled).

Coil/Register Use Reference )
MC control | 0% to independent | Axis 1 QNO0145 to QN0O148 "N” is the
coils 100%, axis or (0V10 to OV13} MC20 Mod-
16 steps manual Axis 2 QONO149 to QNO152 ule number
{OV20 to OV23) (N=1or2)
Axis 3 QN0153 to QNO156
(OV30 to OV33)
Axis 4 QNO0157 to QNO160
(0V40 to 0V43)
For rapid traverse QN0137 to QNO140
(ROVO to ROV3)
0ato For interpolation feed QNO141 to QNO144
200%, (FOVO to FOV3)
16 steps
(" [MCiink reg- |0%to Independent | Axis 1 409911, 409384 First refer-
isters 3276.7%In | axis or : ence is for
0.1% incre- | manual Axis 2 409912, 409985 MC20 Mod-
< ments Axis 3 409913, 409986 ule 1; se-
Axis 4 cond, for
_ is 409914, 409987 MC Module
| For rapid traverse 409909, 409982 2 (default al-
L For interpolation feed 409910, 409983 locations)

m Override

Use this function to change the set value by the selected percentage.
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e
5.2.5 Enabling/Disabling Simultaneous Outputs during Manual Operation

Referto 4.1.1 Functions of MC Control Coilsand 1.5.6 Link Input Variables (#1000 Jof
the Software User’s Manual for details.

IMPORTANT Overrides cannot be set using version 1.40 of the MEMOSOFT Set the overrides using
the PRM instruction in the ladder program.

5.2.5 Enabling/Disabling Simultaneous Outputs during Manual
Operation’

1)} The start of analog voltage outputs to the Servopacks can be synchronized when opera-
tion is specified for individual axes in the ladder program of the CPU Module in the same
scan. Synchronization can also be enable and disabled. This parameter is valid for the

Ver. following ladder motion instructions: MVA to MVD, JOG, STP, and ZRN.
BO:

Parameter PO017 b0 is used to enable or disable synchronization of the start of analog
voltage outputs.

Table 5.11 Parameter to Enable/Disable Simultaneous Outputs during Manual Operation

Parameter Bit Number Meaning
Number
POO17 b0=0 Simultaneous outputs disabled for manual operation.
| The start of outputs during manual operation will not be

synchronized.

bo=1 _| Simultaneous outputs enabled for manual operation.

) The start of outputs during manual operation will be

synchronized.

a) Non-synchronized Qutputs (b0 = 0)

Ifinput 1 to JOG ladder motion instructions for axis 1 and axis 2 are both tumed ONin
the same scan, the start of the analog voltage output to the Servopack for axis 2 may
be delayed from the start of the output for axis 1 by up to 8 ms maximum.
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5.2.6 Axis Alarm Disable

Ver.

BOS

5.2 Common Parawmeter Setting
O

b} Synchronized Outputs (b0 =1)

Ifinput 1 to JOG ladder motion instructions for axis 1 and axis 2 are both turned ON in
the same scan, the start of the analog voltage outputs to the Servopacks will be syn-
chronized. The start, however, may be up to 8 ms later than it would be if bO were 0.

Axis 1 JOG
input 1 :

Axis 2 JOG
input 1

b0=0

Axis 1 Moving
(MC control relay P10033)

Axis 2 Moving
(MC control relay P10034)

b0 =1

Axis 1 Moving
{MC control relay P10033)

Axis 2 Moving
{MC control relay P10034)

[ P R N S

1) Axis operation can be disabled when an A or B rank alarm occurs for another axis. This
parameter is valid for the following ladder motion instructions: SVN, MVA to MVD, JOG,
STP, and ZRN.

Parameter P0O017 b1 is used to disable or enable axis operations when an A or B rank
alarm occurs for another axis.

Table 5.12 Parameter to Set Axis Alarm Disable

Parameter Bit Number Meaning
Number
POO17 b1=0 Axis alarm disable effective.
Axis operations will be disabled when A or B rank alarms
oceur for another axis.
b1=1 Axis alarm disabie not effective.

Axis operations will not be disabled when A or B rank alarms
occur for another axis.

a) Axis Alarm Disable Effective (b1 =0)

Servo ON status and axis operations for SVN, MVA to MVD, JOG, STP, and ZRN will
be disabled when an A or B rank alarm has occurred for another axis.
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A
5.2.6 Axis Alarm Disable cont.
b} Axis Alarm Disable Not Effective (b1 = 1)

Servo ON status and axis operations for SVN, MVA to MVD, JOG, STP, and ZRN will

not be disabled even when an A or B rank alarm has occurred for ancther axis.

The MC control coil (QN0097 to QNO100) for the axis being operated must be turned

ON to actually enable operation. The parameter setting alone will not enable opera-

tion. Servo ON status and axis operation will not be enabled in the following cases.

» When A or B rank common alarms occur

+« When an axis alarm occurs for the axis being operated

¢ During program operation

« When the following alarms occur {These alarms cannot be reset.)

Alarm Code Alarm Contents

A10 A-axis PG disconnection

Al4 A-axis encoder alarm

A15 - | A-axdis communications error

A18 A-axis encoder battery alarm

(A: Axis numbers 1 to 4)
When overtravel input signals are set with the parameter PA601-b0, the following fimita-
tion becomes effective.

(1) Axis alarm disable is not effective when an overtravel signal is input at either cne
of the axis. AO2 (forward overtravel) and AO3 {reverse overtravel) occur at the
axis where overtravel signals are input and axis operation does not start.

(2) Axis alarm disable is effective when overtravel signal is input during axis opera-
tion. AO2 (forward overtravel) and A03 (reverse overtravel) occur at the axis
where overtravel signals are input but other axes continues axis operation.

2) When the axis alarm disable is not effective, Servo ON status and axis operation will be
possible during axis alarms if the MC control coil given in the following table for the axis
being operated is turned ON.

Ver,
BOg MC Control Coil Axis

QNOD097 Axis 1

QNO0098 Axis 2

QNO0099 Axis 3

QNO100 Axis 4

(N: Module number 1 or 2)

The operation with an alarm occurs during operation will be as follows if the parameter is set
to use the axis alarm disable.

« MC Control Coil ON for Axis Being Operated
If an alarm occurs for ancther axis that is being operated, a deceleration stop or Servo
OFF will not be executed for the axis.

+ MC Control Coil OFF for Axis Being Operated

If an alarm occurs for another axis that is being operated, a deceleration stop or Servo
OFF will be executed for the axis.
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BO

5.2 Common Parameter Setting

Tum OFF the MC control coils for any axes that are affected by other axes (such as when an
XY table is being controlled) and turn ON the MC control coils for any axes that are not af-
fected by other axes. Be sure to confirm operation for any axes for which the MC control coil is
turned ON.

3) Axis operations will be possible for when C rank common alarms occur regardless of the
setting of this parameter.

5.2.7 Servo OFF Disable

Ver.

BOS

Note

1) Acheckcan be made during programmed operation to see if the Servois ON for all axes
set as basic axes (X, Y, Z, and S). This check can be enabled or disabled.

Parameter P0017 b2 is used to enable and disable the Servo ON check.

Table 5.13 Parameter to Set Servo OFF Disable

Parameter Bit Number Mezning
Number
POO17 b2 =0 Servo OFF disable effective. .

A check will be made during programmed operation to see if
the Servo is ON for all basic axes.

b2 =1 Serve OFF disable not effective.
A check will not be made during programmed operation to
see if the Servo is ON for all basic axes.

a} Servo OFF Disable Effective (b2 = 0)

Allbasic axes will be checked when programmed cperation is started and during pro-
grammed operation to see if the Servo is ON forthem. lf there is one or more axes with
the Servo OFF, a Servo Power OFF Alarm (A09) will be generated and programmed
operation will stop.

b) Servo OFF Disable Not Effective (b2 = 1)

The basic axes will not be checked when programmed operation is started and during

programmed operation to see if the Servo is ON for them. If there is a block with a
movement command for an axis for which the Servo is OFF, a Servo Power OFF

Alarm (AQ9) will be generated before execution of that block and programmed opera-
tion will stop.

Program execution will progress as shown below if the Servo is OFF for the X axis.

TIMP1.0; Executed.

MOV Y100. ; Executed.

MVS X100. Y100. ; Not executed. (Servo Power OFF Alarm {A09))
MOV Y100.; Not executed.

I the Servo OFF disable function is used and an axis for which the Servo is OFF is externally

moved during MVL. execution, and then the Servo is turned ON for the axis and itis movedto a
target position, the position may be offset by the amount the axis was externally moved.
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5.3.1 Parameters for Positioning

5.3 ' Axis Parameter Setting

The setting methods of individual axis parameters are explained below. There are basic
and high-degree individual axis parameters. .

Parameters for Positioning ... i

531 5-28
5.3.2 Parameters for Speed and Acceleration/Deceleration ................. 5-31
5.3.3 ParametersforHomeReturn ....................... e 5-37
5.3.4 Parameters for Absolute Position Detection . ......................... 5-49)
5.3.5 Parameters for Machine System and Peripheral Equipment ............ 5-43
5.3.6 - 5-49

Parameters for Servo External /0 . ... ... e

5.3.1 Parameters for Positioning

Use parameters PA101 to PA105 for positioning. Refer to the following table for details.
“A” in the parameter number stands for the axis number (1 through 4).

Table 5.14 Parameters for Positioning

Parameter
Number

Name

Meaning

Default Value

PA101

Position loop
gain (Kp)

® Used to set servo system position loop gains.
¢ Setting range: 1 to 200 {s™) '

# The position loop gain is an important constant to determine
the response of each servo system. Refer to the following.

20to 100 (s~

_ I——~—Good response (Hunting, however, may
result)

Normal response

Determine the most suitable value according to the type and
inertia of the machine, and the type of servomotor that you use.

30

PA10Z2

Feed-forward
gain (FFG)

& Feed-forward control can shorten the time required for position-
ing.

» Setting range: 0 to 200 (%)

® The larger the set value, the smaller the difference between the
command position and actual position.

Note If the set value is too large, the machine may vibrate.

Differential

calcus [ F F &

+ + 4t
Kp

Feedback pulse




5.3 Axis Parameter Setting

Parameter Name Meaning Default Value
Number
PA103 Positioning ® Used to set the permissible positioning completion range used | 10
completion for in-position checking.
range
Present vaiue that
Rela[.:t’f\c: g:rame- is changing End point
ter: i Coordinate axis
X PP
P: Positioning completion range
if the following condition is satisfied, positioning is
deemed to be completed.
X = (End point — Present value that is changing) = P
® P setting range: 0 to 10,000 (command resolution)
® This parameter is used for in-position checking of the following
commands. ‘
e POSITIONING (MOV)
o [N-POSITION CHECK (PFN)
# The axis traveliing operations executed with HOME RETURN
{ZRBN) like MOV.
» |f this parameter is set to 0, the in-position checking will not be
performed.
PA104 Positioning # Used to set the time to execute the above in-position checking. | 100,000
completion .
check time # Setting range: 0 to 100,000 (ms)
Related parame- | ® After an axis starts decelerating, a Positioning Error Alarm
ter: PA103 {AO7) will occur if the axis is not in the positioning completion

range that has been preset.

o If this parameter is set to 0, the in-position check time will be
deemed to be infinite,
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5.3.1 Parameters for Positioning cont.

Parameter Name : Meaning Defauit Value
Number
PA105 Following error | ® Used to set the percentage of the upper-limit margin of a servo | 200
| margin system on condition that the expected maximum following error

of the servo system is 100%.

* Percentage of allowable following error
=100+ M (%)

Percentage of following error margin 1o be set
Percentage of expected maximum following error

An Address Error Alarm (A04) will occur if the percentage of
the following error of a moving axis exceeds the percentage of
the permissible following error that has been preset.

¢ Setting range: 0 to 200 (%)
® The expected maximum following error can be obtained from
the following. -

# Expected maximurm following error

= No. of maximum command pulses per time unit (PPS)
Position loop gain (s~} i

o If parameter PAQOS is set to 3, i.e., the number of digits to
the right of the decimal point is set to 3:

No. of maximum command pulses per time unit
= Maximum feed speed (mm/min}) B
0.001 x 60 X

The maximum feed speed is set with parameter PA201
{maximum feed speed). B/A can be obtained from the -
following.
B_ (PA501) x (PA502) x (PA504) {pulses/command
A~ = (PAS03)x (PAS05)  resolution)

Note Referto 5.3.5 Parameters for Machine Systems and Periph-
eral Equipment for B/A for details.
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.M

Parameter Name Meaning Default Value
Number .
PA105 Following error | » Setting Example ) 200
. margin

® Position loop gain = 20 (s77) _
® Rapid traverse speed (PA202) = 25 m/min = 25,000 mm/min

<4EXAMPLEp e fB/Ais=2,048x4x1=1.3653
6,000 x 1

* Expected maximum following error

25,000
00071 x60x 20 X 1-3653 = 28.443 (pulses)

The above value is 100% of the maximum following error.

If 50% of the maximum following error is set, an alarm will
occur if there is a following error exceeding the following
value.

¢ Permissible following error = 28,443 x 1.5 = 42,664 (pulses)

Note It overshooting results in your servo system at the time of
positioning acceleration or deceleration, set the following er-
ror marginto 100% or more, i.e., the permissible following er-
ror should be at least twice as large as the expected maxi-
rmurmn following error.

5.3.2 Parameters for Speed and Acceleration/Deceleration

1) One of the following types of automatic acceleration/deceleration can be set with MC20
Module for individual axis travelling. “A” in the parameter number stands for the axis

number (1 through 4).

a) Acceleration/Deceleration for positioning and stepping operation (MOV/STEP)
Parameter (Speed and Acceleration): PA213

b) Acceleration/Deceleration for JOG operation (JOG)
Pararneter (Speed and Acceleration): PA214

c) Acceleration/Deceleration for independent axis operation (MVA to MVD)
Parameter (Speed and Acceleration): PA215
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5.3.2 Parameters for Speed and Acceleration/Deceleration cont.

. Acceleration/Deceleration Type
0: None 1: Single-step Lin- | 2: Double-step Lin- | 3: Asymmetric Lin-
ear Type ear Type ear Type
Filter 0: None - 1) Single-step linear |2) Double-step ac- |3} Asymmetric lin-
Selec- acceleration/de- celeration/decel- ear acceleration/
tion celeration eration deceleration
(FPA217)
e Constant accelera- | ® Constant accelera- | ® Constant accelera-
tion/deceleration tion/deceleration tion/deceleration
1: Exponent 4) Exponential ac- |- - -—
celeration/decel-
eration

# Constant accelera- |.
tion/deceleration
time

2: Exponent with | 5) Exponential ac- | =- - -
bias celeration/decel-
eration with bias

¢ Constant accelera-
tion/deceleration
time

3: Moving aver- | 8) Single-step linear |7) S-curve accelera- | — 8) Asymmetric S-
age accelerationvde- tion/deceleration - curve accelera-
celeration : tion/deceleration
e Constant accelera-

e Constant accelera- tion/deceleration e Constant accelera-
tion/deceleration tion/deceleration
time

4: S-curve 9) S-curve accelera- | — - e
tion/deceleration

e Constant accelera-
tion/deceleration
time

f —

. e N
Nine types of automatic acceleration/deceleration can be set.
Note (1) Constant acceleration/deceleration means the acceleration/deceleration time changes if the command speed

changes. Constant acceleration/deceleration time means the acceleration/deceleration time does not change ifthe
command speed changes.

(2) Any combination other than thé above nine types is not possible.

Note (1) The acceleration/deceleration type of any axis retumning home is always single-step
linear acceleration/deceleration. Do not set PA216 (Acceleration/Deceleration Type
for HOME RETURN (ZRN)) to any value other than 1, or the MC20 Module will ignore

the setting.

(2) Parameter PA217 (Filter Selection) is for PA213 to PA21 6. Therefore, the filter of the
MC20 Module in home return operation is valid for single-step linear acceleration/de-
celeration.
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L. ]

2) The previous automatic acceleration/deceleration settings require the settings of the fol-
lowing parameters including parameters PA213 to PA216 {Acceleration/Deceleration
Type Settings) and PA217 (Filter Selection).

Parameter Name Setting Range Units
Number
PA201 Maximum feed speed 1 to 240,000 mm/min (deg/min}
PA202 Rapid traverse speed 1 to 240,000 mm/min (deg/min)
PA204 Linear acceleration/deceleration constant (1) 1 to 10,000 ms
PA205 Linear acceleration/deceleration constant (2) 110 10,000 ms
PA206 Linear acceleration/deceleration constant switch 0 to 240,000 mm/min (deg/min)
speed
PA207 Deceleration constant for asymmetric acceleration/ | 1 to 10,000 ms
deceleration
PA209 Time constant for exponential acceleration/decelera- | 2 to 1,000 ms
tion
PA210 Bias speed for exponenttal acceleration/deceleration | 0 to 240,000 mm/min (deg/min)
PA211 Time constant for moving average acceleration/de- |2 to 1,000 ms
celeration .
PA213 Acceleration/deceleration time for positioning (MOV/ | 0: None
STEP) 1: Single-step linear acceleration/deceleration
P ; eleration for JO ti 2. Double-step linear acceleration/deceleration
A214 :chgf ration/dec lon type G operation 3: Asymmetric linear acceleration/deceleration
PA215 Acceleration/deceleration for independent axis op-
eration (MVA to MVD)
PA216 Acceleration/deceleration type for HOME RETURN | Always single-step linear acceleration/deceleration
{ZRN)
PA217 Filter selection ({for PA213 to PA216) 0: None
1: Exponential acceleration/deceleration
2: Exponential acceleration/deceleration with bias
3: Moving average acceleration/deceleration
4: S-curve acceleration/deceleration

3) Determine the type of automatic acceleration/deceleration that you want to use. Then,
set the values corresponding to the type with parameters PA217 (Filter Selection) and
parameters PA213 1o PA216 (Acceleration/Deceleration Type).

Parameters for Acceleration/Deceleration Type Applicable Axis Travel
1) PA217 and PA213 Positioning and STEP operation
2) PA217 and PA214 JOG operation
3) PA217 and PA215 Independent axis operation
4) PA217 and PA216 Home retum operation

Note (1) Parameter PA217 is used with parameters PA213 to PA218. Therefore, the types of
automatic acceleration/deceleration will be limited.

(2) “A” in the parameter number stands for the axis number (1 through 4).
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5.3.2 Parameters for Speed and Acceleration/Deceleration cont.

4) Next, set parameters necessary for the type. Refer to the following for all types of auto-
matic acceleration/deceleration and the parameters required for setting them. In the fol-
lowing table, PA213 (Acceleration/Deceleration Time for Positioning (MOV/STEP)} is
used. In the case of other axis operations, replace PA213 with PA214, PA215, or PAZ216.

Table 5.15 Automatic Acceleration/Deceleration Type for Positioning (MOV/STEP)

Parameter Name _ Meaning Default Value

Number
PA213 =1 1) Single-step linear acceleration/deceleration with constantac- | 1
PA217 =0 celeration/deceleration 0
. A .
PA201 Maximum feed Speed _ 24,000
speed
PA202 Rapid traverse ' - 5 100
- speed o E
PA204 Linear accelera- &
tion/deceleration &
constant (1) Time
PAZO4 PAZOA
PA213 =2 2} Double-step linear acceleration/deceleration with constant 1
PA217 =0 acceleration/deceleration ‘ _ 0
PA201 Maximum feed Pazo5 PA205 24,000
speed }}
. Speed
PA202 Rapid traverse 100
speed »
. d h N
PS204 Linear accelera- =t
tion/deceleration o 5
constant (1) §| § &
PA205 Linear accelera- = 100
tion/deceleration =
constant (2) Time
PA206 Linear accelera- : 24,000
tion/deceleration Pazo4 Pazo4
constant switch
speed
PA213 =3 3) Asymmetric acceleration/deceleration with constant 1
PA217 =0 acceleration/deceleration 0
PA201 Maximum feed A ‘ : 24,000
speed Speed )
PA202 Rapid traverse - 24,000
speed - - g‘
PA204 Linear accelera- ' g R 160
tion/deceleration -
constant (1} —>
PA207 Deceleration Time 100
constant for 4204 PAzo7
asymmetric ac-
celeration/decel-
eration
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L MR _ ]
Parameter Name Meaning Default Value
Number
PA213 =0 4) Exponential acceleration/deceleration with constant 1
PA217 =1 acceleration/deceleration time 0
i h
PA202 Rapid traverse Spe ed‘ 24,000
speed
PA208 Time constant 100
for exponential
acceleration/de- g_
celeration
Time
PAZO —_ ri209
PA201 Maximum feed |« Set the maximum feed speed. 24,000
speed
PA213 =0 5} Exponential acceleration/deceleration with bias and constant | 1
PA217 =2 acceleration/deceleration time 0
PA202 Rapid traverse 4 > 100
speed Speed /
PA202 Time constant 100
for exponential
acceleration/de- 8
celeration =
PAZ210 Bias speed for o ) 0
exponential ac- g
celeration/decel- &
eration >
Time
BA209 Pi209
PA201 Maximum feed | « Set the maximum feed speed. 24,000
speed
PA213 =0 6) Single-step linear acceleration/deceleration with constant 1
PA217 =3 acceleration/deceleration time 0
. &
PA202 Rapid traverse Speed 24,000
speed
PA211 Time constant 100
for exponential g
Time
r211 [ J73 1
PA201 Maxizlum feed |« Setthe maximum feed speed. 24,000
spee
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5.3.2 Parameters for Speed and Acceleration/Deceleration cont.

Parameter Name Meaning Default Value
) Number .
PA213 =1 7} S-curve acceleration/deceleration with constant 1
PA217 =3 acceleration/deceleration - 0
. 4
PA201 Maximum feed Speed } 24,000
speed
PA202 Rapid traverse —r 24,000
speed 4 "
PA204 Linear accelera- / | & 100
tiorvdeceleration g
constant (1)
PA211 Time constant of 100
moving average . i
AD ‘ Time
PAZOG P04
i .| mzu A m21
PA213 =3 | 8) S-curve asymmetrical acceleration/deceleration with constant | 1
PA217 =3 acceleration/deceleration 0
PA201 Maximum feed i 24,000
speed Speed -
PA202 Rapid traverse | N 24,000
speed ' v
PA204 Linear accelera- . 8 100
tion/deceleration 5 -
constant (1)
PA207 Deceleration 100
constant for
asymmetric ac- | / .
celgmhoddecel- Time
eration
. AZOA razor |
PA211 Time constant of PAZ11 = | pem 100
moving average
PA213 =0 9) S-curve acceleration/deceleration with constant 1
PA217 =4 acceleration/deceleration time 0
. A —
PA202 Rapid traverse Speed 24,000
speed
PA211 Time constant of s 100
moving average 3
Time
PAZ11 | PAZ211 |
PA201 Maximum feed |« Set the maximum feed speed. 24,000
speed '
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5.3.3 Parameters for Home Return

Use individual parameters PA301 to PA310 for home return operations. Refer to the foliowing
table. “A” in the parameter number stands for the axis number (1 through 4).

Table 5.16 Parameters for Home Return

Parameter Name Meaning Default Value
Number
PA301 Home return & Set this parameter to either one of the following home return o
mode operations.

0: Home return operation 1 = Triple-step deceleration with a
deceteration fimit switch and C-phase puises

1: Home return operation 2 = Double-step deceleration with a
home pasition limit switch

2: Home return operation 3 = Triple-step deceleration with a
deceleration limit switch and home position limit switch

3. Home return operation 3 = Double-step deceleration with
C-phase pulses

Home return feed speed (PA303)

Example of Speed
home return op- A Home return approach speed (PA304)
eration 1 Home retum creep speed
{PA305)
Heme retum final travel
distance (PA30E)

Time

Dog width

Daceleration fimit

switch signal ___J_'_ _¢.
C-phase pulse I_I I_l I | Machine coordinate

systerm home position
r(——
' Home positicn area

Example of
home return op- Speed A Homa return approach speed (PA304)
eration 2 / Home retum creep speed
(PA305)
4 . Horne retumn final travel

distance (PA306}

: N Time

] 1
Home position limit switch ——'LI— e
system homa
:ﬁ______ position
' Home position area
PA302 Home retum ¢ Set this parameter to the home return direction. 0]

direction 0: Forward direction = Home return operation in the pulse

: direction of the coordinates.

1. Reverse direction = Home return operation in the negative
direction of the coordinates.

# The plus {or minus) direction means the finat plus {or minus)
direction including the setting of parameter PA506-b0 {for motor
ravolution direction setting).
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5.3.3 Parameters for Home Return cont.

i = - -

Home return creep speed

(PA305)

Dog width

e

Deceleration limit

Horme retum final
travel distance
PAE)
]

-*' Time

Parameter Name Meaning Default Value
Number .

PA303 Home position | ® Setfing range: 1 to 240,000 {mm/min, deg/min) 10,000

returning feed . . .

speed ® This parameter is not used for home return operation 2 or 4.

® Setting range: 1 to 240,000 (mm/min, deg/min) 1,000

PA304 Heme position

returning ap- . . . N 500
PA30S proach speed & Setling range: 1 to 240,000 {mm/min, deg/min)

Home position

retuming creep | @ Setting range: 0 to 99,999,999 (command resolution) o
PA306 speed : "

Home position | ® Set the distance from the position where the C-phase pulse or

retumir?; final the home position limit switch is detected to the machine coor-

travelling dis- dinate system home position.

tance .

.R efer to the tim- | Speed _ Home retum feed speed (PA303)

ing chart on the A . Home retumn approach speed (PA304)

right-hand side.

switch signal _l"— .¢.
C-phase pulse - 11 rl— Syeinm e posison
. .
I Home position area
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Parameter
Number

Name

Meaning

Default Value

PA307

Home position
output width

® Set this parameter to the permissible home position range for
axes.

Present value
that is changing

Machine coordinate
system home position

Coordinate axis

Cat

P: Home position output width

If the following condition is satisfied, the axis is deemed
to be at the home position.

X = (Machine coordinate system home position -
Present value that is changing) £ 2

& Z setting range: 0 to 32,767 pulses

® |f the controlled axis is at the home position, the following MC
control relays will be ON.
Reference Signal Name Signal Name

# PNOO73  ZPT1
® PNOO74  ZPT2
® PNOO75  ZPT3
& PNO076 ZPT4 ON = Axis 4 is at the home position.

ON = Axis 1 is at the home position.
ON = Axis 2 is at the home position.
ON = Axis 3 is at the home position.

100

PA308

Home position

pulse polarity
selection

® Set this parameter to the polarity that enables the C-phase
pulse or home position limit switch to operate.
0: Positive transition
1: Negative transition

Example of
C-phase
pulse

L If PA308 is set fo 1, the axis starts
decelerating to creep speed here.

If PA308 is set 1o 0, the axis starts
decelerating to creep speed here.

PA30%

Not used

PA310

Deceleration
{imit switch in-
version

+ Use this parameter to invert deceleration limit switch signals,
0: Disabled
1: Enabled

o This is a useful function for limit switches with reversed polarity.
With the home retum function of the MC20 Module, the MC20
Module will be in decelerating operation after detecting a nega-
tive transition signal.
if the polarity of the deceleration limit switch is not reversed, set
this parameter to “0.”
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5.3.4 Parameters for Absolute Position Detection

Note |If parameter PA306 (Home Position Returning Final Travelling Distance) is set to a small val-
‘ue (i.e., if the value is less than the distance required for axis deceleration from approach
speed), the axis will pass the home position and then return to the home position from the
opposite side.

. Approach speed

7 > Time

ni
C-phase pulse I
Home position

5.3.4 Parameters for Absolute Position Detection

1} Use parameters PA401 to PA404 for absolute position detecting systems.

2} The absolute position detecting system is a system in which the encoder’s absolute posi-
tion data is retrieved and the machine coordinate system is set at power-up. There is,
therefore, no need to return o the home position before the program is run.

3) Refer to the following table for details. “A” in the parameter number stands for the axis
number (1 through 4).
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Table 5,17 Parameters for Absolute Position Detection

Parameter
Number

Name

Meaning

Default Value

PA401

Absclute encod-
er allowable er-
ror

the difference

® Setting range:

e An Absolute System Axis Travel Error Alarm (A12) will occur if

in pulse between the machine coordinate value

stored in the MC20 Module when it is tumed OFF and that de-
tected by the MC20 Module when it is turned ON is larger than
the allowabie value to which PA401 is set.

¢ |f this parameter is set to “0”, the axis movement error check
will not be performed.

0 to 1,000,000 {pulses)

¢ Recommended set value:
Unless there is a special reason, use the default value.

40,960

PA402

Absolute detect-
ing system
selection

& Set this parameter o the encoder and position detecting sys-
tem that used from the following.

Meaning of Settings

Parameter

Encoder Type Position Detecting System

0

Incremental position
detecting system

Incremental encoder

Incremental position
detecting system

Absolute encoder

Absolute position
detecting system

Absolute encoder

bi=0:
bl=1:

Note This parameter cannot be setto 1.
¢ Actual settings are performed by the following bit settings.

b0 =0: Incremental position detecting system
b0 =1: Absolute position detecting system
Incremental encoder

Absolute encoder

PA403

Reference offset
1 at home posi-
tion setting
(home position
shift distance)

& Setting range: 0 to 99,999,999 (command resolution)

This parameter cannot be set to any negative value.
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5.3.4 Parameters for Absolute Position Detection coni.

Parameter Name Meaning Default Value
Number
PA404 Reference offset | ® Setting range: 0 to £99,999,999 (command resolution) |0
2 at home posi- Thi ) . .
tion setting is parameter can be set to either a positive or negative val-
(home position ue.
shift adjustment)
& The machine coocrdinate system home position, which is set with home position setting, can be
shifted for the value set with parameter PA403 plus that set with PA404,
¢ If the reference point of the machine controlled with the MC20 Module is different from the machine
coordinate system home position, set these reference offset values.
Home position setting and machine coordinate system
Next machine coordinate -
" system home position Power-up position
Home position .
setting position l ] i
Machine coordinate l 0 .[MP‘.)S] . B
system " . 4
:
Encoder's absolute '
position | N ] ‘ (+)
— l >
0] [ABSBASE] : ) [ABSPOS]
Absolute home position ' A
[Reference offset 1 + Reference offset 2 ]
¢ After the above settings, including the machine coordinate system setting are done, and the MC20
Module is turned OFF, the MC20 Module will calculate the following and automatically set the same
machine coordinate system whenever the MC20 Module is tumed ON (i.e., the MC20 Module will be
ready to be in program operation whenever the MC20 Mcdule is turned ON).
MPOS (command resolution) = (ABSPOS ~ ABSBASE) — (Reference offset 1 + Reference offset 2)
PA405 Servopack type | ® Set this parameter to selact the type of the SERVOPACK. 0
0: Z- Il type (16-bits,. 17-bits Absolute encoder)
1: Other types (12-bits, 15-bits Absolute encoder)
Set to 1 when using Z- Il Series SERVOPACK with 16-, 17-bits
Absolute Encoder.
OII!EED Refer to the following to set parameter PA402.

1) Activate MEMOSOFT.

2) Move the cursor to “PA402" on the parameter setting screen and press the Enter Key.
Then, the following sub-window will appear. '

Bit position: Name ON/OFF Remarks

bO0: System 0 0 Incremental 1: Absolute
b1: Encoder 4] 0: Incremental 1: Absolute

3) Move the cursor to the bit to be changed and input “1” or “0.”

Note Itis not possible to setb0to 1 andb1to 0, Which means it is not possible to set
PA40Z2t0 1.
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5.3.5 Parameters for Machine System and Peripheral Equipment

1) Use individual axis parameters PA5S01 to PA513 for the machine system and peripheral
equipment. “A” in the parameter number stands for the axis nufber (1 through 4).

2) Parameters PA501 to PA505 for Encoders and Machine Systems .

Table 5.18 Parameters for Machine System and Peripheral Equipment 1

Parameter Name Meaning Default Value
Number
PAS01 Number of en- | @ Set this parameter to the original number of pulses per encoder | 2,048
coder puises revolution.

® Setting range: Max. 32,768 (pulses)
PA502 Encoder pulse & Set this parameter to the number of times with which the 4
signal selection pulses encoder revolution is muitiplied.
1. ABphasex1
2: ABphasex2
4: ABphasex4

PA503 One machine ® Set this parameter to the moving distance of the load per com- {10,000
rotation/ mand revolution using the following formula,
command . . .
resolution PAS03 = Moving distance of load per revolution (mm)

Command resolution {mm)

® Refer to the following for examples of load moving distances.

Moving distance Load
per revolution
P {mm) Ball screw

Qne revolutiort.__l

FAA
CLYLL LD

P: Ball screw pitch

360 (°) Round table
360°*
L=
p—
One revolution
7D (mm) Belt
One

revolution <« yp

ONE O,

& Setting range: 0 to 1,500,000 (pulses)
4EXAMPLEp | Setting Example

® If the movement distance per revolution is 12 mm and the com-
mand resolution is 0.001 mm, set the following.
PA5S03 = 12 mm/0.001 mm = 12,000
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5.3.5 Parameters for Machine System and Peripheral Equipment cont.

Parameter Name Meaning Default Value
Number
PAS04 Gear ratio (mo- | ® Use these parameters to set the gear ratio between the motor | 1
tor rev.) and load. If the motor axis turns “m”" times while load axis tums

“n” times, set PAS04 to “m” and PAS05 to “n.”
# Setting range: 1 to 10,000,000 (pulses})

<EXAMPLEp- | Setting Example

7 revolutions I'—I
K=

J_4 revolutions |

No. ?f motor axis No. of load axis
revolutions: m Hons:
PAS0S - | Gear ratio {load ) . -re‘_'omons' n 1
rev.} 3 revolutions 9 revolutions

In the above case, the following gear ratio is obtained.

Gear ratio = n/m = 3/7 x 4/8 = 4/21
Therefore set PAS04 to 21 and PAS05 to 4.

e These parameters have the foliowing restrictions.
A = PAB03 x PAS05 = 2,147,483,647
B = PAS01 x PAS02 x PAS04 = 2,147,483,647
The specifications of the machine system and pulse encoder must satisfy the conditions.

Note The above B/Ais the number of multiplied pulses per command resolution. The following is the recommended condition.
0.01 = B/A = 100 : ;

<4EXAMPLEp » Parameter Setting Example for Movable Resolution (A) for Ball Screw

m R
PG Motor ——{7 revolutions

5 revolutions | l
Encoder =

2,048 pulses/revolution
x4 -|_ n

. Pitch of ball screw
P = 6 mm/ravolution

In the above case, the parameters must be set to the following values if the command
resolution and movable resolution are both 0.001 mm (i.e., PO0OS is set to 3)

. PAéOS =6 mm/0.001 mm = 6000
» Deceleration ratio = n/m = 5/7

» PAS04 = 7

» PAS01 = 2,408 pulses
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*« PA505=5
¢ PAS02 =x 4
_ Check if the parameters are within the restricted values.
* A = PA5S03 x PA505 = 6,000 x 5 = 30,000 = 2,147,483,647
» B = PA504 x PAS01 x PA502 = 7 x 2,048 x 4 = 57,344 = 2,147,483,647
s B/A = 57,344/30,000 = 1.911 = 100 and Z 0.01

» Parameter Setting Example for Movable Resolution (B) for Rotating Load

m .
PG | Motor ———]:SOrevolutions

Encoder =
2,248 pulses/revolution
X

10 revolutions

Rotating load
360%revolution

In the above case, the parameters must be set to the following values if the command
resolution and movable resolution are both 0.1° {i.e., PO005 is set to 1).

* PAS03 = 360“@.1" = 3600

« Deceleration ratic = n/m = 10/30

¢ PAS04 = 30

» PAS01 = 2,048 pulses

« PA505 = 10

s PASO2 =x 4

Check if the parameters are within t.he restricted values.

+ A = PA5S03 x PAS05 = 3,600 x 16 = 36,000 = 2,147,483,647

« B = PA504 x PA501 x PAS02 = 30 x 2,048 x 4 = 245,760 = 2,147,483,647
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5.3.5 Parameters for Mackine System and Peripheral Equipment cont.

« B/A = 245,760/36,000 = 6.83 £ 100 and 2 0.01

3) Parameters PA506 to PA513 for Machine Systems

Table 5.19 Parameters for Machine System and Per_ipheral Equipment 2

Parameter Name Meaning Default Value
Number
PAS06-b0 Motor revolution | @ Set this parameter to the motor revolution direction. 0
direction b0 Command direction Motar revolution direction

0 + Forward
- Reverse ‘

1 + Reverse
= Forward

Note The forward direction means the CW revolution of the
motor while standing opposite the load.

e After setting this parameter, reconnect the overtravel limit
switch so that the OTFx signal will be connected to the *+”
direction side and the OTRx signal will be connected to the “-"

direction side.
PAS0E-b1 Finite/Infinite ® Set this parameter to the finite or infinite length of the controlled | 0
length axis.
b1 Meaning

0 ® The finite length is designated (i.e., the mov-
ing distance of the axis is limited).

o Maximum command value: £99,999,999

o The stored stroke limit function is enabled.

1 e The infinite fength is designated (i.e., the mov-
ing distance of the axis is not limited).

¢ The maximum command values per operation
are as follows:
ABS mode: H{Set value of PAS03) - 1
INC mode: 199,999,999

® The stored stroke limit function is disabled.

PA506-b2 Linear/Rotary e Set this parameter to the type of controlled axis. 0
axis
b2 Meaning
0 The linear axis is designated.

Unit of present vaiue data: mm

1 The rotary axis is designated.
Unit of present value data: ° (degrees)
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Parameter Name Meaning Default Value
Number
PAS07 Backlash-com- |  Set this parameter to the required backlash compensation val- | 0
pensation ue.
Reiated parame- )
ter: PAS510-b1 ® Setting range: 0 to 32,767 {pulses)
<4EXAMPLEp Setting Example
# Backlash compensation value = 10 um = .01 mm
e [f the programming resoiution and movable resolution are both
0.001 mm, the following backlash compensation value can be
obtained.
Backlash compensation value = 0.01/0.001 x B/A (pulses)
Refer to 1) for “B/A.”
PAS08 Stored stroke ¢ Set these parameters to the machine coordinate system posi- | +39,999,999
limit (+) tions where the stored stroke limit function is enabled.
& Set PASO08 to the positive stroke limit position.
PAS09 Stored stroke & Set PAS09 to the negative stroke limit position. —89,999,999
limit (—
Helageg parame- | ® Setting range: —99,999,999 to +99,999,999 (command resoiu-
ter: PA510-b0 tion)
® Use PA510-b0 to enable or disable the stored stroke limit func-
_ tion.
PA510-b0 Stored stroke * Use this parameter to enable or disable the stored stroke limit |0
limit usage function.

Related parame-
ters: PA508 and
PA5S09

Software Limit Switch Operating Position

bO | Positive-side Limit | Negative-side Limit
o] # Disabled

Always +99,999,989 | Always —-99,999,999
1 ® Enabled '
Set with PA5S08

| Set with PA509

Negative-side limit switch Positive-side limit switch

- Movabie range +
Movament prohibited Movement prohibited

* When the stored stroke limit function is enabled while the
MC20 Medule is in operation, the controlied axis decelerates to
stop and an alarm occurs. Any operation exceeding the stroke
limits is prohibited.

¢ The stored stroke limit function is valid for any axis with a finite
length that has returned home.
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5.3.5 Parameters for Machine System and Peripheral Equipment cont.

Parameter Name . Meaning Default Value
Number
PA510-b1 Backlash offset | @ Use this parameter to enable or disable the backlash com- 0
usage pensation function.
Related parame-
ters: PASD7 b1 Meaning
0 ® Disabled
1 # Enabled. Set PA5SO7 to the backlash com-
’ pensation value.

® The backlash compensation direction is opposite of the home
position returning direction.

PAS11 Servomotor o Set this parameter to the rated revolution of the servomotor of | 3,000
rated revolution each controlled axis.
® Setting range: 100 to 4,500 (t/min)
PAS12 . Speed com- ® Set o the speed command voltage of the servomotor of each |6
mand D/A out- controlled axis after setting PA511 to the rated revolution of the
put servomotor.

® Setting range: 1 to 10 (V)'

® A D/A output of 6 V is obtained as a default value when the
rated revolution per minute is 3,000.

PA513 Sen{omotor ; e Set this parameter to the maximum revolutnon of the servomo- | 4,000
' :'nammum revo- tor of each controlied axis.
ution

. Setting range: 0to 10,000 (v/min)

® Any speed command exceeding the maximum revolution value
to which this parameter is set is reduced to the maximum revo-

[ution value.
PA513 Constant of au- | ® This parameter is used for systems. Do not change the default | 1,000
tomatic O tune ‘value,
i[inFo 1> 1) Setting Parameter PA506

a) Activate MEMOSOFT,

b) Move the cursor to “PAS06” on the parameter setting screen and press the Enter Key.
Then, the following sub-window wili appear.

Bit position: Name ON/OFF  Remarks

bO: Motor revolution direction 0 0: Forward 1: Reverse
b1: Finite/infinite 0 0: Finite length 1: Infinite length
b2: Linear/Rotary 0 0: Linear 1: Rotary

¢) Move the cursor to the bit to be changed and input “1” or “0.”
2) Setting Parameter PA510

a} Activate MEMOSOFT.

—5.48 —



5.3 Axis Parameter Setting
L - — " ]

b) Move the cursorio “PA510" onthe parameter setting screen and press the Enter Key.
Then, the following sub-window will appear.

Bit position: Name ON/OFF  Remarks
b0: Stored stroke limit 0 0: Disabled 1: Enabled
b1: Backlash compensation o 0: Disabled 1: Enabled

¢) Move the cursor to the bit to be changed and input “1” or “0.”

5.3.6 Parameters for Sérvo External I/O

Parameters PA601 to PA603 for Servo /O Signals
(“A” in the parameter number stands for the axis number (1 through 4).)

Table 5.20 Parameters for Servo External VO

Parameter Name Meaning Default Value
Number
PA601-b0 Overtravel input | ® Set this parameter to enable or digable the overtravel input 1
signal (OT) signal of the 1/O connector. :
b0 Meaning

#] ¢ Disabled.

1 e Enabled. Forward and reverse overtravel input
signals OTF1 to OTF4 and OTR1 to OTR4
can be used. (see note}

Note Use a normally closed contact so that the contact will be
open when there is any overtravel.

PABO1-b2 Brake control ® Set this parameter to enable or disable the brake control output |0
outpu)t signal signal of the /0 connector.
{(BRK -
Related parame- b1 Meaning
ters: PAG02 and 0 :
PAGO3 ® Disabled.
1 ® Enabled. BRK1 to BRK4 can be used. (see
note)

Note |If braking is instructed, the open collector output will be ON
and the signal ievel will be L.

¢ [f the braking output signal is enabled, set parameters PAS02
and PAGO3.

PABD2 Brake time ® Set this parameter to the time during which servo ON {(SVON) | 8

is an hold when the brake control output signal is ON. Refer to

page 5-50.

® Setling range: & to 1,000 (ms)
PABC3 Brake ON motor | @ Set this parameter to an appropriate vatue. |f the revolution of i
speed the motor is less than this value, the brake control cutput signat
will be ON. Reter to page 5-50.

® Setting range: 1 to 10,000 (r/min)
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o[inFo > Setting Parameter PA601
1) Activate MEMOSOFT.

2) Move the cursor to “PA601” on the parameter setting screen and press the Enter Key.
Then, the following sub-window will appear.

Bit posifion: Name ON/OFF Remarks

b0: OT signal 0 0: Disabled 1: Enabled
b1: Brake release signal 0 0: Disabled 1: Enabled

3) Move the cursor to the bit to be changed and input “1” or “0.”
Setting Parameters PA602 and PA603

if PAG0O1-b1 is setto 1 to use the brake signal, set parameters PA602 and PAS03. Referto the
following.

1) Controlled Axis Not Moving

Servo ON command — ﬁ

SVON output — ]
BRKoutput - —ett | '
A S
2to4ms5z.‘,55: E:.E2t|:>4ms

A: Brake release output ON timer {(always 8 ms)

B: Servo OFF timer (to be set with PAS02)
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2) Controlled Axis Moving

* When the controlled axis is moving, BRK[] will be tumed OFF if either the C1 or C2
condition is satisfied.

Servo ON command
SVON output :
2t04ms ! : c1
BRK output . '
I
Feedback speed : :

C1: Brake release output OFF timer (always 200 ms})

C2: The feedback speed is the same as that set with the parameter PA603, or less.
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Absolute Position Detecting
Function

This chapter describes an absolute position detecting system that uses
an absolute encoder. Be sure to familiarize yourself with this chapter
before operating the MC20 Module with a servomotor incorporating
an absolute encoder.

6.1 Absolute Position Detecting Function
Summary ....ciiiiiiiiiiiiiiiiiinnne.. 62
6.1.1 Summary of Function .......................... 6-2
6.1.2  Absolute Position Detection ..................... 6-2

6.2 Startup of Absolute Position Detecting System  6-5

6.21  Procedures of System Startup .................... 6-5
6.2.2  Related Parameter Setting ....................... 6-6
6.2.3 Initialization of Absolute Value Encoder . .. ..... i 6-8

6.3 Home Position Setting .................... 6-13
6.3.1  Home Position Setting Procedure ................. 6-13
6.32  Ladder Program Examples . ...................... 6-15

6.4 Items Related to Absolute Position Detecting
Function ..........iiiiiiennennnnncneae. 621
6.4.1  Self-diagnosis of Absolute Position Detecting Function 6-21
6.42 RelatedFunctions.............................. 6-21
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Absolute Position Detecting Function

6.1.1 Summary of Function

6.1 Absolute Position Detecting Function Summary

I The absolute position detecting function of the MC20 Module is explained below.

6.1.1  Summary of FURCHON . ...ovn ittt ni s reeriaraes 6-2
6.1.2 Absolute Position Detection .........ooeeiiiiiiiiiiiiiiiiiarieaans 6-2

6.1.1 Summary of Function

1) The absolute positiori detecfing systemis a system in which the encoder’s absolute posi-
tion data is retrieved and the machine coordinate system is set at power-up. There is,
therefore, no need to return to the home position before the program is run.

2) The absolute position detecting system has the following features.
a) No need to retum {0 the home position after the MC20 Module is tumed ON.

b) The stored stroke limit function of the MC20 Module can be used right after the MC20
Module is turned ON.

¢) No home position dog or overtravel limit switch is required.

3) Using the absolute position detecting function, any of the following operating systems
can be selected for the MC20 Module using parameter settings.

a) Absolute position detecting system with absolute encoder
b) Incremental position detecting system with absolute encoder

¢) Incremental position detecting system with incremental encoder

6.1.2 Absolute Position Detection

1) Explanations of the Basic Terms Used in this Section
a) Absolute Encoder

The absolute position of a workpiece is detected with the absolute encoder attached
to the servomotor using a semi-closed loop. The servomotor has a detector consist-
ing of an encoder that detects the absolute position per workpiece revolution and a
counter that counts the number of revolutions of the workpiece.
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b) Absolute Data

The absolute data of the absolute encoder consists of the number of revolutions (N)
from the absolute reference position and the position per motor revolution (PQ).
When the system is turned ON, the MC20 Module will read the absolute data as serial
data. Then, the absolute encoder operates like a normal incremental encoder.

» No. of revolutions from ahbsclute reference position: N
« No. of pulses per motor revolution: RP
¢ Position per motor revolution: PO

The absolute position (P} is obtained from the following.
P=NxRP+PO

The specifications when N (the number of revolutions) exceeds the limit value differ
betweeri the Absolute encoder of 12 and 15 bits, and the Absolute encoder of bits 16
and 17.

Set PA405 (Servopack type) to 1 when using Absolute encoder of bits 16 and 17.

¢) Absolute Data Backup

The absolute data of the absolute encoder connected to the MC20 Module will be kept
on hold with a backup battery if the MC20 Module is turned OFF. The absolute data
can be refreshed. The battery is connected to the BAT connector of the MC20 Module.
The Yaskawa Model No. : JRMSP-120XCP96000 Battery Module is available.

¢ Kind of battery: Lithium battery

¢ Type of battery: ER6VC3N (3.6 V) x 1

o Life: Approximately 1 year
d) Retrieval of Absolute Data

When the MC20 Module is turned ON, the MC20 Module retrieves the absolute data,
calculates the absolute position, and automatically sets the machine coordinate sys-
tem so that the MC20 Module is ready to operate automatically. The MC20 Module
also retrieves the absolute data when MODULE RESET (MRS), which is a motion
command for ladder logic programs, is executed..
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6.1.2 Absolute Position Detection cont.

2) Absolute Position Detecting Systeﬁ:

Refer to the following for an absolute position detecting system.

Absolute Position Detecting System

b)

Absolute encoder
battery alarm ¢)

e Ready to operate
Alarm ON . automatcal

—_— y .
Alarm Power OFF
reset
Power d)
- . ON
Home position setting
Standing b
) {Power %F%)
Encoder alarm
Battery dead
Home position not set
{Ready to operate
manually}
Absolute encoder
inifialization A
a) Not initialized
{(Not ready to

operate)

The statuses are explained below.

a)

b)

Not Initialized

The operation of the absolute encoder cannot be guaranteed if the absolute encoder
has not beeninitialized. If the backup battery for the absolute encoderis dead orwhen
the absolute encoder is used for the first time, an alarm will occur. Therefore, the ab-
solute encoder must be initialized in such a case.

Home Position Not Set
The home position setting to determine the machine coordinate home position has

. not been determined, in which case an alarm occur when the system is turmed ON.

d)

Therefore, reset the system and execute HOME POSITION SETTING. If the home
position setting has not been determined, the axis can be moved manually.

Ready to Oberate Automatically
The home position setting is completed, the absolute position detecting function is
enabled, and the system is ready 1o operate normally.

Standing By

While the system is turned OFF, the movement of the machine in the system is de-
tected and the data obtained from the revolution of the absolute encoder is refreshed,
during which the battery supplies power to the absolute encoder.
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6.2 Startup of Absolute Position Detecting System

I The startup of an absolute position detecting system is explained below.

6.2.1 -Proceduresof SystemStartup ...l 6-5
6.2.2 Related Parameter Setting ............coieeiieinriniroirrnennnnn. 6-6
6.2.3 Initialization of Absolute Value Encoder .............c.civinnvenn... 6-7

6.2.1 Procedures of System Startup

Before the startup of an absolute position detecting system, check the Servopack and periph-
eral equipment such as the servomotor of the absolute position detecting system.

The following procedure is required for the startup of an absolute position detecting system.
1) Check all equipment.
Check if the Servopack, servomotor, and cables are suitable for the absolute encoder.
2) Check the related parameters of the Servopack.

Check if the parameters of the Servopack related to absolute position detection are for
suitable for the absolute encoder. Also, check the number of encoder pulses.

3) Set the related parameters of the MC20 Module.

Properly set the parameters of the MC20 Module related to absolute position detection.

4) Initialize the absol.ute encoder.
Set the absolute encoder to the default value.
5) Set the home position.

Set the absolute home position {i.e., machine coordinate home position).
When the above procedure is completed, the system is ready for operation.
The above procedure is required in the following cases.

1) The first startup of the system.
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6.2.2 Related Parameter Setting

2) After servomotor replacement.

3} When an alarm related to the absolute encoder is ON.

6.2.2 Related Parameter Setting

The axis parameters for absolute position detecting systems are explained below.
“A” in the parameter number stands for the axis number (1 through 4).

1)} Parameter Settings Required Before Startup of Absolute Position Deiecting Sys-

tems

Parameter Name Setting Range Units Default
Number Value
PA401 Absolute encoder 0 to 1,000,000 Pulses 40,960
allowable error
PA402 . Absolute detecting Encoder Detecting system 0
system selection 0: incremental Incremental
2: Absolute incrementaf
3. Absoluté -~  Absolute
PA403 Reference offset 1 at Oto +99,999,999 | Command 0
home position setting resolution
PA404 Reference offset 2 at 010 £89,999,999 | Command 0
home position setting resolution
PA405 Servopack type 1:Z-1l type (SGDM-0O0 or 0
SGDH-O0O)
0 : Other types

2) PA401 Setting

An alarm will occur if the difference in pulse between the machine coordinate value
stored in the MC20 Module when it is turned OFF and that detected by the MC20 Module
when it is turned ON is larger than the allowable value that PA401 is set to.

If this parameter is setto “0,” no absolute position will be detected.

Unless there is a special reason, use the default value.
3) PA402 Setting

Use this parameter for determining the encoder and absolute position detecting syétem.
PA402 can be set to either 0, 2, or 3. Refer to the following table.

Parameter Value Encoder Detecting System
PA40Z = O incremental encoder ncremental detecting system
PA402 =2 Absolute encoder Incremental detecting system
PA402 =3 Absolute encoder Absolute detecting system
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6.2 Startup of Absolute Position Detecting System

Set Value at Setup

Set PA402 to 3.

The absolute position detecting system can be set for each axis individually, which
means your system can include both incremental and absolute position detecting axes.

Refer to the following to set PA402.

'a) Move the cursor to “PA402” on the parameter setting screen and press the Enter Key.
Then, the following sub-window will appear.

Bit position: Name ON/OFF Remarks

b0: System 0 0: Incremental 1: Absolute

t1: Encoder 0 0: Incremental 1: Absolute

b) Move the cursor to “b0: System"” and enter 1.
¢) Move the cursor to “b1: Encoder” and enter “1.”

Note It is not possible to set b0 to 1 and b1 to 0, which means it is not possible to set
PA402 to 1.

4) PA403 and PA404 Settings

The machine coordinate system home position, which is set with home position setting,
can be shifted for the value set with parameter PA403 along with that set with PA404.

Parameter Number Meaning
PA403 Home position shift distance
PA404 Home position shift adjustment

Set Value at Setup

Unless there is a special reason, use the default value.

After starting the absolute position detecting system, use these parameters to shift the
machine coordinate home position appropriately.

5} PA405 Setting

Set parameter PA405 (1 : Servopack type) to 1 when using the Servopack with Absolute
encoder of bits 16 and 17.
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6.2.3 Initialization of Absolute Value Encoder

6.2.3 Initialization of Absolute Value Encoder

1) Initialization of Absolute Encoder (12 bit type / 15 bit type})
Initialize the absolute encoder in the foliowing cases.
a) At the time of the first startup of the absolute poéition detecting system.

b) To set the revolution of the absolute encoder to “0” from the absolute reference posi-
tion. ‘ '

c) Ifthe motoris left with-no battery connected to the absolute encoder for more than four
days. - '

d) if alarm A12 or A14 is ON.
2) 15-bit Absolute Encoder Initialization
a) Turn OFF the Servopack and MEMOCON GL120 or GL130.

b) Discharge the electricity of the capacitor of the encoder with either one of the following
methods.

(1)_ Using Connector on Encoder Side
(:;) Disconnect the encoder connector from the terminal of the encoder.
(b) Short-circuit pins R and S of the terminal with a lead wire.
(c)r Wait for two minutes while the pins are being short-circuited.
(d) Disconnect the lead wire and inéert the connector to the encoder.
(2) Using Connector on Servopack Side
(a) Disconneqt the Servopack connecter from the terminal of the Servopack.
{b) Short-ci.rcuit pins 10 and 13 of the connector with a lead wire.
(c) Wait for two minutes while the pins are being short-circuited.
(dy Disconnect the lead wire and insert the connector to the Servopack.

¢) Connect the cable correctly and connect a battery to the encoder through the BAT
connector of the MC20 Module. )
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d} Turn ON the system.
If an absolute encoder alarm occurs, initialize the encoder again. If no alarm occurs,
the encoder has been initialized.

Encoder Servopack
A ; [ i T Y CN2-18
: : ! : !

8 ! | ' | (White/Orange) 2-13
T L1 c% ¥ 2-12
R . ' 2-10

1 1 . /]

v § [White/Gray)

PG cable

Add this wire Disconnect the connector

and short-circuit the wires.

Initiatization with PG cable

3) 12-bit Absolute Encoder Initialization '

a} Connect the Servopack and MEMOCON GL120 or GL130 correctly.
Tumn ON the system and supply power to the system for approximately five minutes,
during which the capacitor of the absolute encoder will be charged. Then, turn OFF
the system.

b) Resetthe absolute data of the encoder with the following methods using the encoder
conneactor. :

(1) Disconnect the encoder connector from the terminal of the encoder.

(2) Shon-circuitpins 13 and 14 of the terminal with a lead wire for one to two seconds.
(3) Disconnect the lead wire and inser the connector to the encoder.
O

I
LIRS

¢} Connect the cable correctly and connect a battery to the encoder through the BAT
connector of the MC20 Module.

d) Turn ON the system.
If an absolute encoder alarm occurs, initialize the encoder again. If no alarm occurs,
the encoder has been initialized.
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6.2.3 Initialization of Absolute Value Encoder cont.

4) 16-bit/17-bit Absolute Encoder Initialization

Perform the setup operation for the absolute encoder in the following circumstances:

a) When starting the machine for the first time.

b) When an encoder backup alarm is generated.

c) When the Servopack’s power- supply is tumed OFF and the encoder’s cable is re-

moved.

The setup operation can be performed by using the Hand-held Digital Operator or the
Servopack’s Panel Operator, or else personal computer monitor software can be

employed.

OIEIED The absolute encoder setup operation is only possible when the servo is OFF. After the setup
processing is finished, turn the power back ON again.

(1)- Setup Using the Hand-held Digital Operator

' {a) Press the DSPL/SET Key to select the auxiliary function mode.

FrloIo

M

- (b) Selectthe user constant Fn008. Press the Left or Right Cursor Key to select
the digit to set, and then press the Up or Down Cursor Key to change the num-

ber.

Fi~0oI8

(c) Press the DATA/ENTER Key. The following display will appear.

AClCl

]

(d) Pressing the Up Cursor Key will change the display as shown below. Contin-
ue pressing the Up Cursor Key until “PGCLS" is displayed. If an erroneous
key entry is made, “nO_OP" will flash for one second and the display will re-
turn to the auxiliary function mode. In that case, go back to step 3 above and
perform the operation again.

# Up Cursor Key

[PICICI

When a Mistaken Key Entry is Made

2 [af

-

M
U

P ] Flashes for one second.

« Up Cursor Key

!
L

e
W]

Col

Mlle

5)

Ca] <«

B Returns to auxiliary function
mode.
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A I - N —

(e) When “PGCL5" is displayed, press the DSPL/SET Key. The display will
change as follows, and the absolute encoder’'s multi-turn data will be cleared.

— | F f
|_dlojn|E) T~ (PIIC|L[S)
() Press the DATA/ENTER Key to return to the auxiliary function mode.
O
R EHE

This completes the absolute encoder's setub operation. Turn the power OFF and then
back ON again.

(2) Setup Using the Built-in Panel Operator

(a) Press the DSPL/SET Key to select the auxiliary function mode.

-
FirlOI0)

(b) Press the Up or Down Cursor Key to select the user constant Fn008.

Finidiois)

(¢) Pressthe DATA/SHIFT Key for at least one second. The following display will
appear. .

P|r|r; :}
X/ RIRN

(d) Pressingthe Up Cursor Key will change the display as shown below. Contin-
ue pressing the Up Cursor Key until “PGCL5" is displayed. If an erroneous
key entry is made, “nO_OP"” will flash for one second and the display will re-
turn to the auxiliary function mode. in that case, go back to step 3 above and
perform the operation again.

. is M
¢ Up Cursor Key When a Mistaken Key Entry is Made

[’D E' E |'_ E J [ﬂ B _ G P] Flashes for one sscond.
+ Up Cursor Key ¢
v :
1t |C I, n )
[ID |LJ Lo b] [F |,—' Ulu 8] 2?)1(:1;15 to auxiliary function
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6.2.3 Initizlization of Absolute Value Encoder cont.

(e} When “PGCLS5” is displayed, press the MODE/SET Key. The display will
change as follows, and the absolute encoder's multi-turn data will be cleared.

(THIERE) M (BT

(f) Press the DATA/SHIFT Key to return to the auxiliary function mode.

Flridiole

This completes the absolute encoder’s setup operation. Turn the power OFF and then

a
M

back ON again. : o |
OI]BEP The following are the model legends of Yaskawa servomotors with an absolute encoder.
|
12-bit Encoder 15-bit Encoder , |
- - - - -OOowoo e T [ |
16-bit Encoder " 17-bit Encoder
-2 o-00OO1000 - - - - 0002000
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m

6.3 Home Position Setting

¢ The absolute position detecting system requires machine coordinate home positions,
& the setling methods of which are described below.

6.3.1 Home Position Setting Procedure ...............ccoiiiiiiiiie.. 6-10
6.3.2 LadderProgramExamples ..........c.ccoiii i 6-12

6.3.1 Home Position Setting Procedure

1) Afterthe initialization of the absolute encoder, set the machine coordinate home position
to create the machine coordinate system.
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6.3.1 Home Position Setting Procedure cont.

2) Home Position Setting Procedure

=)

Power-up

b, A
Home position setting incomplete alarm

Alarm Reset (ARS)

.
Manual Mode Selection (MOD)

X
"Servo ON (SVN}

N
Jog (JOG) to home proximity

L Repeat these steps for each axis.
Step (STP) to home position Reter to 3) for details.

Home Position (ZST}

.

[ Completion ]

3} Home Position Setting of Each Axis

a) Execute JOG, which is a motion command for ladder logic programs, to move an axis
to home proximity.

b) Execute STEP (STP), which is a motion command for ladder logic programs, to move
the axis to the home position.

c) Execute HOME POSITION (ZST)}, which is a motion command for ladder logic pro-
grams, to set the home position of the axis.
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O R e

d) The MC20 Module will store the absolute data of the encoder at the position as ABS-
BASE. Then, the machine coordinate system home position will be set to the shifted
position according to the values of reference offset 1 and 2 at home position setting.

Parameter Number Meaning Units
PA403 Reference offset 1 at home position Command resolution
setting (home position shift distance}
FPA404 Reference offset 2 at home position Command resolution
setting (home position shift adjustment)

When the home position is set, the MC control relay setting of the axis will be com-
pleted.

Note {HOME POSITION (ZST)is executed while the axis is travelling, an alarm will
oceur.

e) Repeat the above for each axis.

f) After the machine coordinate system of each axis is set, the MC20 Module will be
ready to operate automatically or with programs from the Teach Pendant.

Home position of machine

coordinate system Next power-up position
Home position
setting position l ‘L .
Machine coordinate system l 0 IMPP §] (+)’
!
Encoder’s absolute position | 1‘ ] ! (+)’
1 1
0 {ABSBASE] | [ABSPOS}
Absolute home position Reference offset 1 + Reference offset 2

« After the above settings are done and the MC20 Module is turned OFF, the MC20 Mog-
ule will calculate the following and automatically set the same machine coordinate sys-
tem whenever the MC20 Module is turned ON (i.e., the MC20 Module will be ready to be
in program operation whenever the MC20 Module is tumed ON).

MPOS (command resolution) = (ABSPOS — ABSBASE) — (Reference offset 1 + Ref-
erence offset 2)

6.3.2 Ladder Program Examples

1) Anexample of a ladder program to set the home position under the following conditions is
described below.

a) MC20 Module no.: 1

b} Axis 1: X, axis 2: Y, axis 3: Z, and axis 4: S
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6.3.2 Ladder Program Examples cont.

¢) Position detecting system: Absolute position detection

4EXAMPLE)D _{1) MACHINE RESET (RST): This command is used to reset the alarm status of the MC20 Module.
Positive transitional " Control block and contents of its register
centact . 4 ™
—J P |—MW 400501 —— )>— 400501 1 [MC20 Module no.
100201 ReSET " 000301 400502 System use
- }— 400503 Status
Output 000302
100202 Variable MC '
clear RST
000303

{2) MODE SET (MOD): This command is used to designate the operating mode of the MC20 Module.
Normally open contact

— o 400504 —( }— 400s04 [ 1 |MC20Module no.
100203 mode.. 000304 400505 System use -
. ——( )»— 400506 Status
100204 Automatic MC 000305
' MOD

Online edit
ae 100205 mode

(3) SERVO ON (SVN): 'i‘his command is used to turn ON the servos of axes 1 to 4 of the MC20 Module.

T F——— 400507 —{ > 400507 71 MC20 Module no.
100206 SERVOON 000306 400508 15 |Controlled axis designation
—( — 400509 System use
MC 000307 400810 Status
SVN

{4) JOG 1: This command is used to enable the JOG operation of axis 1.

—i I-— 400511 —-———( )— 400511 1 | MC20 Module no.
10207 YOG | 000308 400512 | ' |Controlled axis designation
= —( )— 400513 System use
averse 000309
100208  hovers MC 400514 Status
JOG
L 000310
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(5) JOG 2: This command is used to enabla the JOG operation of axis 2,

r—' }—W 400515 —( )— 400515 1 | MC20 Module no,
100209 000311 400516 2 |Controlled axis designation
400517 Systemn use
100210 overse MG 000312 4o0518 Status
JOG :
000313

(6} JOG 3: This command is used to enable the JOG operalion of axis 3.

—  f———— 400819 —( }— 400319 1| MC20 Moduie no.
100211 YOG 000314 400520 4| Controlled axis designation
. 400521 System use
everse 000315
100212 rotation MC 400522 Status
JOG
4 000316

(7) JOG 4: This command is used to enabie the JOG operation of axis 4.

— |———— a00s23 ——( }— 400523 1| MC20 Module no.
100213 JOG 000317 400524 8 | Controlled axis designation
F— 400525 System use
100214 ~ Rleverse MC 000318 490526 Status

JOG
—1 0003192

{8) Set the travet amount of each axis in STEP opsration.

— 1 #01000 [ #01000 [ 01000 | #01000

190231 SDAT SDAT SDAT SDAT
ameso. | 400520 | | aovsae | | 400ss3 | | 4o0ss0

—  |—— #00100 — #00100 —| #00100 — #00100

190e% SDAT SDAT | | spar SDAT
amos™ | acos2e | | 400536 | | 400543 | | 400550

—  |—— #00010 — #00010 | #00010 — #0010

100233
Travol SDAT SDAT SDAT SDAT
amount | 400529 400536 | | 400543 | | 400550

—  |—— #00001 ] #00001 — #00001 | #00001

100234 SDAT SDAT SDAT SDAT
Travel
gn;Oum 400529 400536 400543 400550
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6.3.2 Ladder Program Examples cont.

(9) STEP (STP) 1: This command is used to enable the STEP operation of axis 1.

— P} STEP 400527 —— )— 400527 1| MC20 Module no.
100215 STEP start 000320 4n0s0g 1 | Controlled axis designation -
Rovorse . —0(()03?21— 40052% STEP travel amount L {travel amount of ax:s in STEP operation)
100218 gtation MC 400530 0 | STEP travel amount H
) STP ‘—{ >_ 400531 © | Time-out error check time (s}
100217 Qperation L000322 450532 Systemuse
400533 Status

(10) STEP (STP) 2: This command is used to enable the STEP operation of axis 2.

- P |L 400534 ——{ )— 400534 1_| MC20 Module no.
100218 STEPstart | 000323 440535 2 | Controfled axis designation
( )— 400536 STEP travel amount L {travel amount of ‘axis in STEP operation}
100219 g?;t?‘;f,e MC 000324 400537 O | STEP trave! amount H
: sTP —— )>— ‘acos3s 0 | Time-out error check time (s)
100220 ggooa;[atuon 000325 400539 System use
400540 Status

(11) STEP (STP} 3: This command is used to enable the STEP operation of axis 3.

P T2 1 go0sa1 —— )— 400841 1_| MC20 Module no.
100221 STEP start 000326 440542 4 | Controlled axis designation
Reverse 000527 400543 STEP travel amount L (travel amount of axis in STEP operation)
100222 rotation MC 400544 0 | STEP travel amount H
) STP % J— 400545 0 | Time-out error check time (s)
100223 ghetaton 000328 400546 System use
400547 Status
{12) STEP (STP) 4: This command is used to enable the STEP operation of axis 4.
— P I——SL 400548 —{ — 400548 1| MC20 Module no.
100224 STEP start : 000328 400549 8 | Controlled axis designation
—{ |—Fl— —_—( )_ 400550 STEP travel amount L {travel amount of axis in STEP operation)
100225 ro?;t?cr)?\e MC 000330 450551 0 | STEP travel amount H
: sTP [ J— 400852 0 | Time-out error check time (s)
_| 100228 %Jgrrtatlon - 000331 00553 System use
400554 Status
(13} HOME FPOSITION (ZST) 1: This command is used to designate the machine coordinate home position of axis 1.
400555 —— )— 400555 1 | MC20 Modute no.
100227 HOME 000332 400556 1 | Controlled axis designation
. POSITION 1 ——( }— 400557 System use
MC 000333 400558 Status
Z8T
. 000334
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{14) HOME POSITION (ZST) 2: This command is used to designate the machine coordinate home position of axis 2.

— P —————1 400580 — }— 400850 1| MC20 Module o,
100228 ggglE 000335 400560 2 | Controlled axis designation
ITION 2 —=( F~ 400861 System use
MC 000336 400562 Status
zsT ——{( )=~
1 000337

(15} HOME POSITION (ZST) 3: This command is used to designate the machine cocrdinate home position of axis 3.

—+ P % 400563 [—{ J— 400563 1 | MC20 Module no.
100228 HOME 000338 400564 4 | Controlled axis designation
POSITION 3 . 400565 System use
MG 000339 400566 Status
zsT
000340

{16) HOME POSITION (ZST) 4: This command is used to designate the machine coordinate home position of axis 4.

| P f————— 400567 [—— — 400567 1 | MC20 Module no.
100230 HOME _ 000341 4068 8 | Controlled axis designation
POSITION 4 400569 Systam use
MC 000342 400570 Status
zsT —{ —
4 000343

The following will result when the above HOME POSITION commands are executed
properly. )

Note (1) The present position will be the value added with the home position shift distance des-
ignated with PA403 and PA404. :

(2} The home position setting completion signal of the MC controt relay wili be ON.

MC20 Module 1

P10113: Completion of setting axis 1 home position
P10114: Completion of setting axis 2 home position
P10115: Completion of setting axis 3 home position
P10116: Completion of setting axis 4 home position

MC20 Module 2

P20113: Completion of setting axis 1 home position
P20114: Completion of sefting axis 2 home position
P20115: Completion of setting axis 3 home position
P20116: Completion of setting axis 4 home position
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6.3.2 Ladder Program Examples cont.

2) The following is an example of a ladder program used to set the contrel btocks of ail mo-
tion commands for ladder logic programs to the values shown in the above program.

<EXAMPLE p Example of Program to Set Control Blocks to Numeric Values

_|/

- P |— #00001 [ #0000% [ #00001 H #00015 [ #00001 [ #00001 [ #00001 [ #00002  #00001
001801 | gpar SDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT
400501 | | 400504 | | 400507 | | 400508 | | 400511 | | 400512 | | 400515 | | 400516 | | 400519

— P | #00004 [ #00001 H #00008 [ #00001 400001 [ #00002 {-| #00001 [ #00004

001501

#00001

SDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT
400520 400523 400524 400527 400528 | |- 400534 400535 400541 400542

| P —{ #00001 [H #00008 | #00001 [ #00001 H #00001 [ #00002
901501 | gpar || spar || spat || spar || spaT || spat || spar || spar ;| spar
400548 | | 400549 | | 400555 | | 400556 | | 400560 | | 400561 | | 400565 | | 400566 | | 400570

#00001 [ #00004 [ #00001

Function of SDAT

When input 1 is ON, the source (i.e., the value on the first line) will be stored to the des-
tination (i.e., the register of the reference on the last line).

16-bit Data Set (SDAT)

Input 1:

Data set is executed Source L Qutput 1: -

There is no difference in status between
output 1 and input 1.

SDAT

Destination
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6.4 Items Related to Absolute Position Detecting Function

g The items related to the absolute position detecting function are described below.

6.4.1 Self-diagnosis of Absolute Position Detecting Function ................ 6-18
6.4.2 Related Functions . ... . . i i e e 6-18

6.4.1 Self-diagnosis of Absolute Position Detecting Function

The following self-diagnosis of the absolute position detecting function is performed.
1) Positioning Check at Power-up

An alarm will occur if the difference between the absolute data stored in the MC20 Mod-
ule when it is turned OFF and that detected by the MC20 Moduie when it is turned ON is
larger than the allowable value designated with PA401. This alarm can be reset by
executing ALARM RESET. If the allowable value is set to 0, this check will not be per-
formed.

2) Battery Voltage Check

a) While the MC20 Module is turned OFF, the absolute data stored in the MC20 Module
is backed up by the battery connected to the BAT connector of the MC20 Module. Yas-
kawa’s Battery Module has a battery alarm, which will occur if the voltage of the bai-
tery drops to a certain degree.

b) i the battery alarm occurs, replace the battery with a new one within one month,

¢) Inprinciple, the battery must be replaced while the MC20 Module oceur, or the stored
absolute data will be lost in approximately one hour (i.e:, the absolute data stored in
the MC20 Module will kept for approximately one hour due to the capacitors of the
absolute encoder and Battery Module.

Note Ifthe capacitors of both the absolute encoder and Battery Module discharge its electricity, the
MC20 Moduie will not operate and an error will result or an alarm will accur, in which case, the
absolute encoder must be initialized. After the battery is dead, the absolute encoder cannot
be used as a standard incremental detector.

6.4.2 Related Functions

1) Automatic Operation

The startup of an absolute position detecting system that includes the MC20 Module is
required, or an alarm wilt occur, If the absolute data of the MC20 Module is lost, an alarm
will oceur. In both cases, the automatic operation of the MC20 Module or the program-
ming operation of the MC20 Module with the Teach Pendant is impossible.

2) Stored Stroke Limit Function

Afterthe startup of an absolute position detecting system that includes the MC20 Module,
the stored stroke limit function of the MC20 Module is enabled after power is supplied to
the system.
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6.4.2 Related Functions cont.

3) Backlash Compensation

The backiash compensation function of the MC20 Module is enabled until it completes

home position settings. The backlash compensation function is disabled at the time of

first home position setting of the MC20 Module and the next time it is turned ON, at which

time the machine coordinate home position will be set. The backlash compensation
. direction is opposite of the home return direction. Therefore, the backlash compensation

function will be enabled the next time the axis travels towards the opposite direction of the
. home retum direction. :
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Appendix

Motion Commands

Table A.1 provides the MC20 Module motion commands. These commands are ex-
plained in detail in Chapters 2.2 through 2.5.

Table A.2 provides the characters that can be designated for each MC20 Module mo-
tion command.

Table A.3 provides the MC20 Module motion commands that can be used together in
the same block.

Table A.4 provides the CPU Module motion commands. These commands are ex-
plained in detail in Chapter 2.3 through Chapter 2.4.

Table A.5S provides the modes in which each CPU Module motion command can be
executed.

Table A.6 describes which CPU Module motion commands can be executed simulta-
neously.
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A.1 Motion Commands
Table A.1 MC20 Module Motion Commands
These commands are classified as follows: M1 through M6 are for modal groups 1 through 6,
and NM is for the non-modal group of commands.
Command Name Class Command Format Function/Meaning
(see
note}
MOV POSITIONING NM |MOV  X-Y-Z-5— Executes simultaneous positioning for
Target position a maximum four axes at rapid traverse
speed.
MVS LINEAR INTERPOLATION | NM |MVS _X-Y-Z-8-F-T— . | Executes linear travel at tangential
) velocity F for a maximum four axes
Target position simultaneously.
MCW CIRCULAR NM [MCW  X-Y-R~-F-; 1 Executes circular travel at tangential
INTERPOLATION CW velocity F for two axes simultaneously,
MCC CIRCULAR M_CC X—Y-I-J—F—T—; ! follmging fad'ius Ror center-point
INTERPOLATION CCW coordinates T and J.
MCW HELICAL INTERPOLATION |-NM | MCW = X-Y-R-ZF-F—; 4 Move three axes simultaneously in a
cw combination of circular interpolation
MCC  X-Y—-J-Z- and linear intetpofation outside of the
MCC HELICAL INTERPOLATION - F-T— 4 circular interpolation plane. Speed
CCwW i -
designation F becomes the circular
interpolation tangential velocity.
PXY PLANE XY Mt |MCW PXY X-Y-R- Designates the plane in which circular
PYZ PLANE YZ - s S| interpolation is to be executed. Also
PZX PLANE ZX = valid for designating circular
PXS PLANE XS MCC XY XYohb Linterpolation plane in the helical
PZS PLANE 7S ! interpolation command.
PYS PLANE YS M6 |PST  PXY X-Y-I- Also used for designating the PALLET
J=U-V—; SET (PST) matrix plane for use in
PALLET MOVE (PMV).
ZRN HOME RETURN NM [ZRN  X-Y-Z-8— Retums each axis to its home position
o after positioning to the intermediate
Intermediate position position. The first time after power-up,
positioning will return directly to the
home position without travelling to the
intermediate position.
PMV PALLET MOVE NM |PMV P-C— . Positions at rapid traverse speed to
the position of the grid point number
Grid point for the specified pallet number. The
" gom grid point data must be saved in
number advance by means of PALLET SET
Pallet number (PST).
PST PALLET SET M5 | PST PXY P-X-Y- Saves in memory, for the specified
I~ U-V—= J plane, the pallet number and its grid
point data. This must be done before
L PALLET MOVE (PMV} is executed.
Grid point pitch
Number of grid points
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Command Name Class Command Format Function/Meaning
(see
note)

SKP EKiP NM | SKP X-Y-Z-8-F-T-; .1 Skips the remaining movement and
operation proceeds to the next block
when the SKIP signal tums ON while
the axes are travelling. The position at
which the SKIP signal tumed ON is
saved.

ABS ABSQOLUTE M2 |ABS;J Treats afl subsequent coordinate

PROGRAMMING MODE words as absolute values.
INC INCREMENTAL M2 |INC; 4 Treats all incremental coordinate
PROGRAMMING MODE words as absolute values.
POS CURRENT POSITIONSET | NM |POS X-Y-Z2-5- A Changes the current position to the
Desired coordinate desired coordinate values.
values Subsequent move commands utilize
the new coordinate system.

MVM MOVE ON MACHINE NM | MVM MVS X-Y-Z-5- Moves the position along the machine

COORDINATES - : F-; - coordinates. The machine coordinates
refer to the coordinates that are
automatically set when the home
retum is executed. These coordinates
are not affected by the POS
command.

TIM DWELL TIME NM [TIMP= Pauses operation for the amount of

. time specified by P, and then proceeds
to the next block.

STP PROGRAM STOP NM |[STP; - Stops the motion program until it is
restarted by means of the start
operation.

END PROGRAM END NM |[END; o Ends the motion program.

PFN IN-POSITION CHECK NM [ MVS X-F-PFN; 4 Proceeds to the next block after the

or positioning in the same or previous
PEN; 2 block enters the positioning
completion range (parameter setting).

INP SECOND IN-POSITION M3 | INP X-Y-Z-5— Proceeds to the next block after

RANGE SETTING Second positioning subsequent interpolations enter the

completion range second positioning completion range.

SET SET EXTERNAL QUTPUT | NM |SET MO W Proceeds to the next block after the M

P code is output and the MFIN signal
M code (01 to 96) from the CPU Module is raturned.

PNT PASS NOTCH SIGNAL M4 |PNT X-Y-Z-5-MOO; 4 Outputs the specified M code (01 to

QUTPUT - I 986) when the transit points for all axes

Transit point for each axis have been passed during movement
in subsequent blocks.
MOV  X-Y-Z-8—

SNG IGNORE SINGLE-BLOCK NM [SNG MOV X— 4 A block with this command will be

SIGNAL SNG MVS Z-F— . operated continuously even in the
single-block operation mode.

IOW VO WAIT NM | I1OW After the front output variable “O” has

(front output variable = Q) been output, outputs the back output
(condition /0 variable = A} variable “O" when the condition /O
(back output variable C = variable reaches the *A” state.

L); 4

GSB SUB-PROGRAM CALL NM |GSB POC LOGD; - Executes the program number
specified by P as a sub-program for
the number of times specified by L.

RET SUB-PROGRAM END NM [RET: 2 Designates the end of the
sub-program.
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Command Name Class Command Format Function/Meaning
{see
note) .
PCN-" PCON SIGNAL OUTPUT NM |PCN X~Y=Z-5-; . Turns ON or OFF the PCON( signal
) output for the specified axis.
VCC™ VOLTAGE OUTPUT NM [VCC X-Y-Z-5-T- . Outputs the analog voltage as the
. output for the specified axis.
EXM * EXTERNAL POSITIONING | NM [EXM X-I-U-Y-J-v-; 1 When the external positioning signal
- : tums ON, moves only the extemal
positioning travel distance and is
completed.
PGS~ RATIO OPERATION NM |PGS X-I-Y-J-Z-K- Operates a slave axis for the travel
MST; o distance that is calculated by
multiplying the travel distance of the
B} master axis by a ratio.
PGR "~ RATIO OPERATION NM | PGR; 4 Cancels the ratio operations for all
CANCEL or axes.
PGR X0 YO;J Cancels the ratio operations for the
specified axis or axes.
TSS® TRAILING NM |TSS a-P- MS; J After synchronizing the trailing axis
SYNCHRONOUS | with the master axis, switches to
OPERATION XY ZorZ " trailing synchronous mode.
TSR*® TRAILING . NM | TSR; o Cancels the trailing synchronous
SYNCHRONQUS operation.
OPERATION CANCEL

*:  New siep-2 functions.

Command Name Command Format Function/Meaning
<Variables> .
#10OO Common variable _[ #1 to #199 « Used for general purposes.
#1000 input variable #11 to #1256 » Reads MC coil status.
#0000 | Output variable #01 to #0256 * Qutputs MC relay status.
#0000 System variable #1001 to #1018 = Reads system variables such as current position |
. _ and saved SKIP position.
#0000 Link input variable #1101 to #1116 » Reads MC link register value,
#3000 Link output variable #1201 to #1216 + Transmits values to MC link register.
~{HO H variable H1 to H8 « Used for positions and speeds.
<Arithmetic ; - o ‘ ‘
= Commands> 1 #i =100, # = #i Numeric range: 0 to 499,998,999
" DEFINE #i = #' 8K Integers only. Digits to the right of the decimal point
ADD i = I are discarded. ]
SUBTRACT H=# -k Calculations are carried out from left to right with no
* #Hi=##k order of priority.
/ .| MULTIPLY i i/
DIVIDE #f‘ ] o
COMBINE =4~
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“

Command Name Command Format Function/Meaning
<Control Commands: .
IF GOTO BRANCH IF <condition> GOTO n; 4 » When the condition is realized, the program jumps
to block n.
WHILE DO | REPEAT WHILE <condition> DOm; .1 | « While the condition is in effect, the block from DO m
DEND vee to DEND m is repeated.
DEND m; J : )
#EL1ODO POINT TABLE MOV —#E— J A point table for storing the position data for the four
POSITION axes is created. It is then possible to move to a

MOV X#E-Y#E-F-; 1 given position by specifying a point number along
with the motion command. :

Table A.2 Commands Usable With Motion Commands

In the following table, M1 through M6 stand for modal groups 1 through 6, and NM stands for the
non-modal group of commands.

Command Name Class | Command Characters That Can Be Designated
Overlap 'NXYZS | RIJKL | XFYFZFSF | FPCLMT
MOV POSITIONING NM Yes 00000
MVS LINEAR INTERPOLATION 00000 o 0
MCW CIRCULAR 00000 |00000 o] 0
INTERPOLATION CW
MCC CIRCULAR . 0000000000 18] 0
INTERPOLATION CCW
MCW HELICAL 0000QO0O|00000| 0O O O O |0 o]
INTERPOLATION CW
MCC HELICAL Q0000 |00000| 0 O O 0O |O 0
INTERPOLATION CCW ‘
PXY PLANE XY M1 Yes o
PYZ PLANE YZ ] o]
PZX PLANE ZX O
PXs PLANE XS 0
PZS PLANE ZS5 O
PYS PLANE YS o]
ZRN HOME RETURN NM No Q0000
PMV PALLET MOVE NM No O 00
PST PALLET SET M5 Yes 00000 0000 (U, VW, T o]
SKP SKIP NM Neo 00000 o] o]
ABS ABSOLUTE M2 Yes o]
PROGRAMMING MODE
INC INCREMENTAL @]
PROGRAMMING MODE
POS CURRENT POSITION NM No 00000
SET
MVM MOVE ON MACHINE NM Yes (o]
COORDINATES
TIM DWELL TIME NM No o) 0
STP PROGRAM STOP NM No 0]
END PROGRAM END NM No 0]
PFN IN-POSITION CHECK NM Yes 0
JINP SECOND IN-POSITION M3 No o]
RANGE SETTING
SET SET EXTERNAL OUTPUT | NM Yes o] o]
PNT PASS NOTCH SIGNAL M4 Yes Q0000 0
OUTPUT
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Command Name Class | Command Characters That Can Be Designated
Overlap [NXYZS [ RIJKL | XFYFZFSF | FPCLMT
SNG IGNORE SINGLE-BLOCK | NM Yes O
SIGNAL
iow 11O WAIT NM No o]
GSB SUB-PROGRAM CALL NM No 0 00 5
RET SUB-PROGRAM END NM Ne |O |
PCN PCON SIGNAL OUTPUT NM No 00000
vCC VOLTAGE OUTPUT NM No 00000 o o]
EXM EXTERNAL NM No Q0000 | COQO0 (U, VW, T)
POSITIONING :
PGS RATIO OPERATION NM No 00000 ]| 0000 (MSO)
PGR RATIC OPERATION NM No 00000
CANCEL
TSS TRAILING | Nm No 00000 (Msoy - [ ©
SYNCHRONOUS
OPERATION
TSR TRAILING NM No O
SYNCHRONOUS ‘
OPERATION CANCEL
Note 1) Commands marked with “O (Yes)” in the “Command Overlap” column can be designated in the
same block with other commands. Commands in the same group in this table (i.e., MOV to MCC,
PXY to PYS, and ABS to INC) cannot be used together in the same block. For details, referto Table
A.3 Commands Compatible Within the Same Block.
2) A numeral (0 to 9), an H variable (H1 to H8) and a common variable (#1 to #1 99) can be added after
the designated character.
Table A.3 Commands Compatible Within the Same Block
The following table shows which commands can be used together in the same block. An “0”
indicates that the two commands can be used together and an “X” indicates that they cannot.
Command Compatible Commands
MM MP PIPIPIPIP|Z P(S|A[1|P|M[T|S|E|P;]1|S|P|S|I|G =|1GIWD|D
olv(c|c|x|Y|ZiX|Y|[Z|R|M[S|{K|B|N|O|V|1|T|N(F(N[E|N|N{O|S|E|+|F|O|{H|O|E
ViS|wWC|lY|2 S|S(S|IN|V|T|P|S|C|S|M[M|P|D(N|P|TI|IT|GiW|B|T|— T N
*| |ojL} |D
! E
MOV X[XIXixX{O|O|O|O|O[OIX{ XIX[X]|O1OIX| O] X| X[ X]O| X[ X{X|O| X[ X|X[X|X|X|X]|X]|X
MVS XIXiX[X1O|O{ O[Ol O]O| X X|X|X|O|OIX| O X[ X X| O X| XiX|O| X| X| X[ X|X|X|X]|X|X
MCW X{IX|X|X|O|O|O| 00O XIX|X[X]|O[O]X| Q| X[ X|X[O|X{ X]|X|Of X| X X| X| X[ X]|X[X|X
MCC XIX|IX|X|O|C|O|O|CIO|X|X|X|X]O|OIX[O X|X|X|O|X{X|X]O| X]X|X|X|X|X[X]X]|X
PXY O|olo[O| X X[ X|X|XIX|X|O|O|X|Q|O{X| O X{ X|XIO|XIX|X|O| X| X[ X[ X]|X|X]|X] XX
PYZ O|O[O|O| X | X|X|X|XIX|X]O[OIX| OO X[ O} XIX|X|O| X{X|XIOfX|X]| X{X|X| X|XIX{X
"|PZX Olo|o[o| X i X[ XIX|X|X[X[O|O|XiO|O|X|O| X[ X|X|O| X[ X|X[JOIX| X[ X|X]| X X|{X|X[X
PXS olo|o[o|XIX[X{X|X]|X[X|O|O|IX|O| O X|O| X[ X]|X|OIX[XIX|O] X|X|X|X|X| X|X|X[X
PYS O|O|O| O X X| X[ X|X|X|X[O[O|X|O| O X{O| X[ XIX|OfX[X{X]|OIX| X X|X| X} X|X[X]|X
P28 OlO|OI O XI X[ X[X]X|X|X{O{O|X|O|O| X{O| X[ X X| O X[ XIX|O] X | X{X|X|X|X|X|X[X
ZRN XIXIXEX XXX XX XXX X[ X[O]O X X[ X[ X{X{Op X[ XiX|O| X| XX XXX X[X]|X
PMV X|XiX|X|o|Oo]Oo|O1O| O X1 X X|X[O O X| X[ X| XX | O X XIX{O| X X|{ X| X| X| X|X[X|X
PST XIXIX[XIO|O|O|O{O|OIX| X X| X[OVOIX| X[ X| X X|O| X|{ X|X{O| XIX|X| X| X]| X X[X{X
SKP KIX| XXX XXX XXX XX X[ OO X | X[ X| X X{ O X[ XIX| O] X[ X{X| X| X X[ X[X{X

|
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0| 0]0]|0{0]0]0] 0] 0| 0| 0| 0| 0| O] X|X|{Ol0| 00| 0|0} 0jO|0jO|0{0|0jo[0|olo|o|0o
0|0]OjO|0]0}0|O[0] 0| 0| O[O O] X|X|OjO|O|O| 00| O|0|O|0|0{O|0]j0|0|0|0]0|0
X{XIX]X| X XXX XXX X]X]XJO[Of X| X | X| X| X|O| X|X|X{O| X[ X[ X|X|X|xX|X|X]|x
O[O} O| 0| 0| O[O0 0| O] X{ X | X| X|O|Of X[ X X|X|X]O|X|X{O[ O X[ X[ X|X|XIX|X[X]|X

XIX|X[XGXIX]X] XXX XXX X[O) O X X[ X[ X[ X{O| XX X|O| X[ X[ XX x|X]|x]|x!|X
XIXIX]XIXPXPXPX XXX XXX OO X| X[ XIX| X[ O] X X| X[ O X[ X XIX|X|X]|X[X]|X
XEXIXIX] X XXX XX XXX X[O[O X| XXX X| O X X| X|O| XXX X| X[ X|xXIX]|X
O|0j0|O|0O[0]0|0]0|{0;0| 0] 0| 0| 0| 0| 0|00 0] 0| X|0[0|0]0|0|O|0jO|O|O|0|0|0
XX XXX X X[ XXX XXX X[ O[O X| X | X X[ X|O{ X| X| XjO| X| X|X|X|X|X|X]|X|X
XXX XX XX XX X[ XXX X[O] O X X X| X| X| O X[ X| X O] X[ X[ X]X]|x|X{X]|x]|X
XXX XIXIXIX X[ XXX XXX O[O X|O| X[ X| X|O| X[ X|X[O]| X| X[ X|X|X{X]|X]|X|X
0| O[O] 00| 0| 0|O|0|0|0|0|0]0]|O[0|O]|0|O|O|O|O|C|O]oX|0|0|0|0lo]|0|0|0|0
XX XIX XXX XX XX XX X[OJO X X| X[ X|X|O] X| X} X[ O] X[ X[ X} X]|X|X[x]X{X

XIXIXPX[X]X] XXX X{X|X|X|X]O[O| X|X|X|X[X[O| X[ x| X|O}xX|X|Xix|XiX[x]|x]|X].
XIXIXIX| X X[ XXX XX X][X|X[O[O| XIX|X| X|X|O| X[ X[X|O| X| X X[X[X[X]X]|x|x
XEXIXPX] XXX XX XXX XX O[O X XX | X X|O|X| X| X[oixIx[xixX|X|X|X|X|X
XIXIX[X] XXX X[ X XXX X]X[OJO X[ X{X| X[ X{OI Xi X | X[ O X| X[ X|X|X|X[X]|X|[X
XXX [ XX XXX XX XXX X[ O] O X | XX X[ X0 X[ x| X{Oo] X| x| x| x| X|X|X][x[X
X XXX X[ XX X[ XXX XX X[O] O X | X[ XIX[X]Op X[ X X[O] X X X X|X]|X|X]|X|X
XIXIXIX]X]X] X XXX X[ X[ X]X|O O] X| X| X| X[ X]XIX|X|X|O| X|X| X! X|X|X|X]|xX|X
XXX XIX X)X XXX XX X[ X]OJO X| X X| X[ X{X|X|X|X]O[X|X]|X|X)X[X]|X]|%X]|X
XIXIXPX XXX XX XXX X XFO| O] X| X[ X | X[ X[ O X| X| X|O| X | X[ X| X X[X{X[X]|X
X|X] XXX XXX XXX XXX O[O X X[ X | X| X|O| X| X[ X{OX|X|X[X|X[X|X|X]|X
XIXPXGXIXIX XX XXX X[ XX O] O X| X X{X| X| O X|X| X|O| X X{X|X|X|O| X| XX
XXX XXX XX XXX XX X]O| O X| XIX{XIX]O[ XIX| X[O| X[ X[ X|X|O]1X|X{X|X
XXX XX XXX XXX XX X|O|O[ X | X[ XiXiX|O| XIX| X[ X[ X[X]|X|X]XIX]O|X
XIXIXXPX[ XXX XXX xpx]X|ojof x{xX| X|XixX|o| X[ x| x|o| x| x[X|X|x|x|Olx|x
X{XIXIX XX XX XXX XX X]O[ Ol XX | XIX{X| Ol X[ XX O] X[ X x| X X]| X]|X]|X]|X

Command

ABS
INC

POS

MVM
TIM

STP

END
PFN

INP

SET

PNT

SNG
IOW

GSB

RET

PCN=

VCCx*

EXM=

PGS

PGR*

TSS»

TSR=*

r+r—'s'rl

IF

GOTO

WHILE
DO

DEND

*: New step-2 functions.

Note The circular and helical interpolation versions of MCW and MCC are compatible with the

same commands.
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. Table A.4 CPU Module Motlon Commands

MACHINE LOCK MODE

Command Name Funct:on!Meamng

MOD MODE SET Swnches the MC20 Module operation mode.

SVN SERVO ON Tums the servomotor power ON and OFF.

MVL PROGRAM RUN Specifies the program and block numbers, and runs the program.

MVA, MVB, | Independent Axis Operations Nomally operates independent axes A to D.

MVC, MVD Independent Axis Voltage Outputs | Qutputs the analog voltage (voltage output) from mdependent axes A
{See note.) to D.
Independent Axis Ratio Performs ratio operations with independent axes A to D as slave axes.
Operations
(See note.)

ZRN HOME RETURN Retums to home position in an incremental or absolute position

detecting system.

JOG JOG Executes jogging.

STP - STEP Executes stepping.

SMD SINGLE BLOCK MODE - Switches fo single block operation mode.

MLK Causes the controlled axes to be stationary but the current position

data changes according to program running.

MODULE RESET

HOME POSITION SETTING

MRS Resets MC20 Module to status directly after power-up.

RST MACHINE RESET Resets alarm and refreshes parameters to last set value. If axes are

. . traveliing, a deceleration stop is executed.

ESP EMERGENCY STOP Notifies the MC20 Module that the emergency stop button has been
NOTIFICATION pressed.

ARS ALARM RESET Resets the MC20 Module alarm.

MON MONITOR Monitors all internal data, including alarms, parameters, and program

numbers,

POS COORDINATE SETTING - Changes current position data.

PRM PARAMETER SETTING Sets data for parameters.

VAR H VARIABLE SETTING Sets data for H1 to H8 variables,

PTBL POINT TABLE SETTING Sets data for point table.

Z8T Sets the home position for the absolute position ‘detecting system.

Note New step-2 functions
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Table A.5 Operation Modes and Applicable Commands

Command : Operation Mode
Symbol Name Manual Automatic Online Edit
Edit

MCD MODE SET O O C @)
SVN SERVO ON O O C O
MVL PROGRAM RUN X O X X
MVA, MVB, MVC, | Independent Axis O C O O
MVD Operations

Independent Axis Voltage O ] @ O

Outputs

{See note,)

Independent Axis Ratio O C O O

Operations

{See note.)
Program ZRN | HOME RETURN O X X X
run axes JOG |JOG O X O X

STP |STEP O X Q X
Independent | ZRN | HOME RETURN O O O O
axes JOG |JOG O O O O
STF | STEP O O O @]

SMD SINGLE BLOCK MODE O O O O
MLK MACHINE LOCK MODE O O O O
MRS MODULE RESET @] O O O
RST MACHINE RESET O O O Q
ESP EMERGENCY STOP O O C O

NOTIFICATION
ARS | ALARM RESET O O O O
MON MONITOR O O O O
POS COORDINATE SETTING O Q Q O
PRM PARAMETER SETTING Q O O O
VAR H VARIABLE SETTING O Q O O
PTBL POINT TABLE SETTING O O O O
Z8T HOME POSITION O o O O

SETTING

Note New step-2 functions

O Commands that can be executed in that mode.
X : Commands that cannot be executed in that mode.
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Table A.6 Commands that Can be Executed Simultaneously

Command in Progress - Command Executed Simultarieously
Symbol Name MSIMIMIM(IM|[M, Z|J|{S|S/M|M(R|EJA|M{P|P|V|P|2Z
O|V|V|(V| VIVIVIRIO|T|IM|LIR|S|S|R|O|O|R|A|T|S
DIN|([L|(A|B|C{DIN|G|P|D|K:S|(T|P|S|N|S|M|R|B|T
. . L
MOD MODE SET XIO|X|O|O|O|O|X{X|XIOIO|O|O|O[O|O|O|O|0C{0]0
SVN SERVO ON OlAIX[X|X[X[X[X|X[X|O[O|C|OIO|OIO|X|OIOIO[X
MVL PROGRAM RUN OlOIX[{AJAJA[AIX XX |OIO|ICIO|0I0|0FA XXX ]|X
MVA, MVB, | Independent Axis QlOIo|x|joj0iolatafalO|C|O|lo|Ccio|olalx|OXx X
MVC, MVD | Operations
Independent Axis QIO|0IOoIX|O|C|lala|A|O|C|O|O|IC|O|0[A[X|O|X|X
Voltage Outputs .
(See note.)
Independent Axis OlOIO|O|O|X|OtA|la|A|OC|O|O|O|O|O(C|A]X|OX (X
Ratio Operations : ’ ;
(See note.)
ZRN HOME RETURN ClO|X[A]lA{AlA|A[A]A|OJOIOIOIOIO|CIAIX]|OIO|X
JOG JOG OIO|X[AJAJAIA|AAJA|O|IO|O|IO|O|O|CIAIXIOIO|X
STP STEP ClO|X|AlAa|Aa|Aa|AlA|AQIO[O|O|O[O{O]AIX|O|O]X
SMD ﬁ'ggéEBLOCK ClO|O|CIC|O|O(C|O|0|X 0001001000000
MLK MggglNELOCK ololojo|C|Oo|o|o|o|o|olX|C|Oolo|olo|o|o]|o|0|X
M
MRS MODULE RESET X[IXiXIX|X|X|X|X]|X]X[X]|O|OiX[X|X|X|X|X|X[XX
RST MACHINE RESET OIX[X]XIX]|X|X[X[X]|X]|X][O|XIX|OIO|O[O]|X]|O|O]|X
ESP EMERGENCY STOP |O X [ X[ XX | X[IX|{X|X|X|O|O[O[O|X|C|O|X|O|O|O]|X
NOTIFICATION
ARS ALARM RESET QIOIX|X|X|X[X|X|X|X|O|O|O{O|O|X|O|O|O|C|O|X
MON MONITOR OlOLOIO|O|O|O|OIOIOI0|O|OIO[OI0IX{Ol0]0|0|0
POS COORDINATE OlO[OIO|O|C|C|OIOICIO|IC|IO|O|O|OIO XXX X|X
SETTING :
PRM PARAMETER OO X|X|X[XIX|X[X[X[O|CIO|O|O[O|O|X[X|X|X|X
SETTING _
VAR H VARIABLE OlO|O|C|O|C|OIO|O|O|C|O|O|O|C|O|OIX|X|X|X|O
SETTING '
PTBL POINT TABLE CiO|O|O|C|OIO|O[O|O|C|O|0|O|0IO|O|X XXX O
SETTING
ZST HOME POSITION OIX[X[X][XIX[X|X|X]|X|O|X|X[Xi{X|X[O[X|X|O|OC|a
SETTING

Note New step-2 functions

O: Commands that can be executed simultaneously.
A : Commands that can be executed simultaneously if a different axis is specified.
X : Commands that cannot be executed simultaneously.
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Appendix

Parameters

» Constants that are specifically required for the operations of the MC 20 Module are
called parameters. Set these parameters to optimum values depending on the machine
specifications or capacities of the servo drivers to be used.

There are 4 types of parameters, shown in the following table.

Meaning
Parameters that must be set for standard usage.
Parameters set when required.
Parameters nomally left unchanged.

Parameters not set by the user.
{Do not change the factory settings.)

UOUJ>§

¢ The “default values” are the parameter settings made at the factory.

All new parameters do not become effective immediately after they are rewritten us-
ing the Programming Device or the Teach Pendant. They become effective according

to the timing specified in the “Effective timing” column as shown in the following
table.

* 1) Reset

New parameter settings for these parameters are effective after the MACHINE RE-
SET (RST) has been executed.

2) Power-up
New parameter settings for these parameters (and ail other parameters) are effective
after the power is turned ON or the MODULE RESET (MRS) is executed.

» If the parameter is rewritten using the PARAMETER SETTING (PRM) command of
the ladder motion commands, the rewritten parameter becomes effective after the
MACHINE RESET (RST)} command is executed.
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Appendix B Parameters

B.1 Parameters
Table B.1 Common Parameters {Controlled Axes)
No. . Name Setting Range Units Re- Read/Write Effec- | Default | Type
lated (See note 1) tive Value
Pa- Tim-
rame- | Lad- | Teach | ng
ters der | Pen- | (See
dant note
. 2)

PO0OOC | Not used --- - - - - — -- -—

POQ01 | Axis-1 name specifi- [ Axis X: b0 =1, Set axis X, % X Power- | X c
cation AxisY: bt=1 Y, Z, S, A, {No) up

. = |Axis Z: b2=1 B,C,orD N
POOQO2 g:tlri r? name specifi- | Axis S b3 = 1 i the Pro- x X LF:ower Y C
. . . p
—  AXisA: bd=1 gramming

PO003 | Axis-3 name specifi- | Axis B: b5 = 1 Device Set. X X Power- | Z C
cation Axis C: b6 =1 Set“~" if the up

PO004 | Axis-4 name specifi- | Axis D: b7 =1 axis is not X X Power- | S c
cation used. up

PQ005 | Decimal point posi- |1t03 x X Reset |3 B
tion .

POO06 | Max. interpolation 1 to 240,000 mm/min C O Reset ;24,000 A
feed speed setting (deg/min) (Yes)

POOG7 | Time constant of lin- | 1 t0 10,000 ms O @] Reset | 100 A
ear A/D for inter- '
polation (1) (See
note 3}

POO08 | Time constant of fin- | 1 to 10,000 ms O O Reset {100 B
ear A/D for inter- :
polation (2) (See
note 3)

P0O0O0S | Linear A/D constant | O to 240,000 mm/min O O Reset |24,000 |B
switch speed for in- (deg/min})
terpolation

PO010 | Deceleration 1 to 10,000 ms O O Reset | 100 B
constant of the
asymmetric A/D for
interpolation

PO0O11 [ Time constant of the | 2 to 1,000 ms O O Reset | 100 B
exponential A/D for
interpolation

P0012 | Bias speed of the 0 to 240,000 mm/min O O Reset |0 B
exponential A/D for (deg/min})
interpolation

P0O013 | Time constant of 2 to 1,000 ms O O Reset | 100 B
moving average A/D :
for interpolation

PO014 { A/D setting for inter- | 0: None O O Reset |1 B
polation 1: Single-step linear A/D

2: Double-step linear A/D
3: Asymmetric A/D
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B.1 Parameters

No. Name Setting Range Units Re- Read/Write Effec- | Default | Type
lated {See note 1) tive Value
Pa- Tim-
rame- | Lad- | Teach | ing
ters | der | Pen- | (See
dant | note
2)
PO015 | Filter selectionfor | 0: None O O Reset |0 B
interpolation 1: Exponential A/D :
| 2: Exponential A/D
' 3: Moving average A/D
4: S-curve AD
PO016 | Override enabled/ | Ovemrides Using MC Control Coils: | 202 O O Reset (0O B
disabled 16 Steps
bn=0: Disabled [pg: Axis 1 For inde-
bn=1: Enabled b1: Axis2 pendent
b2: Axis 3 axis and
b3: Axis 4 manual op-
eration
b8: Rapid traverse | For pro-
b9: Interpolation gram run
feed
( Overrides Using MC Link Regis-
ters: 0.1% Increments
b11: Axis 1 For inde-
b12; Axis 2 pendent
Ver. b13: Axis 3 axis and
B0§ b14: Axis 4 manual op-
eration
b15: Rapid traverse | For pro-
b16: Interpolation gram run
\ feed
P0017 | Function selec- b0: Manual operation X b Power- | 0 B
) tions 4 simuitaneous outputs up
bn=0: Disabled bt: Axis alarm disable -
bn=1: Enabled b2: Servo OFF disable
Note 1) “O(Yes)"inthe “Read/Write” column indicates the parameter can be changed fromthe

ladder togic program (Ladder or Teach Pendant).

2) Effective Timing:

item Meaning
Power-up The parameters rewritten with the Programming Device or Teach Pendant
are valid when the MC20 Module is turned OFF and ON or MODULE
RESET (MRS) is executed.
Reset The parameters rewritten with the Programming Device or Teach Pendant

are valid in the following cases.
* When MACHINE RESET (RST) is executed.

® When MODULE RESET (MRS) is executed.
& When the MC20 is tumed OFF and ON.

3) “A/D” stands for acceleration/deceleration.
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e

Table B.2 Axis Parameters (Positioning)

‘No. " Name Setting Range Units Re- Read/Write Effec- | Default | Type
) lated tive Value
rame- der Pen- ing
) ters . dant

PA101 | Position loop gain [0 to 200 &1 O O Reset |30 A
(Kp) {Yes) |

PA102 | Feed-forward gain | 0 to 200 % O O Reset |0 A

PA103 | Positioning comple- | 0 to 10,000 Command | 104 @] O Reset |10 A
tion range resolution :

PA104 | Positioning comple- | 0 to 100,000 ms 103 O @) Reset | 100,000 A
tion check time : :

PA105 | Following error 010 200 % AR o O Reset |200 A
margin

Note 1) “A”in the parameter number stands for the axis number (1 through 4).

2) “O (Yes)" in the Read/Write column indicates the parameter can be changed from the
ladder logic program (Ladder or Teach Pendant).
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B.1 Parameters
L. Y

Table B.3 Axis Parameters (Speed, Acceleration)

No. Name Setting Range Units Re- Read/Write Effec- | Default | Type
lated tive Value
Pa- Lad- | Teach | Tim-
rame- | der | Pen- | jng
ters . dant
PA201 | Maxdimum feed 1 to 240,000 mm/min O O Reset | 24,000 |A
speed (deg/min) (Yes)
PA202 | Rapid traverse 1 to 240,000 mm/min 201, O O Reset |24,000 |A
speed (deg/min) 204,
205,
206
PA203 | Not used 0
PA204 | Linear A/D constant | 1 to 10,000 ms 201 ) O Reset | 100 A
()
PA205 | Linear A/D constant | 1 to 10,000 ms 201, (O O Reset [ 100 B
) . 202,
204,
206
PA206 | Linear A/D constant | 0 to 240,000 mm/min 201, @] Q Reset (24,000 |B
switching speed {deg/min} 202,
204,
205
PA207 | Deceleration 1 to 10,000 ms 201, O O Reset | 100 B
constant for asym- 121310
metric A/D 216
PA208 { Not used 0
PA208 | Time constantfor | 2to 1,000 ms 210, O O Reset | 100 B
exponential A/D 217
PA210 | Bias speed forex- |0 to 240,000 mm/min 208, O O Reset |0 B
ponential A/D {deg/min) |217
PA211 | Time constantfor {2 to 1,000 ms 217 O )] Reset | 100 B
moving average
AD
PA212 | Not used
PA213 | A/D type for posi- 0: None 20410 |O C Reset |1 B
tioning (MOV/ 1: Single-step linear A/D 207
STEP) 2: Double-step linear A/D
PA214 [ADtypeforJOG |3+ Asymmetric A/D o |o Reset |1 B
operation (JOG)
PA215 | A/D type for inde- ] O Reset |1 B
pendent axis opera-
tion (MVA to MVD)
PA216 | A/D type for HOME | Always single-step linear A/D - - - — ---
BETURN {ZRN) {See note)
PA217 | Filter selection 0: None : 209, |O @] Reset |0 B
(common filter for 1: Exponential A/D 210, )
PA213 to PA216) 2: Exponential A/D with bias 21
3: Moving average A/D
4: S-curve AD

Note 1) “A” in the parameter number stands for the axis number (1 through 4),

2) The term “A/D" stands for acceleration/deceleration.
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L .

3) “O (Yes)” in the “Read/Write” column indicates that the parameter can be changed from
the ladder logic program {Ladder or Teach Pendant).

Table B.4 Axis Parameters (Home Return)

No. Name Setting Range Units . Re- Read/Write Effec- | Default | Type
lated tive Value
Pa- Lad- | Teach | Tim-
rame- | der Pen- ing
ters dant
PA301 | Home retum mode |0: DEC+C 302t0 |x x Power- |0 B
1: ZERO 308 {No) up
2: DEC+ZERO
3:C B )
PA302 | Home retum direc- | 0: Positive x x Power- | 0 B
ticn 1: Negative up
PA303 | Home position re- | 1 to 240,000 mm/min O Reset {10,000 |B
tuming feed speed {deg/min) (Yes)
PA304 |Home positionre- |1 to 240,000 mm/min- @] Reset | 1,000 B
tuming approach - | (deg/min} :
speed : - . )
PA305 | Home position re- 1 to 240,000 mm/min O Reset | 500 B
tuming creep speed _ (deg/min) . .
PA306 | Home position re- | 0 to 99,999,999 Command @) Reset |0 B .
tuming final travel- resolution
ling distance )
PA307 { Home position out- | 0 to 32,767 Pulse O O Reset | 100 B
put width
PA308 | Home position 0,1 0: Positive X X Power- | O c
- | pulse polarity selec- transition up
tion 1: Negative
transition
PA309 | Not used — . - —_— — — — -— —
PA310 | Deceleration limit 0: Disabled - x X Power- 10 C
switch inversion 1: Enabled up

Note

1) “A” in the parameter number stands for the axis number (1 through 4).

2) “O (Yes)” in the “Read/Write” column indicates the parameter can be changed from the
ladder logic program {Ladder or Teach Pendant).
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Table B.5 Axis Parameters (Absolute Detecting System)

No. Name Setting Range Units Re- Read/Write Effec- | Default | Type
lated tive Value
Pa- Lad- | Teach | Tim.
rame- der Pen‘ ing
ters dant
PA401 | Absolute en- 0 to 1,000,000 Pulse 402 x x Power- | 40,960 |A
ceder allow- {No) up
able error
PA402 | Absolute de- & Meaning: 401, X x Power- (0 C
tecting system Encoder Detecting System | 403, up
selection 0: Incrementat Incremental 404
2: Absolute AIncremental

3: Absolute Absolute
# Setting method:

Bit
b0 = System:
0: Incremental  1: Absoclute
b1 = Encoder:
0: Incremental  1: Absolute
PA403 | Reference off- | 0 to +99,999,999 Command | 404, X X Power- | O B
set 1 at home resolution | 402 up
position setting
(Home position
shift distance)
PA404 | Reference off- | 0 to £99,999,999 Command | 403, X x Power- { O B
set 2 at home resolution 402 up -
positicn setting
{home position
shift adjust-
ment)
PA405 | Servopack type |1 : Z- 1l type (SGDM-10 or x x Power- | O C
SGDH-0O0O) ' up

0 : Other types

Note 1} A" in the parameter number stands for the axis number (1 through 4).

2) These parameters can not be changed from the ladder logic program (Ladder or Teach
Pendant).

Table B.6 Axis Parameters (Machine System and Peripheral Equipment)

No. Name Setting Range Units Related Read/Write Effec- | Default | Type
Parame- Lad- | Teach | tive Value
~ fters der Pen- | Tim-
dant | '"9
PAS01 | Number of encoder {1 to 32,768 Pulse 502 x X Power- | 2,048 C
pulses {No) up
PA502 ! Encoder pulse sig- | 1: AB phase x 1 501 X X Power- | 4 B
nal selection 2. ABphasex2 up
4; ABphase x4
PA5S03 | One machine rota- |1 to 1,500,000 Com- X X Power- | 10,000 | A
tion/command reso- mand res- up
lution olution
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e ]
No. Name Setting Range Units Reilated Read/Write Effec- | Default | Type
Parame- [ | ad- | Teach | live Value
ters der Pen- | Tim- |
. . dant Ing
PAS04 | Gear ratio (motor 1 {0 10,000,000 Revolu- X X Power- | 1 A
rev.) . tion up
PAS05 | Gear ratio {load rev.) | 1 to 10,000,000 Revolu- X X Power- | 1 A
tion _ up
PA508 | Mode settings: % x Power-
b0: Motor revolution | 0: Forward, 1: Reverse up 0 B
direction
b1i: Finite/Infinite 0: Finite length, 1: Infinite length | 510-b0 0 B
length 0: Linear axis, 1. Rotary axis
. . 0 C
b2: Linear/Rotary 0: Servo, 1: Voltage output
axis o Dovnot use, 1: Use 506-b4 0 c
b3: Axis type 506-63 0 B
b4: Counter ]
PA507 | Backiash com- 0 t0 32,767 Puise 510-k1 | Reset |0 B
pensation _
PAB08 | Stored stroke limit —99 999,999 to Com- 510-b0 Reset |[+9%9.9993% | B
{+) +99,999,999 mand res-
olution
PA5S09 | Stored stroke limit —99,999,999 to Com- 510-bC O O Reset |-s09999% | B
-} +899,999,999 mand res-
olution
PAS10 | Function setection 2: X X Power-
b0: Stored stroke | 0: Disabled up 0 B
limit usage 1: Enabled 508, 509
bi1: Backlash offset | 0: Disabled ' 0 B
usage 1: Enabled 507
PA5S11 | Servomotor rated 100 to 4,500 r/min x X Reset | 3,000 B
revolution
PA512 | Speed command 1to 10 Vv X X Reset |6 B
D/A output
PA513 | Servomotor maxi- 0to 10,000 r/min X x Reset | 4,000 B
mum revolution .
PAS14 | Constant of auto- 1,000 10 9,999 ms 1,000 D
matic 0 tune
Note

1) “A” in the parameter number stands for the axis number (1 through 4).

2) “O (Yes)" in the “Read/Write" column indicates the parameter can be changed from the
ladder logic program (Ladder or Teach Pendant).
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Table B.7 Axis Parameters (Servo External VO)

No. Name Setting Range Units Related Read/Write Effec- | Default | Type
Parame- [ o4 [ Teach | live Value
ters der | Pen- | Tim-
: dant | N9
PAG01 ) Function selection 3: X X Power-
bO: Overtravel input | 0: Disabled {No) up 1 8
signal (OT) 1: Enabled
b1: Brake control 0: Disabled 602, 603 0 B
output signal 1: Enabled
{BRK)
PAB0O2 | Brake time {Tb) 8to 1,000 ms 601-b2 O O . Reset |8 B
{= servo OFF) 603
PAG03 | Brake ON motor 1to 10,000 r/min 601-b2 O O Reset |1 B
speed 602 :

Note 1) “A” in the parameter number stands for the axis number (1 through 4).

2) “O (Yes)" in the “Read/Whrite” column indicates the parameter can be changed from the
ladder logic program (Ladder or Teach Pendant).
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Changing Parameters .

1) Changes to parameters may not be effective, even when the parameters have been
overwritten. For detalils refer to the following diagram, and be sure to rewrite parameters
correctly.

2) The following diagram illustrates how parameters can be changed by either using the
Teach Pendant or a Programming Device, or by using the PARAMETER SETTING
(PRM) command. : :

. . Teach Pendant
Programming Device

PRM executed

Parameters can
be changed

y v v

Copy

Parameter Parameter
datafor |;> data for
reference execution

Parameters changed

Changes

Executed
data

U

ssysanansale

L

A

;

MRS exacuted
or power is

tumed OFF then
ON again

RST executed

« PRM: PARAMETER SETTING (PRM) command

s MRS: MODULE RESET (MRS) command

+ RST: MACHINE RESET (RST) command

Refer to 2.3 CPU Module and 2.4 Peripheral Equipment for more details.

3) When using a Teach Pendant or Programming Device to change the parameters, both
the parameter data for reference and the parameter data for execution must be changed.

When MODULE RESET (MRS) is then executed, the data for execution will be created
from the parameter data for execution, into which the parameter data for reference has
been copied. At this point, the changes to parameters will become valid.

If MACHINE RESET (RST) is executed after parameters have been changed using a
Teach Pendant or Programming Device, the changed parameters will become valid. The
valid timing column is restricted however, to the reset parameters.

4) When PARAMETER SETTING (PRM) is executed, only the parameter data for execution
wili be changed. When MACHINE RESET (RST) is executed after that, data for execu-
tion will be created from the parameter data for execution. At this point, the parameters
changed using PARAMETER SETTING (PRM) will become valid.
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Note

B.1 Parameters

If MODULE RESET (MRS) is executed after PARAMETER SETTING (PRM) has been
executed, or the power is turned OFF then ON again, those parameters that were changed
using PARAMETER SETTING (PRM) will be cancelled and the parameters previously set
using the Teach Pendant or Programming Device will become valid.
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Appendix

Alarm Displays

The tables in this appendix show the alarm displays and their likely causes and reme-

dies. Messages will not be displayed on a Teach Pendant, as shown in the following
table.

Device Alarm Code Message

Display Display
Programming Device Yes Yes
Teach Pendant Yes No
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C1

Alarm Displays

Table C.1 Common Alarms

The error ranks are divided as follows.

A Servo OFF
B: Decelerating to stop
C: Program operation stopped
Code Message Likely Cause(s) Remedy Rank
001 Program capacity There isn't enough area for the program. | Delete unneeded programs. C
exceeded
002 | 1-block character The number of characters in 1 block has | Correct the program. (Reducethe |C
exceeded exceeded 128. ’ number of characters.)
There isn’t a “;" within 1 block.
003 - | No program number Can't find the specified program. Load the program or correct it. c
004 | Address error There isn't any data after the symbol. Correct the program. c
There isn't a symbol before the data.
The address designation is improper.
005 Nurpericgl value A minus sign, zero, or decimal point has | Comrect the program. C
designation error been used incorrectly. Check the decimal point position
i The decimal point placement is incorrect. | parameter. (P0005)
006 | Character error There is an unusable character in a Correct the program. C
significant information area.
007 ! Data digit number error | The input data digits are incorrect. Correct the program. C
: : (Data digit number}
008 | Command error An unusable command has been used. | Correct the program. C
009 | MuliFcommand error Commands that can’t be executed atthe | Correct the program. c
same time have been executed in 1
block.
010 | F designation undefined | There isn’t an interpolation feed speed: Correct the program. C
F designation during interpolaticn
. operation.
o1 No radius designation The radius has been setto “0” in a Correct the program. C
for circular interpolation | circular interpolation command. (Either R or [ and J)
012 | Not used. —_— - -
013 [ Not used. — - —
014 | Pass notch signal output | A position greater than the maximum Check the function setting Cc
command error programmable value was .designated parameters.
with an “infinite length” axis. Correct the program.
015 | Not used. - - —
016 | Plane designation error | The interpolation plane designation is Correct the program. C
missing or incorrect.
The plane designation is missing or
incorrect in a PST command.
017 | Hvariable error A designated value in H1 through H8 is | Correct the program. c
- | incorrect.
018 | No sub-program number | POO isn’t specified in the GSB Correct the program. C
command’s block.
018 - [ Not used. -~ - -
020 Not used. - - -—
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Code Message Likely Cause(s) Remedy Rank
021 Sub-program nesting Five or more levels were nested in a Correct the program so that there C
| error sub-program. are 4 or less nesting levels.
i 022 | Program end error There isn’'t an END command atthe end | Add an END command attheend |C
! of the program. of the program.
There isn't a RET command at the end of | Add a RET command at the end of
a sub-program. the sub-program.
023 | Not used. - - -
024 | Axis undefined The axis you want to use isn’t valid. Correct the program. C
The servo isn't ON for the axis you want | Check the system setting
to use. parameters.
Check the servo ON circuit.
Check the servo alarm.
025 | Zero division A division by zero was performed. Correct the program. C
Check related parameters.
026 | Arithmetic overflow An overflow occurred in an arithmetic. Correct the program. c
Check related parameters.
027 | Branch command error | There isn’t a destination in a branch Correct the program. C
command,
028 Repeat command error | There isn't an end command (DEND) for | Correct the program. Cc
the repeat command.
The repeatable range is duplicated.
There are more than 3 repeatable
nesting levels.
The repeat number designation is
incorrect.
029 | Matrix setting command | The set value of the matrix setting Correct the program. o]
error command is outside the proper range. .
The grid point setting is outside the
proper range. -
030 | Point table setting error | The point table setting is outside the Correct the program. Cc
proper range.
031 Not used. - - -
032 | Not used. - —-- —
033 | M code designation error | The M code designation is incorrect. Correct the program. c
034 | Operation biock “=" error | The location of the “=" in an arithmetic Correct the program, c
expression is incorrect.
035 Variable designation A common, input, H, or point table Correct the program. C
error variable designation is incorrect.
036 | Operator designation An operator designation in an arithmetic | Correct the program. c
error expression is incorrect.
037 | Waiting for input signal | The specification of a waiting for input Correct the program. C
command error signal command (IOW) is incorrect.
038 | Comparison operator The comparison operator designation in | Correct the program. C
designation error a conditional expression is incorrect.
039 | F designation value The command value of the interpolation | Correct the program. C
exceeded feed speed: F designation exceeds the
maximum.
040 | Number of terms in There are more than 11 terms in the Cormrect the program. Cc
expression exceeded expression.
041 Axis duplicated A moving axis has been designated to Correct the program. &
designation move with another command.
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error

system is too large.

Code Message Likely Cause(s) Remedy Rank
042 | ABSO designation range | An axis with infinite length designation Correct the program. C
exceeded has been designated to moveto a
position exceeding the allowable range
with the MC20 Module in absolute mode.
043 [ Notused. - - ---
044 | Zero signal duplication Another axis retumed to home position Correct the program B
command using HOME RETURN while EXTERNAL
POSITIONING (EXM) or TRAILING
- .| SYNCHRONOUS OPERATION were
being executed.
045 Not used. -— —-— -
to
078 :
Q79 Parameter destruction The backup battery has been removed. | Check the CPU Module’s battery. A
There is an error in the power system. Check the power system.
There is a problem with the MC20 Set the parameters and program
Module. again, Contact your Yaskawa
representative if the problem
recurs.
080 Axis name duplicated An axis name has been duplicated. Correct the parameters. A
designation _ ) )
081 Emergency stop Emergency stop Clear the emergency stop. A
Check the emergency stop input.
082 | lliegal parameter There is a problem with the group of Set the parameters again. A
parameters that have been set. For
example, the parameter combination
might be incorrect.
083 Not used. - - -
084 | E2PROM error There is an error in the gain adjustment | Contact your Yaskawa A
of zero adjustment written in EEPROM. | representative.
085 Not used. - - -
|to
090
Table C.2 Individual Axis Alarms
Code Message Likely Cause(s) Remedy Rank
A01 Servo Amp abnormal Servo Amp error. - Check for Servo Amp errors. A
Contact your Yaskawa representative if
the problem recurs even after the Servo
Amp is reset.
A02 | Overiravel (+) The overtravel {+) signal went ON. Chec!( the overtrayel Iimit switch, bring it | B
Operating error or program error. ?:::ﬂlir;;he opposite direction after
Parameter setting error. Check parameters related to overiravel
A03 | Overtravel () The overtravel (-) signal went ON. | alarm detection.
Operating @frar of program error Check the overtravel input signal.
Parameter setting error. .
A04 [ Excessively following The foliowing error of the servo Check connections between the MC20 | A

Module, Servo Amps, and motor.

Check the settings of the system setting
parameters and parameters related to
the servo.

Check other factors such as the
mechanical ioad.
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Code Message Likely Cause(s) Remedy Rank
A05 | Stored stroke limit (+) An attempt was made to move After checking the program and B
beyond the possible movement operation, reset and bring it back in the
range of the stored stroke limit. opposite direction.
AD8 | Stored stroke limit () Operaling error or program efror. Check parameters related to the stored
Parameter setting error. stroke limit.
AQ7 | Positioning error Positioning can’t be performed Check parameters related to the serve. | A
correctly. .
( Without an axis move command, 2;%?;[?; r:;gc:gs between the Servo
an error greater than PA103 '
settings continued for a period Check other factors such as the
ionger than the PA104 settings.) mechanical load.
A08 | Servo ON/OFF time-out | Servo Amp error, Check for Servo Amp errors. A
MC20 Module faulty. Contact your Yaskawa representative if
the problem recurs even after the Servo
Amp is reset.
A0S | Servo power OFF Movement of the controlled axis Reset the alarm and then tum ON the A
was ordered but the servo power $6ervo power.
wasn't ON.
A10 | Encoder disconnected Encoder's wiring faulty or Check the encoder’s wiring. A
disconnected. Contact your Yaskawa representative.
Encoder or Servo Amp faulty.
MC20 Module fauity.
AN Speed cannot be The rapid transverse speed Reduce the rapid transverse speed B
followed {PA201) for the master axis has (PA201) of the master axis.
exceeded the maximum feed speed
{PA201) of the follow-up axis during
TRAILING SYNCHRONOQUS
OPERATION. Reduce the rapid transverse speed
The rapid transverse speed {PA201) of the master axis.
(PA201) for the master axis has
exceeded the maximum feed speed
(PA201} of the slave axis during
ratio operation. Reduce the ratio.
The sfave axis has exceeded the
maximum feed speed (PA201)
during ratio operation.
Al12 | Absolute detecting In the system that absolute encoder | Reset after checking the mechanical A
system axis move error | is used; position and display position.
The axis travelled while power was | Check the system setting parameters.
OFF. ) Check the absolute encoder’s wiring.
Parameter setting error. Initialize the absolute encoder.
Absolute encoder error.
A13 | Notused -
Al4 | Absolute encoder alarm | In the system that absolute encoder § Check the alarm information with the A
is used, Servopack’s Digital Operator.
Absolute encoder alarm. Initialize the absolute encoder.
A15 | Absoclute encoder In the system that absolute encoder | Check the wiring between the MC20 A
communication error is used; Module and Servo Amp.
Absolute encoder communication Check the “SEN" signal.
error. Check the 24 VDC power.
A16 | Home position setting In the system that absolute encoder | Perform the “home position setting” B

incomplete

is used;

The “home position setting” hasn’t
been made.

operation,
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Code Message Likely Cause(s) Remedy Rank
A17 | Home position set during | In the system that absolute encoder | Check the positioning completion range | B
travelling is used, parameter.
Positioning wasn't completed when | Perform the “home position setting”
the home position was set. operation after movement is completed.
The home position was set while
the axis was moving. '
A18 | Absolute encoder In the system that absolute encoder | Check the connection to the BAT A
battery alamm is used; : . | connector on the MC20 Module.
Battery alarm from absolute Check the wiring between the MC
encoder. Module and the servo amp and between
the servo amp and the motor.
Pertorm the foliowing if the battery
voltage is low.
‘ 1} Replace the battery with a new one.
2) Initialize the absolute encoder. Refer
to 6.2.3 Initialization of Absolute
Value Encoder
3) Set the home position. Refer to 6.3
Home Position Setting.
A19 | Notused. - — ' -~
A20 | Not used. - - -
Note

— C-6—
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Appendix

Battery Module

The Battery Module is connected to MEMOCON GL120, GL130 Motion
Modules (MC20 or MC10) to supply backup power to the absolute encoders.
Backup power is provided by the large-capacity capacitor and lithium battery
built into the Battery Module. A battery voltage drop detection function also
detects voltage drops for the lithium battery and provides warnings of the
need to replace the battery both on the front panel indicators and external out-
puts.
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D.1 Battery Module Appearance

The appearance of the Battery Module and the names of components are shown in the fol-
jowing illustration. The model number is JRMSP-120XCP96000.

Front panel mounting screw
POWER indicator

ALARM1 indicato—
ALARM2Z indicatofe—=—

" Extemnal power supply/external
/O connector )

Battery voltage check switch

Battery voltage output
connector

/d

Figure D.1 Battery Module Appearance

Front panal mounting
scrow
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D.2 General Specifications

The general specificatiohs of the Battery Module are provided in the following table.

Table D.1 General Specifications of Battery Module

ltem Specification
Environmental | Ambient Operating Dto 60 °C
Conditions Temperature
Storage Temperature -25t0 70 °C
Operating Humidity 30% to 95% (with no condensation)
Storage Humidity 5% to 95% (with no condensation)
Poliution Level Pollution level 1 according to JIS B 3501
Corrosive Gas No corrosive gas
Operating Altitude Less than 2,000 m above sea level
Mechanical Vibration Resistance 10 to 57 Hz with half-amplitude of 0.075 mm
Operating 57 to 150 Hz with fixed acceleration of 9.8 m/s2
Conditions 10 sweep times each for 8 min in X, Y, and Z directions
{(according to JIS B 3502)
Shock Resistance Peak acceleration of 147 m/s2 twice for 11 ms in X, Y, and
Z directions (according to JiS B 3502)
Installation Configuration Wall-mounted
Requirements ['ciqling Method Natural cooling
Mass Approximately 500 g
Extemal Dimensions 36 x 160 x 73 mm (W x H x D)
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D.3 Battery Module Specifications

The specifications of the Battery Module are provided in the following table.

Table D.2 Battery Module Specifications

between Voltage Drop
Detection and Battery
Replacement

ltem Specification

Name Absolute Encoder Battery Module

Module Number JRMSP-120XCP96000

Number of Axes 8 axes max.

Supplied Power .o

Indicators POWER: Lit when 24 VDC is supplied to 1CN. Not lit when the battery
) voltage check is being performed.
ALARM1: Lit when battery voltage is 3.3 V or less.
ALARMZ: Lit when battery voltage is 3.0 V or less.

Battery Specifications | Model: ERBVC3N (Yaskawa specifications: with connector)
Voltage: 3.6V
Current capacity: 2,000 mAh

Allowable Days Replace within 14 days after ALARM1 indicator lights (battery voltage of

3.3V orless)

The above specification assumes that all 8 axes are connected, that no
powsr is being supplied to the Motion Module or servo amps, and that
the motors are not tumed by any force, extemal or otherwise.

External Input Signals

Signal form: 24 VDC, sourcing input (or sinking input)
Input current; 5mA . -
OFF current: 1 mA max.
Input conditions: ON voltage: (Power supply voltage — 9 V) or more

(9 V or more for sinking inputs)
OFF valtage:(Power supply voltage — 5 V) or less

In'pui impedance: 4.7 kQ

Signal |CHK Battery voltage check command. Battery voltage is
Name rechecked when signal turns ON.
External Output Signal form: 24 VvDC, sinking outputs {(open-collector)
Signals Load current: 50 mA; OFF current: 1mA max,
| Load voltage: 20.4 10 28.8 VDC
35 VDC (peak)
ON voltage: 1.5V, 50 mA
Signal | ALM1 Alarm 1; OFF when battery voltage is 3.3 V or less
Name  [AlMz [ Alarm 2; OFF when battery voltage is 3.0 V or less
PON Power ON; ON when 24 VDC is supplied to 1CN,
{OFF when the battery voltage check is being
performed.)
Signal Delays Between power supply and ALM1/ALM2 output; 100 ms max.

Between CHK signal input and ALM1/ALM2 output; 10 ms max.

Protective Circuits

Battery charge-prevention diode

Power Supply Voltage | 20.4 to 28.8 VDC {supplied from extemal source)
Power Supply Current | 0.2 A max.
Consumption
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D.4 Functions

The functions of the Battery Module are described in this section.
1) Absolute Encoder Backup

The Battery Module uses a large-capacity capacitor and lithium battery to supply backup
power to the absolute encoders to back up rotation data. When the power supply to the
MEMOCON GL120 or GL130 tums OFF, the rotation data in the absolute encoders is
backed up by the large-capacity capacitors in the Battery Module. When the voltage of
the capacitor drops below that of the lithium battery, the rotation data in the absolute en-
coders is backed up by the lithium battery.

Note The motion program, parameter, and point table data in the MC20 Module and the parameter
data in the MC10 Module are not backed up by the Battery Module.

2) Maximum of 8-axis Absolute Encoder Backup

The Battery Module is connected to the BAT connector of the MEMOCON GL 120, GL130
Motion Moduile to back up the rotation data for absolute encoders for up to 8 axes. Each
MC20 Module supports absolute encoders for up to 4 axes, so one Battery Module can
be connected to up to two MC20 Modules. Each MC10 Module supports an absolute en-
coders for 1 axis, so one Battery Module can be connected to up to eight MC10 Modules.

3) Backup Time

Backup is possible for up to one year without any power supply when the Battery Module
is connected to the absolute encoders for eight axes. if the encoders are rotated when
poweris not supplied, however, the greater power consumption cause by the rotation will
reduce the backup time.

4) Lithium Battery Voltage Drop Check

The voltage of the lithium battery in the Battery Module can be checked and the results
display on indicators and output via an external signals. The battery voltage is checked at
the following times.

a) When power to the Battery Module is tumed ON.
b) When the battery voltage check switch on the Battery Module is pressed.
¢) When the battery voltage check signal (CHK) turns ON.

Note 1) Although the lithium battery voltage check sequence is executed and the results output
when the external power supply (24 VDC) is tured ON, the battery voltage check is not
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automatically executed while power is ON and will not be executed while power is ON
uniess specifically designated. There will be no indication given externally even if the
voitage of the battery drops while power is ON. It is therefore recommended that the bat-
tery voltage check signal (CHK) be used to periodically to check the voltage of the lithium
battery in 24-hour operating systems. The voltage check, however, will reduce the ca-
pacity of the battery and we therefore recommend that the battery check be performed
no more than once a day. '

2) The status of the lithium battery can also be checked while power is ON by pressing the
battery voltage check switch on the Battery Module, Press this switch withthe end of a
fine-point precision screwdriver or similar device.

5) Alarm Display and Output

When a voltage drop is detected for the lithium battery in the Battery Module, external
alarms are generated via both indicators and outputs. The relationships among the sta-
tus of the lithium battery, the indicators, and the outputs are shown in the following table.

Table D.3 Lithium Battery Status, Indicators, and Outputs

Battery Status Indicators Outputs Conditions
Sufficient capacity ALARM1 OFF | ALM1 ON Battery voltage > 3.3 V
ALARMZ OFF | ALM2 ON
. Battery needs replaced | ALARM1 ON ALM1 OFF 3.0V < Battery vollage < 3.3V
ALARM2 OFF | ALM2 ON
Absolute encoder data | ALARM1 ON | ALM1 OFF Battery voltage < 3.0V
may not be preserved  [A] ARM2 ON | ALM2 OFF

Note 1) Lithium batteries, by their nature, quickly loose capacity once the voltage begins to drop.
Always replace the lithium battery as soon as possible, preferably within one week after

the ALARM1 indicator light.

2) The status of the indicators and outputs signals of the Battery Module are preserved
when power turns OFF or until the next time the voltage is checked.

6) Lithium Battery Voltage Measurements

The status of the indicators and output signals can be used to determine when the lithium
battery voltage check is being performed. The relationships among the operating status,

indicators, and output signals are shown in the following table.

Table D.4 Lithium Battery Status, Indicators, and Outputs

Operating Status indicators Outputs Remarks
External power supply |POWER ON PON ON —_—
ON
External power supply |POWER OFF |[PON OFF The status of the ALARM1 and
OFF or battery voltage ALARMZ indicators and the ALM1
being checked and ALM2 output signals is

indeterminate. .
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Note

D.4 Functions

1) The voltage of the lithium battery is checked when the power supply is turned ON, when
the battery voltage check signal (CHK) is turned ON for 1 ms or longer, or when the bat-
tery voltage check switch is pressed.

2) If the battery voltage check signal (CHK) remains ON or if the battery voltage check
switch is pressed continuously, the POWER indicator will remain unlit and the PON out-
put signal will remain OFF, Use a pulse signal for the battery voltage check signal (CHK)
and do not press the battery voltage check switch continuously.
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Connecting the Motion Module

D.5

Note

1) Overview

This section explains how to connect the Battery Module to the MEMOCON GL1‘20,

GL130 Motion Modules (MC20 or MC10 Modules).

2) System Connections

An example of system connections between an MC20 Module, /O Modules, and the Bat-

tery Module is shown in the following iflustration.

1224VDC |

Output Module

; Sinking

output

Common®

5ak

+24 V

24-VDC extem;l

power supply !

024

Power
el cIreuits

Battery Module MC20 Module
JRMSP-120X CP98000 H
\ 2CN ! | BAT
; internal connector _1at020]. BAT + 1eq
| Tx Z1to7 ] BATE =2 !
Lithium battery H '
[ ERBVC3N * =
10N -
-11, 4. 7Kt -12], ALNY - |

Sourcing

—3-

{ } .! 50aA nax |
-2 L ALNG .
} -1s’|f ALN2 ]

=14

50mA max

ALN2G |
POR

inputs

J

IR

508A max
PONG

y Common '

12/24 VDC

+24 Ve

'__ 024 Vot

2} Cable connectors for the external power supply/external I/O connector (1CN) and the
battery voltage output connector (2CN) on the Battery Module are provided with the Bat-
tery Module. The cable connector for the battery connector (BAT) on the Motion Module
is provided with the Motion Module.
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D.5 Connecting the Motion Module

3) Battery Module Connectors

il

I
1

]

1

1CN: External power supply/external 1/0 connector

[ ]
.
i

[

2CN: Battery voltage output connector

Note

Name Connector | Pins Connector Maker
On Module | On Cable
External power 1CN 16 MR-16RMA4 | MR-16F Honda Tsushin
supply/external /0 MR-16L Kogyo
connector
Battery voltage output | 2CN 20 MR-20RFA4 | MR-20M Honda Tsushin
connector MR-20L Kogyo

1) The modei number on the top line for cable connectors is for the body (soldered) and the

bottom line is for the hood.

2) Cable connectors are provided with the Battery Module.
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4) Connector Pin Arrangements

a) 1CN: External Power Supply/External /O Connector

A 24-V external power source, alarm outputs, a battery voltage check input, etc., are
connected to the external power supply/extemal I/O connector (1CN). The connector
pin arrangement is shown in the following illustration.

Connector: MR-16F (Honda Tsushin Kogyo, soldered)

6 024V | extemal powerinput $6 [+24V | Extemalpowerinput
5 32 4V External power iﬁput : 15 +2 4V Extemal power input
10 | Notconnected
4 [PONG | PoweronGND 3 14 |PON Power ON output
Not connected
3 AMG Voltage drop 1 GND 3 13 ALMZ Voltage drop 1 output
Not connected
2 {ALM16 | vorage arop 2 GND TN 12 [ALM1 | vottage arop 2 output
- ot connected
1 JCHKG Battery voltage check GND " 11 |CHK Battary voltage check input

b) 2CN: Battery Voltage Output Connector

Backup voltage is supplied from the battery voltage output connector (2CN) through
the Motion Modules to the absclute encoders. The connector pin arrangement is
shown in the following illustration.

Connector: MR—20M {Honda Tsushin Kogyo, soldered)

BAT6 | Battery voitage GND 3 14 {BAT | Battery voitage output

— Not connected —
BATG | pattery voltage GND T 8 | Notconnected 18 |BAT | Battery vottage output

BAT6 | mattery voltage GND 16_[BAT | Battery voltage output

BATG | Battery voltage GND :2 :m connected 147 [BAT Battery voltage output
ot connected

BAT6 { Battery voltage GND 17 1 Not connected 18 [BAT | Battery voltage output

BAT6 | Battery voltage GND 13 | Not connected 19 |BAT | Battery voltage output

BATG | Battery voitage GND 20 |BAT | Battery vottage output

e TR RS ] g B

5) Connecting the Motion Modules

The battery connector (BAT) on the Motion Module is connected to the battery voltage
output connector (2CN) on the Battery Module as described next.

a) Device Connections

Battery Modute +: irMotion Module
20M | | BAT
14, 15, 16, 17, 18,19, 20 3, BAT + L
4 Imtzuomem ‘i
,2,3.456.1 ﬂ'_/ BATG Twisted-pair cable = /E/ 2

R o e ® e g
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b) Motion Module Connector Pin Arrangement

A terminal block connector (MiniCOMBICON made by Phoenix Contact Co.) with
screw terminals is provided as the battery connector on the Motion Module. The piug
forthis connector is provided with the Motion Module. The connector pin arrangement
is shown in the following table.

Pin Signal Name . Rerarks
Name
1 + Battery voltage input | BAT: MC1.5/2-8TF-3.81-AU (made by Phoenix
2 _ Battery voltage GND Contact Co., screw terminals)

Note Although there is a charge-prevention diode for the lithium battery in the battery voltage out-
put section of the Battery Module to prevent reverse voltage, be very careful to connect the
terminals correctly.

¢) Cable Preparations

Use twisted-pair cables of wires that are AWG#24 to AWG#20 (0.2 mm2to 0.51 mm2)
to connect the Battery Module to the Motion Module. Prepare the cabies as described
next.

(1) Remove the covering of the wires for approximately 6.5 mm from the end of the
wires '

Covering

(2) Securethe ends ofthe wires by pressing the core firmly to the back of the plug and
tightening the screws to a tightening torque of between approximately 0.3 and
0.4 Nm.
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Note Although the above step is possible with a precision flat-blade screwdriver (tip size: 0.4 x
2.5 mm), we recommend the following special screwdrivér to ensure sufficient tightening
torque: SZN/K (made by Phoenix Contact Co.)
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D.6 Battery Replacement

1) When a voltage drop is detected for the lithium battery, the ALARM1 indicator will light
and the ALM1 output signal will turn OFF. These indicate that the lithium battery in the
Battery Module must be replaced. The procedure described in this section can be usedto
replace the battery while leaving data in the absolute recorders.

2) Prepare the following items before replacing the lithium battery.
a} Phillips screwdriver

b) Replacement lithium battery: ER6VC3N (Made by Yaskawa : with connector)
The model number of the lithium battery alone is ER6VC3 (made by Toshiba), but the
connector connection is made fo Yaskawa specifications. Consuit with Yaskawa be-
fore ordering only the battery.

3) Use the following procedure to replace the lithium battery.

a) Tum ON the power to the system. The power must be ON for at least 10 min. before
proceeding to the next step.

b) Turn OFF the power supply to the Battery Module. Once the power supply to the Bat-
tery Module has been turned OFF, it does not matter whether or not power is supplied
to the system (to the Servopacks).

¢} Remove the front panel from the Battery Module using the foliowing procedure.

(1) Remove the mounting screws from the front panel. There are two screws, one at
the top and one at the bottom.
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(2) Pull the front panel out from the case with the cables still connected.

Mounting screw \ Front panel

Note 1) Be very careful not o damage the boards when pulling out the front panel.
2) Do not apply unnecessary force to the case.
d) Replace the lithium battery using the following procedure.

{1) Removethe lithium battery being sure not to touch board circuits with your fingers
or screwdriver.
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(2) Connectthe new battery being sure that the connector pins are properly lined up.
The orientation of the connector makes no differences as long as the pins are
lined up with the connector. Failure to line up the pins may result in malfunction.

g
uy

The connector ¢an be in any Malfunction may result if the

crientation as long as the - pins are not lined up propery.
pins are lined up properly.

T4

E:H

e} Reattach the front panel to the Battery Module using the following procedure.

(1) Afttachthe frontpanel by pressing the board into the case so thatthe board fits into
the board support at the back of the case.

(2) Attach and tighten the mounting screws for the front panel.

™\

N

Board support

)
-

Case

f) Confirmthatthe cables are firmly connected to the connectors on the front panel, and
then turn ON the power supply to the Battery Module.

g) Check the operation of the indicators and output signals as follows:

(1) Indicators

The POWER indicator should be lit and the ALARM1 and ALARM2 indicators
should not be lit.
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(2) Output Signals _
The ALM1 and ALM2 signals ON when the PON turns ON.

(3) If the POWER indicator is not lit or either one of or both of the ALARM1 and
ALARM2indicators are lit, an error has occurred. Repeat the procedure from step
b) on page D-13. :

Possible Errors: Either 1) the lithium battery is not connected properly, or 2) the ex-
ternal power supply/external I/O connector (1CN) is not connected properly or has a
broken wire.

As long as no errors have occurred, this completes the battery replacement procedure. Turn
ON the power supply to the system if required. ‘

Note 1) Supply power to the Battery Module and absolute encoders for at least 10 min before
replacing the lithium battery so that the capacitors can be charged.

2} Do not touch the board circuits with your fingers or screwdriver.

3) Be sure that the battery connector pins are properly lined up. If the pins are not lined up
properly, problems can occur with the lithium battery.

4) If problems occur with the absolute encoders, refer to the methods for setting up the ab-
solute encoders described in the Servopack technical sheet.

/Ncaution The lithium battery in the Bat-
tery Module can rupture if
charged, causing a potentially
dangerous situation. Never
charge a lithium battery.
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Appéndix

External Diagrams

This appendix provides dimensional diagrams of the MC20 Module and the
Battery Module.
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Appendix E External Diagrams

E.1

Unit : mm
Approx. mass : 510g
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E.2 Battery Module (JRMSP-I120XCP96000)

E.2 Battery Module (JRMSP-120XCP96000)

Approx. mass : 500g L
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INDEX

A . common parameters
in the MC20 Module, 5-6

Absolute Encoder settings, 5-14

connection example, 4-16, 417, 4-18, 4-19 connector signals
example application, 3-10 for Servo Connectors SV1 to SV4, 4-12
initialization, 6-8 input signals, 4-13

- . . output signals, 4-14
absolute position detecting, operation, 6-2

- . Connectors
absolute position detection connection examples, 4-15
. . Ll
autematic operation, 6-21 on front of MC20 Module, 4-4
axis parameters, 5-40 pin arrangement, 4-5, 4-10, 4-23, 4-24, 425

backlash compensation, 6-22
operation, 6-2

related parameters, 6-6
setf—diagnosis functions, 6-21

CPU Mecdule, relationship to MC20 Module, 2-8

startup, 6-5 D
stored stroke limit, 6-21
with absolute encoder, 6-2 decimal point position, designating, 5-15

acceleration/deceleration, axis parameters, 5-31
analog speed reference, description, 4-3 E

appearance, of the MC20 Module, 2-2
Edit mode, 2-11, 2-12

emergency stop circuit, 1-8

Automatic mode, 2-11, 2-14

Axis Alarm Disable setting, 5-25

axis designation characters, _settings, 5-14
axis numbers, settings, 5-14 F

axis operation, disabling for A or B rank alarm, 5-25 features., of the MC'20 Module. 2-3

axis parameters feed de bling/disabling. 5.22
absolute detecting system, 5-11, 5.40 eed ovende, enabling/disabling,
home return, 5-10, 5-37 feedback interface, example, 4-8
machine system and peripheral equipment, 5-12, 5-43 functions of MC20 Module, 2-23

positioning, 5-8, 5-28
servo external I/0, 5-13, 5-49

speed and acceleration/deceleration, 5-9, 35-31 G
GL120
B basic Medules, 3-3
definition, 1-11
BO8 functions, systems supporting, 1-2 GL130
backlash compensation function, 6-22 basic Modules, 3-3

definition, 1-11
Battery Module, connectors, 4-21

H

hardware specifications, of the MC20 Module, 2-21

C

cable connections, precautions, 1-9 - .
P ’ helical interpolation, 2-6

circutar interpolation, 2-5, 2-7 home position

command resolution, 5-15 setting, 6-13
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setting examples, 6-15 . . MC20 Module
’ appearance and main components, 2-2

home return, axis parameters, 5-37
P ’ front panel connectors, 4-4

HOME RETURN operation, 2-13 . relationship to CPU Module, 2-8
' specifications, 2-20
_ MEMOSOFT )
| . description, 5-2

model information, 3-8
1O Cables, 3-6 monitering, monitoring operation with a peripheral device, 2-17

Incremental Encoder, connection example,4-15, 4-17, 4-18, motion commands

4-19 ; description, 5-3
indicators, 2-2 summary, A-1
input circuit motion control, 2-3
example, 4-7 description, 2-4
for sinking/sourcing input, 4-11 ; : examples with one MC20 Module, 2-5

input signals, 4-13 examples with two MC20 Modules, 2-7

installation, prec z;uli ons, 1-6 Motion Module I/O Cables, specifications, 4-22

interpolation, acceleration/deceleration settings, 5-16

N

J noise, preventing noise, 1-7
non—synchronized outputs , 5-24

JOG operation, 2-13
normal line control, 2-6

ladder logic program, 2-3 .

LED indicators, 2-2

Online edit mode, 2-11, 2-15

Operation Modes, setting, 2-11
linear interpolation, 2-5, 2-7, 5-21 o
output circuit

example, 4-8
) . for sinking output, 4-11
M output signals, 4-14
M code relay data, 2-9 outputs, enabling/disabling simultaneous outputs, 5-24
machine coordinate home position, setting, 6-13 override, enabling/disabling, 5-22

MACHINE LOCK MODE operation, 2-14

machine system, axis parameters, 5-43 P
maintenance, 1-9
Manual mode, 2-11, 2-12 parameters
. - axis parameters, 5-8

manuals, table of available manuals, 1-4 for interpolation acceleration/deceleration, 5-16
MC. definition, 1-11 handiing rewritten parameters, 5-4

» 2

lists, 5-6

MC coil data, 2-8 MC20 Module common parameters, 5-6
MC control coil data, 2-9 rewriting, 5-5 :
summary tables, B-1

types of parameters, 5-2

MC link register (link 1/O variable) data, 2-8 - validating, 5-4

MC control relay data, 2-9

MC link register data, 2-9 peripheral devices, model information, 3-12

-MC relay data, 2-8 peripheral equipment, axis parameters, 5-43
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PLC, definition, 1-11

PLC Command data, 2-9

position control, 2-4

positioning, "axis parameters, 5-28
PP, definition, 1-11

precautions
" emergency stop cireuit, 1-8
general, 1-6

PROGRAM RUN operation, 2-14
programming device, description, 2-12
programming devices, featres, 2-17

programmir 3 resolution, 5-15

R

rapid traverse positioning, 2-5

refresh time, for output data, 2-9

S

safety Precautions, 1-10
See= precautions

SEN signal, example, 4-8
sequential control, 2-3

Servo Cables
for Absolute Encoders, 4-29

for Incremental Encoders, 4-28, 4-30, 4-31, 4-32

specifications, 4-22, 4-27
Servo Cables, 3-6
servo external I/0, axis parameters, 5-49
Servo OFF Disable setting, 5-27
Servomotor, example application, 3-10
servemotor conirol, 2-4
simultaneous outputs, enabling/disabling, 5-24
SINGLE BLOCK MODE operation, 2-14

sinking input, 4-11
sinking output, 4-11
sourcing input, 4-11

specifications
connector, 4-4
functions, 2-23
general, 2-20
hardware, 2-21
_of the MC20 Module, 2-20

speed, axis parameters, 5-31

speed control, 2-4, '4-3

STEP operation, 2-13

step~2 functions, systems supporting, 1-3
stored stroke limit function, 6-21

sum check function, description, 5-4
synchronized outputs, 5-25

system configuration, 3-2
basic, 3-9
with MC20 Module, 4-2
with Servomotor and Absolute Encoder, 3-10

T

Teach Mode Operation, 2-16, 2-18

Teach Pendant, 2-16
operation, 2-18

Teach Pendant Cables, 3-13

terminal block, compatible models, 4-25

W

wiring, precautions, 1-7

Z

zero point, return to, 2-13
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