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Manual Contents

This manual describes the installation and operation of the MC20 Motion Module, and explains how to
create motion programs (stored in the MC20 Module) and motion ladder logic programs (stored in the CPU
Module) for use with the MC20 Motion Modulie, in conjunction with the MEMOCON GL120 or GL130 PLCs.

This manual also explains new step-2 functions and versicn B08 functions. Systems that support step-2
functions and version BO8 functions are listed in 1.7 Overview of Manual.

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

Visual Aids

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

Ve’-Boél Indicates additional information on version B08 functions.
STEQ Indicates additional information on step-2 functions.
]? Indicates references for additional information.

| IMPORTANT | Indicates important information that should be memorized.

4EXAMPLEp Indicates application examples.

OI]IEID 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.

I%‘ Indicates definitions of terms used in the manual.

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.

&WAHNING Indicates precautions that, if not heeded, could possibly result in loss of life or
& serious injury.
Caution Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.

©Yaskawa; 1996, 1998

Allrightsreserved. No part of this publication may be reproduced, stored in aretrieval 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
information contained in this publication.
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Introduction and Precautions

This chapter gives precautions and warnings concerning the use of
this product and the manual. You must read this chapter before
reading the rest of the manual or using the product.

I.1 OverviewofManual .................. Intro-2
I.2 Safety Precautions ........cc00veeeeens Intro-5
1.2.1 General Precautions ... .. e, Intro-5
1.2.2 Application Precautions .................... Intro-5
1-3 USillg thiS Mal'lllal LI I I R I R L A N Intm'll
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Introduction and Precautions
L _ m

.1 Overview of Manual

« This manual describes the installation and operation of the Motion Module MC20. Read this
manual carefully to ensure the proper use of the MEMOBUS. Also, keep this manual in a
safe place so that it can be used whenever necessary.

» Refer to the foliowing manuals for related information.

Name Document ' Contents
number
Motion Module MC20 SIEZ-C825-20.51 | Explains the startup and maintenance of
Hardware User's Manual the MC20 Module system. Together with

this manual, it provides the information
required for understanding the MC20

Module.
MEMOCON GL120, GL130 SIEZ-(825-60.7 Describes the functions, specifications,
P120 Programming Panel and operating methods of the P120
(MEMOSOFT) Programming Panel with the MEMOSOFT
User's Manual built in.
MEMOCON GL120, GE130 SIEZ-C825-60.10 | Explains programming for the GL120 and
MEMOSOFT for DOS User's GL130 using the MEMOSOFT
Manual ’ programming software on a DOS
computer.
MEMOCON GL120, GL130¢ SIEZ-C825-20.1 Describes the models, specifications, and
Hardware User's Manual functions of the devices that make up a

GL120 or GL130 system configuration,
and explains the startup and maintenance
of the GL120 or GL130 system.

MEMOCON GL120, GL130 SIEZ-C825-20.11 Explains the basic instructions and

Software User's Manual principles of GL120 or GL.130 system

(Vol. 1) operation.

MEMOCON GL120, GL130 | SIEZ-C825-20.12 | Explains the expansion instructions and
Software User's Manual the floating-point instructions of the GL120
(Vol. 2) or GL130 system._

MEMOCON GL.120, GL130 | SIEZ-C825-60.3 Describes the operating methods of the
Teach Pendant TB120 User’s Teach Pendant for on-site operation of

Manual MC20 Modules.
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1.1 Overview of Manual

b e R

Document Title

Document Number

Content

AC Servo Drive

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

TSE-S800-11.1

Describes the functions,
specifications, and handling
methods for CACR-SROCIBE
Servopacks with Incremental
Encoders.

AC Servo Drive

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

TSE-8800-11.2

Describes the functions,
specifications, and handling
methods for CACR-SROJBY
Servopacks with Absolute
Encoders.

I Series SGMC/SGDA TSE-S800-15 Describes the functions,

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

I Series SGM/SGDB TSE-S800-16 Describes the functions,

User’s Manual specifications, and handling
methods for SGDB-[1)
Servopacks with Incremental or
Absolute Encoders.

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

User’s Manual

specifications, and handling
methods for DR2-J0]
Servopacks.

« First-time users of the Motion Module MC20 should first read chapter 1 of the Motion Mod-
ule MC20 Hardware User’'s Manual. This chapter provides a relatively quick understanding
of the basics.

» Thoroughly check the specifications and conditions or restrictions of the product before
use.

» This manual also provides information on version BO8 functions. Systems that support ver-
sion BO8 functions are listed below, Information related to step-2 functions is referred to by
notes in the text or is indicated by the following icon.

Ver.
BO

Vor » Systems Supporting Version B08 Functions
BOS The following Moduies used with MEMOCON GL120 and GL130 Programmable Control-
lers and with the version numbers listed in the table support step-2 functions.

— Intro-3 —



Introduction and Precautions

Programming Panel)

Module Name Model Version Location of
Numbers Version
Enabling Number
Version B08
_ - Functions
CPU Module (8 kW) | CPU10 |DDSCR-120CPU14200 | [JCJAO1 and later | Nameplate ™1
CPU Module (16 kW) |CPU20 | DDSCR-120CPU34100 [[JOBOS and later | Nameplate
CPU Module (16 kW) | CPU21 | DDSCR-120CPU34110 | J0A0O2 and later | Nameplate ™
CPU Module (32 kW) | CPU30 |DDSCR-120CPUS54100 | OOBOS and later | Nameplate ™1
Four-axis Motion MC20 | JAMSC-120MMB10400 | JOIBOS and later | Nameplate ™
Module -
MEMOSOFT FMSGL-DV3 1.400]J and later? | Displayed at
(MEMOSOFT for DOS) : the center
FMSGL-PP3 bottom of the
(MEMOSOFT for P120 MEMOSOFT
Programming Panel) startup screen.
FMSGL-PP3E
(MEMOSOFT for P120

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

Note

{2) Override 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
notes in the text or is indicated by the foliowing icon.

STEQ

= Systems Supporting Step-2 Functions ; '
The following Modules used with MEMOCON GL120 and GL 130 Programmable Control-
lers and with the version numbers listed in the table support step-2 functions.

Module Name Model Version Location of
Numbers Version
Enabling Step-2 Number
. Functions
CPU Module (8 kW) [CPU10 | DDSCR-120CPU14200 |[JOAC1 and later { Nameplate ™
CPU Module (16 kW) | CPU20 | DDSCR-120CPU34100 | {JDAOS and later | Nameplate *1
CPU Module (16 kW) | CPU21 | DDSCR-120CPU34110 |(J[JA02 and later | Nameplate ™
CPU Module (32 kW) | CPU30 | DDSCR-120CPU54100 |(JDAO07 and later | Nameplate "1
Four-axis Motion MC20 |JAMSC-120MMB10400 |OCIB01 and later | Nameplate ™1
Module
MEMOSOFT FMSGL-DV3 , 1.3000 and later | Displayed at
{(MEMOSOFT for DOS) the center
FMSGL-PP3 bottom of the
(MEMOSOFT for P120 MEMOSOFT
Programming Panel) startup screen.

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

.2 Safety Precautions

l.2.1

1.2.2

product. You must read this section first before reading the remainder of the

This section outlines general precautions that apply to using this manual and the
manual.

.21 General Precautions ......ooiiiiiii ittt Intro-6
1.2.2  Application Precautions ... ...ttt esnereeenanns Intro-6

General Precautions

The functions and performance of industrial machinery will not be determined by the MC20
Motion Module alone. The final control system will depend on a combination of mechanical
systems, servo drivers, and so on, so be sure that you have carefully read the manuals pro-
vided by the manufacturers of all the equipment before attempting to operate it.

Application Precautions

POSITIONING (MOV)

Unlike normal linear interpolation, the path of movement based on the POSITIONING (MOV)
command is often not a straight line. When programming, be absolutely sure to check the
path to make sure that there are no tools or other obstacles in the way of the workpiece. Fail-
ure to do this may result in damage to equipment, serious personal injury, or even death.

End point position
Each axis is moved pomte
individually at rapid Positioning
traverse speed.

+X

L

Current position

Figure 1.1 Basic Path of Movement for MOV
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L

1.2.2 Application Precautions cont,

LINEAR INTERPOLATION (MVS)

Linear interpolation can be executed for either linear or rotary axes. If rotary axes are in-
cluded, however, the path of movement will not be in a straight line. When programming, be
absolutely sure to check the path to make sure that there are no tools or other obstacles in the
way of the workpiece. Failure to do this may result in damage to equipment, serious personal
injury, or even death. .

+Y End position

Linear interpolation

Interpotation feed speed
(tangential velocity)
Current
42 position

AFigUre 1.2 Basic Path of Movement for MVS

HELICAL INTERPOLATION (MCW, MCC)

The HELICAL INTERPOLATION cornmand can be executed for linear interpolation for either
linear or rotary axes, The path of movement will be a helical line if the axis movermnent in the
iinear interpolation portion is correct. When programming, be absolutely sure to check the
path to make sure that there are no tools or other obstacles in the way of the workpiece. Fail-
ure to do this may result in damage to equipment, serious personal injury, or even death.

+2Z End position

Helical interpolation

Linear interpolation portion

-

------- .Circutar interpolation portion
Current position

Figure 1.3 Basic Path of Movement :for MCW and MCC
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L2 Safety Precautions
m

ABSOLUTE (ABS) and INCREMENTAL PROGRAMMING MODE (INC)

The ABSOLUTE PROGRAMMING MODE (ABS) command causes the coordinate words in
all subsequently designated axis control commands to be treated as absolute values and the
INCREMENTAL PROGRAMMING MODE (INC) command causes the coordinate words in
all subsequently designated axis control commands to be treated as incremental values. The
meaning of a coordinate word treated as an absolute value is entirely different from that of the
same word treated as an incremental value. Before operating the MC20 Module with a pro-
gram, be absolutely sure to check the program to make sure that these commands are used
property. Failure to do this may result in damage to equipment, serious personal injury, or

even death.
Absolute mode Incremental mode
A+y v ' A+y )
) Designated position Designated
1 position
1
Y
M
[}
- : Current position
Current position ! +X +x
(0.0) (0.0)

Figure 1.4 Coordinate Words Treated as Absolute or Incremental Values

CURRENT POSITION SET (POS)

The CURRENT POSITION SET (POS) command is used to create a new coordinate system
called a “workpiece coordinate system.” All move commands designated after this command
are carried outin the workpiece coordinate system. Before operating the MC20 Module with a
program, be absolutely sure to check the program to make sure that this command is used
properly. Failure to do this may result in damage to equipment, serious personal injury, or
even death.

+Y
A Current position
Tv
>+ X
(0,0) Workpiece coordinate system
I
-4 ' >+ X

(0,0} Machine coordinate system

Figure 1.5 Workpiece Coordinate System Created with POS
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1.2.2 Application Precautions cont.

MOVE ON MACHINE COORDINATES (MVM)

The MOVE ON MACHINE COORDINATES (MVM) command is used to temporarily move
axes in a machine coordinate system. Before executing this command, be absolutely sure to
check the home position of the machine coordinate system to make sure that the position
designated with this command is correct. Failure to do this may result in damage to equip-
ment, serious personal injury, or even death.

MVS X150. YO F100. :(J)

e +Y

0 190 2?0

; > + X
Workpiece coordinate system

|
1
]
o a 1c;ovz

IMVM MVS X150. YO F100. :(3J]

Machme coordinate system

>+ X
0 300

O-- - -3

Figure 1.6 Axis Movement on Machine Coordinate System with MVM

COORDINATE SETTING (POS)

The COORDINATE SETTING (POS) command is used to create a new workpiece coordi-
nate system. Before executing this command, be absolutely sure to check the workpiece
coordinate system to make sure that the designation of the workpiece coordinate system is
correct. Failure to do this may resultin damage to equipment, serious personalinjury, oreven

death.
Coordinate setting:  Input 1 Controf block : Cutput 1: Current position set
o Qutput 2: Error
MC . .
- ——=—— Qutput 3: Setting completion
POS ; v 9 P

Figure 1.7 COORDINATE SETTING (POS) Command
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L2 Safety Precautions
m

HOME POSITION SETTING (ZST)

This command is used to set the machine coordinate home position of an absolute position-
ing system, Before executing this command, be absolutely sure to check the machine coordi-
nate home position to make sure that the designation of the machine coordinate home posi-
tion is correct. Failure to do this may result in damage to equipment, serious personal injury,
or even death.

HOME POSITION Input1 ———  Control block Output 1: Home position setting
SETTING:
—— Qutput 2: Error
MC ——— Qutput 3: Reset comptetion
ZsT

Figure 1.8 HOME POSITION SETTING (ZST) Instruction

éBCaution Do not use the registers in control blocks for ladder motion instructions for more than one
purpose (i.e., more than one instruction). The ladder motion instructions may not function
properly if one or more registers in the control block for one Jadder motion instruction are also
used in the control block for another ladder motion instruction. Never use even one registerin
a control block for more than one ladder motion instruction.

Example: Incorrect Application

Control block registers
A

r N
—-{ P I-—— 400501 —( )— ‘45095301 ) . MC Module number
100201 000301 » 400502  Used by system
. 400503 . Status
100202 MC 000302 : I
RST ! .. . . These registers are
000303 , . used twice.
Normally open : X
— b———— 400802 —( )>— 400502 * MC Module number
100203 000304 ' 400503 _ ' Used by system
— 400504 Status
100204 MC 000305
MOD
100205

&Caution Never write data to the control block for a ladder motion instruction that is being executed in
the program. If another part of the ladder logic program writes data to the control block of a
ladder motion instruction being executed in the program, execution of the ladder motion
instruction will be force-ended. Never write data to the control block for a ladder motion
instruction that is being executed. (You can read data from the control block from other por-
tions of the ladder logic program without any problem.)
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Introduction and Precautions

1.2.2 Application Precautions cont.

&Caution Do not write data to the registers used by the system even if the instructions for which the
registers are used are not currently being executed.

Controf Block
) AL
Ladder motion instruction g . A
. Registers Register contents
Input1 ——  Control block Output 1 ' 40000
Ax0000c+1 Numeric values
Input2 ——— Middle —— Output 2 : AoKX+2 set for instruction
' [ execution
|nput 3 — Botiom — Outputa .
000x+M=1 | =——"yged by system
400X+ -~ Status

If data is written to the register sbecified “used by system” from other paris of the ladder logic
program, the above ladder motion instruction will not operate and no alarms will be given.

— Intro-10 —



L3 Using this Manual
N

.3 Using this Manual

The sections of this manual are classified into three categories, as shown below, and the clas-
sifications are indicated in the Qutline Table of Contents. These categories can be used as
guides to which sections are relevant to the user.

Sections that are helpful for beginning programming.
21 Sections that are helpful for intermediate-level and advanced programming.
@ Sections that can be read as required regardless of the level of programming.

« Meaning of Basic Terms

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

¢ PLC = Programmable (Logic) Controller
* CPU = CPU Module

¢; CR LF = A character string that indicates the end of a block. in this
manual this is also sometimes indicated by “; |J) ”.
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Creating Motion Programs

This chapter explains how to create motion programs and describes
each of the motion commands that can be used. Motion programs are
stored in the MC20 Module and are executed to control its operation.

1.1 Programming Methods ................... 13

1.1.1  Motion Control Capabilities , . .................... 1-3
1.2 PregramQutline ............ ... ool 1-5
1.1.3  ProgrammingFormat .............. ... vou.. 1-7
114 AxisComtrol . ........vvveivriiernnnnnnnnanen. i-12
115 FeedSpeeds .......c.riiiiiiii e iinaenanns 1-18
1.1.6  Motion Command Tables ........................ 1-24

1.2 Commands for Axis Movement ............ 1-34

121  POSITIONING(MOV) ...t 1-34
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131  ABSOLUTE PROGRAMMING MODE (ABS) ...... 1-61
132  INCREMENTAL PROGRAMMING MODE (INC} ...  1-63
133  CURRENTPOSITION SET(POS) ................ 1-64
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]

1.1 Programming Methods

This section describes the basic rules for creating motion programs. Read through this
section before attempting to write a program.

1.1.1 Motion Control Capabilities ..............c i, 1-3
11.2  ProgramOutline ........o i e 1-5
1.1.3  Programming Format . ... ... i e e 1-7
114 AXIS CORMIOl ... .ot i e et e e e 1-12
115 Fead Speeds .. .ottt e e e 1-18

1.1.6  Motion Command Tables ............... P 1-24

1.1.1 Motion Control Capabilities

One ortwo MC20 Modules can be used to program the specific motions required forindustrial
equipment. The following examples illustrate the main types of motion that can be pro-

grammed.
One MC20 Module
4EXAMPLEp
Circular interpolation
Positioning (Up to 2 axes}

% (Upto 4 axes)
>

Linear interpolation
(Up to 4 axes)

Linear interpolation
£ ‘l

Circular
interpolation

~
O-B P
-
~_ -
L 4

Fig. A Helical
Interpolation

Fig. B Normal
Line Control

—_—1-3—

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

¢ Helical interpelation 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).
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1.1.1 Motion Control Capabilities cont.
Using PASS "OT‘;": :s;‘gt’::;;‘g::glﬁgém The M code is output when the speci-
| x2 . fied position (i.e., the notch signal out-
i put position) is passed during axis
f Xaxs movement by a block command. This
o i © i -5 - M code can be used, for example, to
Coordinate 0 Soerod (Soe tum ON a particular solenoid.
[ 10N ] [ 20N '
. Positidning can be carried out at rapid traverse
PALLET MOVE speed 1o a particular grid point positiort on the
" (PMV) paliet. The pallet number and grid point data
are set in memery in advance.
ColumnM -~ , Palletizing and depalletizi t
PO » Palletizing and depalletizing operations can
RUNGN 27 "~ ~ ot - be easily programmed.
Wi
oo -
4EXAMPLEp  Two MC20 Modules
Mec-1 Me-2 « Two MC20 Modules are used.
= Independent locus control by separate
Paint A Point 8 programs is possible for points A and B.
Linear interpolaticn Circular interpolation
{Up 10 4 axes) (Up to 2 axes) i
MC-1 Mc-2 + Movementto points P and Q is simultaneously
: controlled from the MC20 Module along two
Point Q ' :
Point P I axes. . )
$ adsp *® Axes Ato D are controlled independently from
(s} Axis B the CPU Module,
> _ Axis C I ﬁ ¢ Atotal of eight axes are controlled all together.
Axis A ’ . .

]
m Normalt line control

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

— -l e
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1.1.2 Program Outline

1) The memory capacity for storing motion programs in a single MC20 Module is 60 kilo-
bytes.

2) The basic program format for an incremental position detecting system is as shown

below.
001; XX-—SAGYOU CR LF +++ Program number and comment
NOO1 ZRN X---Y-=«Z-—8~-—; CR LF |*** Home retum
POS X-=-¥Y--—-Z---8---; (R LF |-+ workpiece coordinate system setting
NOD2Z2Z MOV X---Y---Z---5-—; (R LF
NOO3 MVS X-—-Y-—F-—; CR LF _l Motion program for operations
o One
NOZ25 MVM MVS Z—F---; CR LF »++ Movement on machine coordinate system | Pprogram

N034 POS X-—-Y-—-Z-—S---; CR LF |-+ Workpiece coordinate system change
MOV X-——-Y-—=-Z-—8-—; CR LF

. »

L

END; CR LF **+  Program end

C02; YY-SAGYOUCRLF
NOO1 ZRN X---Y-—Z-—S---; CR LF | | Separate program |
POS X---Y---Z---§--=; (R Lf

c o e Treated as a separate file
* e when editing programs.

END; CRLF

005 ; ZZ—SAGYOU CRLF
NOO1 ZRN X---Y---Z-—8---; CR Lf | | Separate program |
POS X-—-Y--—-Z-—8--—; (R LF

s .. Treated as a separate file
"o when editing programs.

END; CR LF

A total of 89 programs (001 to 099)
can be created and saved.

Program memeory capacity = 60 kilobytes = 61,440 words (characters) _
= approximately 3,000 blocks (when one block = 20 words)

Y j
TERMS | _ Incremental position detecting system

A system in which a HOME RETURN (ZRN) instruction or a home position return opera-
tion is executed immediately after power-up and in which a machine coordinate system
must be set. This system is possible for a normal servodriver with an incremental encod-
er. Individual axis parameter PA402 must be set to “0."

—1-5—



Creating Motion Programs

1.1.2 Program Outline cont.

3) The basic program format for an absolute position detecting system is as shown be-
low. .

* »

001;
NOO1 ZRN X---Y-—Z-—8—-; (R LF |*** Move to operation starting point

NO34 POS X-—-Y--—-Z-—8-—; CR LF |+ Workpiece coordinate system change

XX—SAGYOU CR LF +++  Program numb}er and comment

POS X==-Y---Z--8---; CR LF [-** Workpiece coordinate system setting

N0OO2 MOV X---Y---Z---S-—; (R LF
NOO3 MVS X—-Y--—-F-—; CR LF j Motion program for operations
e o ' One

NO25 MVM MVS Z-—-F--—; (R IF +++ Movement on machine coordinate system | program

-*

MOV X-—Y---Z-—8-—; (R LF

END; CR-LF *** Programend -

. »

002 ; YY-SAGYOU (RIF ‘
NOOG1 ZRN X-—-Y-—Z-—S-—; (R LF | [ Separate program |

POS X-—-Y--—-Z-—8---; (R LF
. ' Treated as a separate file
when editing programs,

END; CR LF

- @

0065
NOO1 ZRN X---Y-—-2Z-—S---; CR LF | | Separate program |

i ZZ—-SAGYOU CRLF :

POS X---Y--—-Z-—8---; CR LF

. ’ Treated as a sebarate file
. when editing programs.

END; CR LF

A total of 99 programs (001 to 099)
can be created and saved.

Program memory capacity = 60 kilobytes = 61,440 words (characters)
= approximately 3,000 blocks {when one block = 20 words)

4} The program number selection and the mstructlon to start operation are executed from
the CPU Module’s ladder logic program.

Absolute position detecting system

A system in which the encoder’s absolute position data s retrieved and the machine coor-
dinate system is set at power-up. There is thus no need to return to the home position
before the program is run. A servodriver with an absolute encoder is required for this sys-
tem. In addition, parameter PA402 must be set to “3” and a home posmon setting opera-
tion must be executed.
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1.1.3 Programming Format

1) Motion programs are created in a variable-length block format.

2) The programming format is shown in Table 1.1. The numbers that are entered show the
maximum number of digits allowable for the input data.

Table 1.1 Programming Format

item

One Decimal Digit in
Coordinate Word

Two Decimal Digits in
Coordinate Word

Three Decimal Digits in
Coordinate Word

Parameter PO00S = 1

Parameter P0005 = 2

Parameter PO005 =3

Program number 02 02 02
Sequence number N3 N3 N3
Motion command Three letters Three letters Three letters
Coordinate word (see notes) a+71 a+6.2 a+563
Feed per minute 6 Fé F6
Dwell time P5.3 P5.3 P5.3
Pallet number P3 P3 P3
Grid point number C6 Ce Ccé
Sub-program number P2 P2 Pz
Number of times L2 L2 L2

M code output M2 M2 M2
interpolation command T designation T1.3 T1.3 T1.3
Program end ;CRLF ;CRLF , CRLF

Note
ZF, SF).

{2) An example coordinate word is shown below.

a + 5.

=

(1) “a" represents the axis designation character (X, Y, Z, S, R, 1, J,K,L, U, V, W, T, XF, YF,

Three digits to right of decimal point

Five integer digits
Sign designation (+, =)

Axis designation character

right of the decimal point (i.e., PO005 = 3).

The explanations from this point on in the manual will be given in terms of three digits to the

Parameter P0O005

One of the sixteen parameters (PO000 to P0015) shared by the controlled axes. This pa-
rameter sets the position of the decimal point in coordinate words. The default setting
(i.e., the initial value when the power is turned ON} is “3.”

—_17 —
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1.1.3 Prograrmming Format cont.

3) Leading zeroes can be omitted from numbers following the address, including program
numbers and sequence numbers. Plus (+) signs can also be omitted, but minus (=) signs

cannot.

Example

X00123 o> X123
X+123 > X123
X-123 ©> X-123

4) The characters that can be used are shown in Table 1.2, along with their meanings.

T

; Table 1.2 Characters
! Character Meaning Character Meaning
c Grid point number R Circle radius
E Point number ] S-axis coordinate
F Interpolation teed speed X X-axis coordinate
H H variable ) i Y Y-axis coordinate
1| Circle center point X coordinate 2 z Z-axis coordinate
J Circle center point Y coordinate™ U X-axis grid point pitch"
K Circle center point Z coordinate™ v Y-axis grid point pitch™
L Circie center point S coordinate w Z-axis grid point pitch"!
Number of times to repeat sub-program 2
M M code output for wait-for-end extemnal output T S-axis grid point pitch™
and notch signal Interpolation command T designation
SF Helical interpolation linear portion (S axis)™
N Sequence number XF Helical interpotation linear portion (X axis)™
o] Program number YF Helical interpolation linear portion (Y axis)"™
P Dwe::l) time, pallet number, sub-program ZF Helical interpolation linear portion (Z axis)™3
number .

“1: This characters are used for the matrix setting command in PALLET SET (PMV).
*2: 1,J, K, and L are also used to designate the number of grids on each axis.

*3: Coordinate words designated from SF to ZF are always expressed in incremental values. They are not affected by the
ABSOLUTE PROGRAMMING MODE (ABS) and INCREMENTAL PROGRAMMING MODE (INC) commands.

5) The function characters that can be used are shown in Table 1.3, along with their mean-

ings.

"~ ABS and INC commands-

3

When ABSOLUTE PROGRAMMING MODE (ABS) is executed, subsequently desig-
nated coordinate words are treated as absolute values. When INCREMENTAL PRO-
GRAMMING MODE (INC) is executed, subsequently designated coordinate words are

treated as incremental values.
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Table 1.3 Function Characters

Character Meaning Character Meaning
SP Space / Operator
CR, LF | One block completion™ . Decimal point
; End of block™ # Variable
+ Positive sign, operator * Operator
- Negative sign, operator = Equal
Oto9 Number > Not equal {greater than)
AtoZ | Letter of alphabet < Not equal {less than)
*1: A block must be ended by “; CR LF."” A comment can be inserted between ” and “CR LF
as required.

8) Program numbers are handled as described below.

a) Program numbers serve to identify programs. Unlike numbers for normal programs,
however, there are no numbers indicated by the character “O.” This character is han-
dled as described below.

b) When creating a new program in the Programming Device's online edit mode, the file-
name and the extension are input first. The extension includes the program number,
as shown in the following example.

Filename (any half size of characters, maximum of eight)

[ Extension (= program number)
MCPROG1 .00

Program number; 01 to 99
MC20 Module number: 1 or 2

In other words, when this new programis created, it is stored in the Programming Device
memory under the filename of “MCPROG1.201" (i.e., MC Module 2, program number 01)
and the database name of “MCPROG1."

¢) Firstkey in the filename and the extension and press the key. Then enter a com-

ment between ;" and “CR LF." The comment can contain up to 128 characters/blocks,
including program coding. Alphanumeric characters can be used.

Comment Example

Program number: 01

1
2

001; COATING JOB 1 CR LF

[EOB] L
Comment

Extension

A computer term which refers to the three characters added at the end of a filename fol-
lowing a period. The extension normally indicates the type of file.
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1.1.3 Programming Format cont.

7

8)

d) Itis possible to change the program number.of a newly-created programby changing
the extension to the desired program number by means of the COPY or RENAME
commands at the A/ MS-DOS command prompt. The filename can also be changed
atthat time if required. If that is done, the O and number in the first line of the program
will not be changed.

Create a one-block command as described below.

a} Create a one-block command according to Table 1.1 Programming Format. A repre-
sentative example is shown in the following illustration.

NOO1 MVS  X10.0Y20.0 F100 : [ Comment I CRLF

b T Program end J

End of block

space | space L Coordinate word
Axis coordinate value or

amount of incremental

movement
Interpolation feed speed

—— Motion command

Specifies type of motion operatlon
or type of control.

L Sequence number

Block reference number
{Note: Not the block number)

I
!
i
i

b) At least one space should be inserted after the sequence number so that the one—
block command can be seen easily. The one-block command wilt operate normally
even if there is no space after the sequence number. Do not, however, insert any
spaces after the sequence number when edmng the program on the screen of the
Programming Device.

c) At least one space must be inserted between the motion command and the coordi-
nate word. ;

: R H
d) The sequence number serves as a reference to the block and it can be omitted if not
needed. It serves as the destination number, however, when BRANCH (IF..GOTQ)is
executed. For details, refer to 1.7 Control Commands.

e) In the Programming Device's offline edit display, one block is written on one or two
lines containing no more than 128 half size of characters {i.e., 128 bytes}. All charac-
ters, including SP, CR, ‘LF, and comments, must beincluded in the 128-character limit.

f) The*; CRLF" series is required at the end of the block even if no comment has been
inserted. (In this manual, “CR LF" is sometimes represented by the symbol.)

Sequence numbers ére handled as described below.

a) A sequence number can be entered at the beginning of the block, consisting of three
integer digits following the character “N.” Leading zeroes can be omitted. Leading ze-

—1-10 —
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roes cannot, however, be omitted when editing the program on the screen of the Pro-
gramming Device

b) Sequence numbers can be entered irrespective of block numbers (i.e., edit display
line numbers). It is recommended, however, that the sequence numbers and block
numbers are related to each othertc aid in program management and execution, e.g.,
50 that the program can be executed by designating block numbers from the CPU
Module.

¢} In general, sequence numbers do not affect the order in which the program is
executed. It does not matter whether consecutive numbers, non-consecutive num-
bers, overlapping numbers, or no sequence numbers at all are used. The one casein
which the order of execution is affected is when BRANCH (IF... GOTO) cornmands
are used. For details, referto 1.7.71 BRANCH (IF... GOTO).

Note An error will be generated if a sequence number is longer than three digits.
9) Multiblock prereading and preread parallel execution are handled as described below.

a) Muitiblock Prereading
Normally several blocks are read in advance to control operation when programmed
operation is being performed.

b) Preread Parallel Execution

When an axis is travelling as the result of an axis move command {i.e., while pulses
are being distributed), and when the next block after the one that was preread is notan
axis move command, that block will be executed and the preread operation will be
repeated for the next block. (This applies only when IN-POSITION CHECK (PFN) is
not in effect.) This function is called preread parallel execution, and it can be executed
in parallel with axis move commands, arithmetic commands, and so on. This is a spe-
cial feature of this device. It prevents interrupting axis operation during operations
such as execution of arithmetic commands.

Block numbers

The line numbers in a program edit display are called “block numbers.” The line which
contains the program number is block no. 1, and the next line is block no. 2. Block num-
bers are created automatically when the program is edited.

IN-POSITION CHECK (PFN)

When PFN is executed after an axis move command, program execution will proceed to
the next block after detecting that the position completion range has been entered.
Therefore, pre-read parallel processing is temporarily interrupted when PFN is executed.

— 111 —
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1.1.4 Axis Control

<EXAMPLEp  Preread Parallel Execution Program Example
MVS X200. Y300. F150. ; Movement using linear interpolation.

{The following commands are executed in paraliel with the above linear interpolation.)

TIMP2.0; ' Timer, 2 seconds *
#010=1; Turns output #010 ON.
TIMP1.0; Timer, 1 second
#010=0; o Turns output #010 OFF.

MVS movement

o

Speed I { ; \ Time
I >
' ON
S | l
Output #010 + OFF

' ! 1,
k-2 ls

1.1.4 Axis Control | i

Axis Numbers and Axis Designation Characters

As shown in Table 1.4, Parameter numbers P0001 to P0004 can by set from the Program-
ming Device to link the axis numbers (axis 1 to axis 4) corresponding to the MC20 Module
hardware and the axis designation characters (X, Y, Z, etc.) that are used to set axes in the
motion program.

Table 1.4 Axis Numbers and Axis Designation Characters

Axis Number | Parameter Number Axes Designation Characters

Axis 1 PQ0O01 Anyofx Y, Z S,A,B,C,Dor—

Axis 2 P0O002 Anyof X, Y, Z, S,A,B,C,D, or—

Axis 3 PO0O3 Anyof X,Y,Z 8, A, B,C,D,or-

Axis 4 P0OC04 _ |Anyof X, Y. Z2,8,A,B,C, D, or—

Classification XY, Z, S: Axes that can be designated from the motion

program
A, B,C,D: independent axes’!

*1: Independent axes can only be designated from the ladder logic program.

Note (1) The same axis designation character can not be set for more than one parameter.

(2) Set “—" (minus sign) for the axis number of any unused axes.

1
M' Parameter numbers

Parameter settings are made using the Programming Device.

—1-12 —
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Coordinate Words

The combination of an axis designation character and the amount of movement (with either a
plus or minus sign) is called a “coordinate word.” The meanings of the axis designation char-
acters for the coordinate words used in this system are shown in Table 1.5.

Table 1.5 Coordinate Word Meanings

Axis Designation Characters for Coordinate Words Meaning

Basic axes X.Y.ZS Coordinate value or incremental move
distance for X, Y, Z, and S axes.

Auxiliary data for circular or helical | R Circular interpolation radius (fixed for

interpolation incremental value)

L4 KL Respective X, Y, Z, and S axes components of

center point coordinates for circular
interpolation.

XF, YF, ZF, SF Linear travel distance of helical interpolation in
X, Y, Z, and S axes directions respectively.
Independent axes A BC,D Coordinate value or incremental move
distance for axes that can be designated from
the ladder logic program.

PALLET MOVE (PMV) command | U, V, W, T Grid point pitch in the X, Y, Z, and S axes

directions for the PALLET SET (PST)
command.
independent Axes

1) 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 they can be operated
independently from the CPU Module. They cannot be operated fromthe motion program.

2) Independent axis settings can only be made by means of parameter settings (P0001 to
P0004). itis not possible to change from independent axes to basic axes, or vice versa,
from the CPU Module during operation.

3) The following tables show examples of basic and independent axis settings when using
two, three, and four axes.

Example 1: Two Axes

Case | Axis 1 | Axis 2 Method of Operation
1 X Y Axes X and Y controlled from motion program.
2 A B Axes A and B controlled independently from ladder logic program.
3 X A | Axis X controlled from motion program; axis A controlled independently from ladder jogic
program.

Example 2: Three Axes

Case | Axis1 | Axis 2 | Axis 3 Method of Operation
1 X Y Z Axes X, Y, and Z controlled from motion program.
2 X Y A Axes X and Y controlled from motion program; axis A controlled independently from
ladder logic program.
3 X A B8 Axis X controlled from motion program; axes A and B controlled independently from
ladder logic program.
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1.1.4 Axis Control cont.

Example 3: Four Axes

Case | Axis1 | Axis 2 | Axis 3 | Axis 4 Method of Operation
1 X Y Z 8 Axes X, Y, Z, and and S controlled from motion program.
2 X Y A B Axes X and Y controlled from motion program; axes A and B controlled
independently from ladder logic program.
3 A B C D Axes A, B, C, and D controlled independently from ladder logic program.

Number of Simultaneously Controlled Axes

The number of axes that can be controlled simultaneously from the motion program are

shown in Table 1.6.

Table 1.6 Number of Simultaneouély Controlled Axes

Command

Number of Simultaneous Control Axes

POSITIONING (MOV)

Four (axes X, Y, Z, and S).

LINEAR INTERPOLATION
(MVS) :

Four {axes X, Y, Z, and S).

CIRCULAR INTERPOLATION

(MCW, MCC)

'

Two on X-Y, Y-Z, Z-X, X-8, Y-S5, Z-S planes.

HELICAL INTERPOLATION
(MCW, MCC)

Three, as foliows: ,

XY plane circular + axis Z linear
YZ plane circular + axis X linear
ZX plane circular + axis Y linear
XS plane circular + axis Z linear
YS plane circular + axis X linear
ZS plane circular + axis X Iinéar

- XY plane circular + axis S linear
YZ plane circular + axis S linear
ZX plane circular + axis S linear
XS plane circular + axis Y linear
YS plane circular + axis Z linear
Z8 plane circular + axis Y linear

Programming and Movable Resolution i

1) The smallest reference unit that can be programmed is set by parameter PO005, as
shown in Table 1.7. (In this manual, “reference unit” is sometimes referred to as “desig-
nated units.”)

0

Table 1.7 Reference Unit

Parameter Setting Reference Unit
Linear Axis Rotary Axis
P0O005 =1 0.1 mm 0.1°
POOO5 = 2 0.01 mm 0.01°
P0005 =3 0.001 mm ! 0.001°

2) The smallest movable resolutions that can be s
shown in Table 1.8. . i

et for machine system movements are

Table 1.8 Movable Resélution

Linear Axis Rotary axis
0.1 mm 0.1°
0.01 mm + - 0.01°
0.001 mm ' 0.001°
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IMPORTANT | In principal, reference unit should be set to match movable resolution. Parameters PA501
through PA505 can be used to set movable resolution.
3) When programming and movable resolutions are properly set, their relationship is as
shown in Table 1.9.
Table 1.9 Relation between Programming and Movable Resolution
Programming Method Output Side )
Parameter Setting Program Example | Movable Resolution Actual Amount of
for Setting Movement
PO0O5 = 1 0.1 0.1 mm 0.1 mm
0.1° .1°
P00O0O5 =2 0.1 0.01 mm 0.1 mm
0.01° 0.1°
PO005 =3 0.1 0.001 mm 0.1 mm
0.001° 0.1°
Maximum Programmable Values
1) The maximum values for a single move command are shown in Table 1.10.
Table 1.10 Maximum Programmable Values
Parameter Setting Linear Axis Rotary Axis
Finite length PO005=1 +9999999.9 mm +9999999.9°
P0005=2 +999999.99 mm +999999.99°
P0005=3 +99999.999 mm 199999.999°
Infinite | Absolute P0005=1 +{PA503]-1 HPASO3)-1
length | mode P0005=2 +{PAS03]1 +[PA503}-1
P0005=3 +HPA503]-1 HPAS0O3}-
incremental P0005=1 +9999999.9 mm +9999999.9°
mode P0005=2 £999999.99 mm +999999,99°
POC05=3 +99999.999 mm +99989,999°
¥
TERMS ; Parameter PAS01

Whenthe letter “A” is included in a parameter number, it means that settings can be made
individually for each axis. These parameters are called individual axis parameters. When
actually making the parameter setting, substitute the axis number (1 to 4) in place of “A.”

+[PA503}-1

This indicates a number which is the vaiue set for PAS03 (one machine revolution/refer-
ence unit) minus one, with a plus (+) or minus () sign attached.
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1.1.4 Axis Control cont.

WinFo >

In the absolute mode for infinite length axis, as shown in the following illustration, the desig-
nated sign indicates the direction of revolution, and the designated angle indicates the abso-
lute position. In this example, the position is specified from a current value of 180°.

When -270.0 is specified
o

WARVaY

J - 180%

When +270.0 is specified

Note An alarm will be generated if the absolute coordinate designation exceeds the value set for
parameter PAS03.

2) When designating incremental values, be sure that the designated values do not exceed
the maximum programmable values shown above. Also, when absolute values are des-
ignated, the amount of individual axis movement specified must not exceed the maxi-
mum programmable values.

3) Accumulated values for move commands must not exceed the values shown in Table

1.11.
Table 1.11 Accumulated Maximum Command Values
Parameter Setting Linear Axis Rotary Axis
Finite length P0005=1 409999999 mm ¢ +9999999.9°
PO00S=2 4999999 99 mm 1999999.99°
PO005=3 +99999.999 mm +99099.999°
Infinite length No limit No limit

Inputting Decimal Points

1) Numbers with decimai points can be used for designating coordinates (coordinate values
or amount of movement}, speed, or time. The numbers for which decimal points can be
used are the numbers following the characters shown below.

Coordinate words: X,Y,Z 8,1, 4,K L R, U, V. W T.XF, YE, ZF, SF

interpolation feed speed: F 1
Time: . P
=
M Parameter PA5S03

This is an individual axis parameter called “one machine revolution/reference unit.” In the
case of a rotary axis, the value of one revolution (360°) divided into movable resolution is
set for this parameter.
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2) The number of digits to the right of the decimal point for coordinate words is set by param-
eter PO00S, as shownin Table 1.12. (The selection of linear axis or rotary axis is set by bit
2 of parameter PAS06.)

Table 1.12 Reference Unit

Note

Parameter Setting Reference Unit
Linear Axis™t Rotary Axis™!
P0O0OS5 =1 0.1 mm 0.1°
POO0OS =2 0.01 mm 0.01°
P0O005 =3 0.001 mm 0.001°

*1: The lingar or rotary axis designation is specified in bit b2 of parameter PAS06.

(1) Decimal points are not used in when setting parameters. They are only valid in motion

programs.

(2) In this manual explanations are given in terms of PAQ005=3 (i.e., with the reference

unit set to 0.001 mm) as the standard setting.

3) The following table shows examples of actual amounts of movement for each command

when the reference unit is changed by switching the parameter PO0O0S5 setting.

<4EXAMPLEp- Program Command Actual Distance Moved or Coordinate Values
Value Examples P0005=2 (0.01 mm) P0005=3 (0.001 mm)
(With decimal point)
1. Axis X X15. 15.00 mm 15.000 mm
2. Axis Y ¥20.5 20.50 mm 20.500 mm
3. Rotaryaxis  S20.5 |[205° 20.5°
4. Dwell time P1.0 1.000 s 1.000s
5. Feedspeed F25. 25.00 mm/min 25.00 mm/min
{Without decimal point)
6. Axis X X15 0.15 mm 0.015 mm
7. Axis Y Y20 0.20 mm 0.020 mm
8. Rotary axis ~ $30 0.3° 0.03°
9. Dwell time P1 0.001 s (fixed) 0.001 s (fixed)
10. Feed speed F25 25.00 mm/min 25.000 mm/min
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1.1.5 Feed Speeds ;

Ver.

B08

Rapid Traverse Speed

1) Rapid traverse speed can be used in the following operations: POSITIONING (MOV),
JOG (JOG), and STEP (STP).

2) Set the rapid traverse speed independently for each axis with parameter PA202,

Parameter No. Name Range Unit
PA202 - | Rapid traverse speed | 1 to 240,000 mm/min
. deg/min
PA201 Maximum feed speed | 1 to 240,000 mm/min
: . deg/min

Set the maximhm allowabie speed for each axis with parameter PA201 {maximum feed
speed). This setting will automatically be regaﬁded as the upper limit.

3) An override canbe setforthe rapld traverse speed in 16 steps between 0% and 100% or
in increments of 0.1% between 0% and 3276.7%. The overrides can also be enabled and
dlsabled

Overrides for the rapid traverse speed are enai:led and disable in parameter POO16.
a) Override: Enabled for MC control coils (16 steps)

b) Override: Enabled for MC link registers (ini increments of 0.1%)

c) Qverride: Disabled

Override

Use this function to change the set value by the selected pefcentage.

MC controi coils | i

MC control coils are special signals, with fixed allocations, which control the MC20 Mod-
ule from the CPU Module. Their reference numbers are Q1001 to Q1160 for MC20 Mod-
ule 1 and Q2001 to Q2160 for MC20 Module 2.

MC link registers

MC link registers are located in the CPU Module and they can be set from the tadder pro-
gram. They can also be accessed from the MC20 Module using link I/O variables. Their
reference numbers are 409851 to 409914 for MCZO Module 1 and 409924 to 409987 for
MC20 Module 2,

Refer to 1.5.7and 1.5.6 for details.
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The overrides are disabled in the default settings.
When an override is enabled, the percentage can be switched as shown below.

MC Control Coils (16 Steps)
0. 1,2, 4,86, 8,10, 20, 30, 40, 50, 60, 60, 80, 90, or 100 {%)

Ver. MC Link Registers (0.1% Increments)
Bog 0.0 to 3276.7 (%)

When an override is disabled, the speed will be 100% of the set value or reference value.

Rapid traverse speed overrides are set using the following MC control coils and MC link

registers.
Coil/Register Use Reference
MC control coils Rapid traverse speed | QNO137 to QNO140 N is the MC20 Module
16 steps from 0% to . number (N =1 or 2}
100%
Ver. MC link registers Rapid traverse speed | 409909 and 409982 MC Modules 1 and 2
B 0.0% to 3276.7% in (default allocations)
0.1% increments

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

Refer to 3.2 MC Controf Coil Functions for details on MC control coils and to 1.5.6 Link
input Variables (#131(1) for details on MC link registers.
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Interpolation Feed Speed

1) Feed speeds for interpolation commands are specified by six-digit numbers following
the letter “F.” They are sometimes referred to as “F designations.”

2) Interpoiation feed speeds can be designated within a range of F1 to F240000 (mm/min or
deg/min), regardless of the parameter P0005 setting.

3) The F designationforlinear and circularinterpolation specifies the tangential feed speed.
' 4EﬁAMPLE> Exampie 1: Tangential Velocity for 2-axis Linear Interpolation
INC MVS X1200 Y900 F500 ;

F =500 = /4002 + 3002 [mm/min]

J\+Y

500mm/min

Example 2: Tangential Velocity for Circular Interpolation
MCC X--- Y--- |-— J—- F200 ;

F=200=/Vx2+Vy2  [mm/min]

t+Y

' 200an/ain

1Vy ll/nlﬁ
-
Vi sa/nin

‘ +X

L.

=
m Interpolation commands

The interpolation commands are LINEAR INTERPOLATION (MVS), CIRCULAR INTER-
POLATION (MCW, MCC), and HELICAL INTERPOLATION (MCW, MCC).
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4EXAMPLEp Example 3: Tangential Velocity for 3-axis Linear Interpolation
INC MVS X100 Y100 Z100 F400 ;

F=400= /Vx2+ W2+ Vz2 [mm/min]

|
hescnaanas

> +X

e e

Example 4: Tangential Veloeity for 4-axis Linear Interpolation
MVS X—- Y-- Z-- S--- F600 ;

F=600= /Vx2+W2+Vz2+Vs? [mm/min]

4) The maximum upper limit that can be set for the feed speed depends on the capacity of
the mechanicai system and the servo system. The setting is made in parameter PO00S.
An alarm will be generated (alarm code 039: F designation value exceeded) if an F desig-
nation is made which exceeds that limit.

Parameter No. Name Range Unit
PO0O0OG Maximum 1 to 240,000 mmy/min
interpolation feed deg/min
speed setling

5) Anoverride canbe setforthe maximum interpolation feed speed in 16 steps between 0%
and 100% orinincrements of 0.1% between 0% and 3276.7%. The overrides ¢can also be
enabled and disabled.

Overrides for the rapid traverse speed are enabled and disable in parameter PO016.
a) Override: Enabled for MC control coils (16 steps)

E b) Override: Enabled for MC link registers (in increments of 0.1%)
BO

¢) Override: Disabled

The overrides are disabled in the default settings.
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Ver.
BO

Ver.
B0

When an override is enabled, the pefcentage can be switched as shown below.

MC Control Coils (16 Steps)
0,1,2 4,86, 8, 10, 20, 30, 40, 50, 60, 60, 80, 90, or 100 (%)

MC Link Registers (0.1% increments)

0.0 to 3276.7 (%)
When an override is disabled, the speed will be 100% of the set value or reference value.

Maximum interpolation feed speed overrides are set using the foliowing MC control coils
and MC link registers.

Coil/Register Use ' Reference
MC control coil Maximum interpolation | QNO141 to QN0144 N is the MC20 Module
16 steps from 0% to feed speed : number (N =1 0r 2)
100%

MC link registers
0.0% to 3276.7% in
0.1% increments -

Maximum interpolation
feed speed

409910 and 409983

MC Modules 1 and 2
(default allocations}

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

Refer to 3.2 MC Control Coil Functions for details on MC control coils and to 1.5.6 Link
Input Variables (#1J000) for details on MC link registers.

t

Note Be careful of the following points when using F designations:

d) Ifarotaryaxis is included among the axes operated by an interpolation command, the
mechanical velocity will not be equivalent to the tangentlal velocity specified by the F
designation.

e} An error (alarm code 010) will be generated |f “F0” is specified as the F designation.

f) Do not specify an F designation with a minus sign (F-JO0). Doing so will cause an
alarm to be generated (alarm code 004: address error).

!
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Automatic Acceleration/Deceleration Control

1) Automatic acceleration/deceleration control parameters can be set for operations such
as interpolation, positioning, and manual operation. The acceleration/deceleration con-
trol combinations possible for the various cormmands are shown in Table 1.13.

Table 1.13 Automatic Acceleration/Deceleration Control Combinations

Motion Command Type of Automatic Acceleration/Deceleration
Single Double | Asymme | Exponen | Moving | S-curve
Step Step tric A/D | tial AD | Average | A/D*2
Linear Linear AD
AD A/D
Interpolation (MVS, o o) 0 0 0 o
MCW/MCC)
POSITIONING (MOV) 0 0 O o] o] o]
JOG/STEP {(JOG/STP) o 0 0 o] 0 0
HOME RETURN ({ZRN) o] X X X X 0
Independent axis o O 0 0] (o] 0
operation (MVA to MVD)

*1: “A/D" stands for “acceleration/deceleration.”

2. S-curve acceleration/deceleration results from using single step and moving average
acceleration/deceleration in conjunction.

*3: O: Combinations in which acceleration/deceleration is possible.
X: Combinations in which acceleration/deceleration is not possible.

2) The parameters for setting acceleration/deceleration controls and constants for inter-
polation are shown in Table 1.14.

Table 1.14 Acceleration/Deceleration Control Parameters for Interpolation

Parameter Name/Meaning
PCO0S Maximum interpolation feed speed
POOQ7 Time constant for linear acceleration/deceleration for interpolation (1)
P0008 Time constant for linear acceleration/deceleration for interpolation (2}
P0O009 Linear acceleration/deceleration constant switch speed for interpolation
POO10 Deceleration constant for asymmetric acceleration/deceleration for interpolation
POO11 Time constant for exponential acceleration/deceleration for interpolation
POD12 Bias speed for exponential acceleration/deceleration for interpolation
P0013 Time constant of moving average acceleration/deceleration for interpolation
P0O014 Acceleration/deceleration type for interpolation
PO0O15 Filter selection for interpolation

The above parameters are rather complicated. Refer to the section on parameters for
designating speed, acceleration, and deceleration for interpolation in the Motion Module
MC 20 Hardware User’s Manual for details.

3} The parameters for setting acceleration/deceleration controls and constants-when not
interpolating are shown in Table 1.15.
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1.1.6 Motion Command Tables

Table 1.15 Automatic Acceleration/Deceleration Control Parameters (No Interpolation)

Parameter

Name/Meaning

PA201

Maximum feed speed

PA202

Rapid traverse speed :

PA203

Not used.

PA204

Linear acceleration/deceleration constant (1) .

PA205

Linear acceleration/deceleration constant (2)

PA206

Linear acceleration/deceleration constant switch speed

PA207

Deceleration constant for asymmetric acceleration/deceleration

PA209

Time constant for exponential acceleration/deceleration

PA210

Bias speed for exponential acceleration/deceleration

PA211

Time constant for moving average acceleration/deceleration

PA213

Acceleration/deceleration type for positioning (MOV/STP)

PA214

Acceleration/deceleration type for jogging (JOG)

PA215

Acceleration/deceleration type for independent axis operation (MVA to MVD)

PA216

Acceleration/deceleration type for HOME RETURN (ZRN)

PA217

Filter selection

A

Axis numbers (1 to 4)

+
+

The above parameters are rather complicated: Refer to the section on parameters for
designating speed, acceleration, and deceleration in the Motion Module MC 20 Hard-

ware User’s Manualfor details,

+

1.1.6 iVIotion Command Tables

1) Motion commands are specified by three letters, and they specify the task to be per-
formed in that block.

2) Motion commands are divided into modal and hon-modal group commands.

Classification Meaning

Meodal group commands Once a command in this group has been executed, it remains in

effect until another command of the same type is executed.

- | Non-modat group commands Commands in this group are valid only within the block in which

they are executed.

3) There are some commands that can be used together in the same block, and some that
cannot. Refer to Table 1.18 Commands Companbie within the Same Block.

1

'4) At least one space must be inserted before an& after the motion command.

NO10_ MOV _X1000Y2000 - - - - ;{J)

A space must be inserted here.

Atleast one space should be inserted after the sequence number so that the motion command
can be seen easily. The motion command will operate normally even if there is no space after
the sequence number. Do not, however, insert any space after the sequence number when
editing the program on the screen of the Programming Device.
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5) Table 1.16 provides a list of MC20 Module motion commands and brief descriptions of
their functions. For more detailed explanations, refer to the relevant sections in this
manual. M1 through M6 stand for modal groups 1 through 6, and NM stands for the non-
modal group of cornmands.

Table 1.16 MC20 Module Motion Commands

Inthe “class” column, M1 through M6 stand for modal groups 1 through 6, and NM stands
for the non-modal group of commands.

Command Name Class Command Format Function/Meaning Page

MOV POSITIONING NM |MOV  X-Y-Z-8—; Executes simultaneous 1-34
Tmon positioning for maximum
four axes at rapid traverse
speed.

MVS LINEAR INTERPOLATION NM | MvS X—Y—Z—S—F—T— Executes lineartra;efl at 1-37
tangential velocity F for

maximum four axes

simultaneously.

MCWwW CIRCULAR NM | MCW X-Y-R-F-; Execute circular travel at 1-40
INTERPOLATION CW tangential velocity F for two

MCC CIRCULAR MCC X—Y-—I—J—F—T-; axes simultaneously,

INTERPOLATION CCW following radius R or
center-point coordinates |

and J.

MCW HELICAL INTERPOLATION | NM | MCW X—Y-F{-ZF-—F—; Move three axes 1-46
cw simultaneously in a

MCC HELICAL INTERPOLATION MCC  X=Yelmle combination of circular

g interpolation and linear
cew k=T interpolation outside of the

circular interpolation plane.
Speed designation F
becomes the circular
interpolation tangential
velocity.

PXY PLANE XY M1 |MCW PXY X-Y-R- Designate the plane in 1-42

PYZ PLANE YZ Z-F— which circular interpolation

PZX PLANE ZX is to be executed. Also valid
MCC PXY X-Y-I- At

PXS PLANE XS J=ZF-F—{ T for designating circular

PZS PLANE ZS ’ interpolation plane in the

PYS PLANE YS helical interpolation

command.

M8 |PST PXY X-Y-I- Also used for dasignating 1-585

J-—U—-V—; the PALLET SET (PST)
matrix plane for use in

PALLET MOVE {PMV).

ZRN HOME RETURN NM [ ZRN X—Y-Z—S—; Returmns each axis to its 1-49
T home position after
positioning to the
intermediate position. For
the first time after power-up,
positioning will return
directly to the home position
without travelling to the
intermediate position.

Target position

Intermediate position
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Command

Name

Class

Command Format

Function/Meaning

Page

PMV

PALLET MOVE

NM

PMV _P- _(i_—;

Grid point
nurmber

Pallet number

Positions at rapid traverse
speed to the position of the
grid point number for the
specified pallet number. The
grid point data must be
saved in advance by means
of PALLET SET (PST).

1-54

FST

PALLET SET

M5

PST PXY P-X-Y- .
I~ gl—l-:
Grid point pitch |

Number of grid points

Saves in memory, for the
specified plane, the pallet
number and its grid point
data. This must be done
before PALLET MOVE
(PMV) is executed.

SKP

SKIP

NM

SKP  X-Y-Z-S—F-T-{J}

When the SKIP signal turmns
ON while the axes are
travelling, skips the

.remaining movement and

operation proceeds to the
next block. The position at
which the SKIP signal
tumed ON is saved.

1-57

ABS

ABSOLUTE
PROGRAMMING MODE

M2

ABS:

Treats all subsequent
coordinate words as
absohite values.

1-61

INC

INCREMENTAL
PROGRAMMING MODE

M2

lNC;

Treats all incrernental
coordinate words as
absolute values.

1-63

POS

CURRENT POSITION SET

NM

PQS X=Y-2-5~;
Desired coordinate
values

Changes the current
position to the desired
coordinate values.
Subsequent move
commands utilize the new
coordinate system.

MVM

MOVE ON MACHINE
COORDINATE

NM

MVM MVS X~Y-Z-S—

F-(3)

Goes to the target position
on machine coordinate
system. The coordinate
system set automatically at
the completion of the home
position retumn is called a
machine coordinate system.
This coordinate system is
not affected by CURRENT -
POSITION SET (POS).

1-66

T™

DWELL TIME

NM

TIM P-:

Operation is paused for the
amount of time specified by
P, and then proceeds to the
next block.

1-68

§TP

PROGRAM STOP

NM

STP:

'| Stops the motion program

until it is restarted by means
of the start operation.

1-69

END

PROGRAM END

NM

END;

Ends the motion program.

1-69

PFN

IN-POSITION CHECK

NM

MVS X~F-PFN{J) :
or
PFN;

Proceeds to the next block
after the positioning which is
commanded in the same or
previous block enters the
positioning completion
range (parameter setting).

1-70

—1-26 —




LI Programming Methods

Command Name Class Command Format Function/Meaning Page
INP SECOND IN-POSITION M3 |INP X-Y-Z-5-; Proceeds to the next block | 1-73
RANGE SETTING Second positioning after subsequently

comranded interpolations
enter second positioning
completion range.

completion range

Machine coordinate system

» In an incremental position detecting system, this is a coordinate system which is auto-
matically set according to the first home return operation after tuming the power ON.
That is, it takes the home position (0, 0, 0, 0) as the home return position,

« Inan absolute position detecting system, this is a coordinate system thatis automatical-
ly set by turning the power ON.

* A machine coordinate system is not affected by the CURRENT POSITION SET (POS)
command.
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Command

Name

Class

Command Format

Function/Meaning

Page

SET

SET EXTERNAL QUTPUT

NM

SET MOC ()]
M code {01 to 96)

Proceeds to the next block
after the M code is output
and the MFIN signal from

the CPU Module is returned.

1-74

PNT

PASS NOTCH SIGNAL
OUTPUT

M4

PNT X=Y=Z-5-MOO;(
Pz
Transit point for each axis

MOV - X-Y-Z-${J]

Qutputs the specified M
code (01 to 96) when the
transit points for all axes
have been passed during
movement in subsequent
blocks.

SNG

IGNORE SINGLE-BLOCK
SIGNAL

NM

SNG MOV X
SNG MVS Z-F=[g)

A block with this command
will be operated
continuously even in the
single-block operation
mode.

1-79

10W

VO WAIT

NM

10W

(front output variable = O}
condition I/Q variable = A}’
back output variable C =

EI);

After the front output
variable “O” has been
output, outputs the back
output variable “[J" when
the condition 1/O variable
reaches the “A” state.

1-80

Gse

SUB-PROGRAM CALL

NM

GSB POQ LDE]; :

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;

Designates the end of the
sub-program.

PCN 2

PCON SIGNAL GUTPUT

NM

PCN X-Y-Z-8—;

Tums the PCON[J signal
output for the specified axis
ON or OFF.

1-113

vcC "2

VOLTAGE QUTPUT

NM

VCC X-Y-Z-8-T-; '

Outputs an analog voltage
as the output for the
specified axis.

1-116

EXM 2

EXTERNAL POSITIONING

NM

EXM  X--U-Y-J-V—;

When the external
positioning signal tums ON,
the system moves the
external positioning travel
distance and then ends.

1-134

PGS 2

RATIO OPERATION

NM

X=l=Y=J=ZK~

PGS
MS;

Operates the slave axis for
a travel distance equivalent
to the travel distance of the
master axis multiplied by a
ratio. .

1-13¢

PGR 2

RATIO OPERATION
CANCEL

NM

PGR; i
PGR X0 YO;

Cancels ratio operation for
all axes.

Cancels ratio operation for
the specified axis or axes.

1-139

1882

TRAILING
SYNCHRONCUS
OPERATION

NM

TSS a-P- MSCfJ)

XY,2o0Z

After synchronizing the
trailing axis with the master
axis, switches to trailing
synchronous mode.

1-151

TSR ™

TRAILING
SYNCHRONOUS
OPERATION CANCEL

NM

TSR:

Cancels the trailing
synchronous operation.

1-151

*1: M1 to M6: Commands for modal groups 1 to 6

NM: Commands for non—modal groups

*2. Step-2 functions
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Command Name Command Format Function/Meaning Page
Variables
#1000 Common variable #1to #199 ® Used for general purposes. 1-85
#0100 Input variable #11 to #1256 » Reads MC coil status 1-85
#0000 | Qutput variable #0O1 1o #0256 o Oulputs MC relay stat 1-86
#0000 | System variable #1001 to #1018 Wpdls L relay situs. 1-87
# Reads system variables such as
#0000 | Link input variable #1101 to #1116 ;‘;fs'ig:‘np"s'“°" and saved SKIP | 4 93
#0000 | Link output variable #1201 to #1216 - ) 1-97
HO H variable H1to H8 ® Reads MC link register value. 1-99
¢ Transmits values to MC link
register.
® Used for positions and speeds.
Arithmetic Commands*?
= DEFINE #i= 100, #j = #i Numeric range: 0 to £99,999,999 1-100
A Integers only. Digits to the right of the | 4_
+ ADD #! - #! + #k decimal point are discarded. 1-100
- .| SUBTRACT #i=#) - Calculations are carried outfrom left | 1190
" MULTIPLY #i=#j #k to right with no order of priority. 1-101
/ DIVIDE #i= 4/ #K 1-101
COMBINE #i=#—#k/#m 1-101
Control Commands
IF GOTO |BRANCH IF <condition> GOTO n ® When the condition is realized, the | 1-102
program jumps to block n. '
WHILE DO | REPEAT WHILE <condition= . A 1-103
- ® While the condition is in effect, the
DEND DOm; block from DO m to DEND m is
e repeated.
_ DEND m{J)]
#E0000O | POINT TABLE POSITION |MOV  —#E—; A point table for storing the position | 1-106
data for the four axes is created. Itis
MOV  X#E-Y#E-F—: [J]| then possible to move to a given
. position by specifying a point number
along with the motion command.

*1: ¥ arithmetic commands (+, -, =, /) are used in the context of the I/O WAIT (IOW) com-
mand, they will become logical operation commands (OR, NOR, AND, NAND).

.
m MC coil

An internal coil that can be used for general purposes in the CPU Module. For details,
refer to 1.5.3 Input Variables.

MC relay

Aninternal relay that can be used for general purposes in the CPU Module. For details,
refer to 1.5.4 Output Variables.

MC link register

A group of registers atthe CPU Module, the values for which can be set by the ladder logic
program. These registers can also be accessed from the MC20 Module by using link 1/O
variables. For details, refer to 1.5.6 Link Input Variables and 1.5.7 Link Output Variables.
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1.1.6 Motion Command Tables cont.

Table 1.17 Characters Usable with Motion Commands

In the “class” column, 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 GO0O00 o] 0]

MCW CIRCULAR 0000000000 O 0
INTERPOLATION CW :

MCC CIRCULAR 0000000000 O 8]
INTERPOLATION CCW

MCW HELICAL ) 00000 000000 O O O ]O Q
INTERPOLATION CW . .

MCC HELICAL 00000 |0000C|{O O O O |0 O
INTERPOLATION CCwW . . o

PXY PLANE XY M1 Yes o]

PYZ PLANE YZ M6 Yes 0

PZX PLANE ZX (Note 3) 0]

PXS PLANE XS (o]

PZs PLANE ZS 6]

PYS PLANE YS o)

ZRN HOME RETURN NM No 00000

PMV PALLET MOVE NM No 0 ‘ CcO

PST PALLET SET M5 Yes 00000} COOQO (U, v, W, T) 0O

SKP SKiP NM No 00000 O . O

ABS ABSOLUTE M2 Yes 0] :
PROGRAMMING MODE

INC INCREMENTAL 0
PROGRAMMING MODE : .

POS CURRENT POSITION NM Noe - |00000 '
SET .

MVM MOVE ON MACHINE NM | . Yes 0.
COORDINATES '

TIM DWELL TIME NM No o] O

STP PROGRAM STOP ’ NM No 0]

END PROGRAM END NM [. No o

PFN IN-POSITION CHECK NM Yes o

INP SECOND IN-POSITION M3 No o]
RANGE SETTING

SET SET EXTERNAL OUTPUT | NM " Yes 0 : 8]

PNT PASS NOTCH SIGNAL M4 Yes 00000 , ’ O
QUTPUT : : ’

SNG IGNORE SINGLE-BLOCK | NM Yes o]
SIGNAL _

oW V7O WAIT NM No 0

GSB SUB-PROGRAM CALL NM No 0 00

RET SUB-PROGRAM END NM No o]

PCN PCON SIGNAL OUTPUT NM No 00000

VCC VOLTAGE QUTPUT NM No 00000 o]

EXM EXTERNAL NM No 00000 O. 000 ULV,WT
POSITIONING :

PGS . | RATIO OPERATION NM No C0000| 0000 (MSD)

PGR RATIO OPERATION NM No Q0000 :
CANCEL
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1.1 Programming Methods

Command Name Class { Command Characters that Can Be Designated
Overlap "NXYZS | RIJKL | XFYFZFSF | FPCLMT

TSS TRAILING NM No 00000 (MSDO) 0

SYNCHRONOUS

OPERATION
TSR TRAILING NM No 0

SYNCHRONOQUS

OPERATION CANCEL

Note (1) Commands marked with “Yes" in the “Command Overlap” column can be designated in the same biock with other
commands. Commands in the same group, {e.g., MOV to MCC, PXY to PYS, and ABS to INC) cannot be used
together in the same block. For details, refer to Table 1.18 Commands Compatible Within the Same Block.

(2) A numeral (0 to 9), H variable (H1 to H8) and common variable (#1 to #199) can be added after the designated
character.

(8) The plane designation for CIRCULAR INTERPOLATION is in modal group M1.
The matrix designation for PALLET MOVE is in modal group M6.
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Table 1.18 Commands Compatible Within the Same Block
Compatible Commands

QuwZn

oo

=SI—aw

OO

- L

H+ s ~

0w -

Cwno

-0F

nzZo

- T

ou -

—-—Z 0

[ By TR

wZzQ

-

-—

=>3

aQw

-Z0

4w

nxa
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Creating Motion Programs
L.1.6 Motion Command Tables cont.

Command

The following table shows which commands can be used together in the same block. An “O” indicates that the fwo

commands can be used together and an “X” indicates that they cannot. -

X[ X|X|X]|O10[{ Q|0 OO X | X[ X| X|O| o X|Ooi X[ X[X]O X[ X[ X|O|X|X|X{xX|xXix]|x[x]|x
X[ X|XIX[O[O|O|O|O| O X| X[ X|X|O|O{ X| O X| X| X[ O] X| X[ X| O X[ X|X{X|XixX!X|x]|X
XIX[X{X|O|O|OjO|O| O X[ X{X|X{O|O| X|O| XIX|X|O| X | X{X|O{ X X[ X|XiX|xXIX]|XIX
XIX{X|X|O]OJO|OJOJO|X|X|XIX|O|O| X| O] X X{ X[ O} X| X[ X O] X| X| X} X X|X|X]|X]|X
O|O| O[O X| X[ X|X|{ X X[X|O[O]|X|O|OI X[ O] X| X[ X]O| X| X[ XJO[X|X|X| X[ X|X|X]|x[X
OO|O|O| X X[ XIX[X|X]|X{O|O| Xj OO X|O| X[ X X| O XIX{X|O| X |X|X[X|X[x|X|X[x
OCjOICI O X| X X[ X[X|X{X|O|OiX| OO X| O X| X[ X|O| X[ X|X] O} X| X[ X[ X[ X[X|X|X[X
O|O|O| O] X 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
O[ O[O O} X X[ X X[ X|X|X{O]| O X|O| O X| O X| X| X|O{ X| X| X|O X X[ X[ X|X{X[X]X]|X
OJOJOJO| X[ X| X X|X| X X|OjO[X{O|O|X|O| X| X[ XIO| X[ XIX|O|X|X| X X{X|X|X|X]X
XEXIX| X X[ XX XXX XX X[ X]O| O X| X[ X|X| X|O| X[ XiX|O|X|X|X[X[X]|X|x|x]|X
X[ X[X]|X|O[O|O|OJOjO| X| X| XIX| OO X| X[ X[ X{X|O| X{ X[ X]O| X[ X} X]X|X[X]|X]|X]|X
X|X|X[X]O|O{O|O|O|O| X{XIX|{X|O|O| X[ X} X|X|X|OIX|X|X|O X} x| x| x{x]|x|x[X]X
XIXIX[ XXX X[ X| X[ XIX[X[X[X[OJO X | X X|X|X|O X[ X|X]OIX| X[ X|X]| X[ XjxX|X]X
0|0{0|0|0|0|0|0[0|0]0l 0| 0|0} X| X[ 0| 0| O|0|0|0|0O|0|0|0|O|0|0j0|0{0|0{0]|0
O|O[O[0] O O| 0| 0] 0| 0|0|0| 0} 0| X|X|O|O|O|0jO|0|O|O|O|O|O|0|0j 00| Oj0] 0} O
XIXXEX | X[ X XIX] X X[ XXX X[ OO X[ XX XIX[O| X[ X[ XJOI X X|{ X[ X! X]|xX|xX|X]|X
O]0[O|O| O] O O|O|O| O} X[ X| X[ X]| OO X | X|{ X[ X|X|O| X} X|O|O X X{ X[ X[X|{X[X|xX]X
XIX{X| XX X[ XX XX XXX X]O[O XX X| X| X]O] X| X|X|O| XixX|X[x|x|x[x{x{X
X|X|X[X]XIXIX] XX X[ X[ XX X]O[o| X[ X XIXIXJOIX| XIX[O] X|X|X{X|X|X|X[|X]|X
XX XXX XXX XXX XXX OO XX | X XIX{ O] X[ X[ X O X X[ X X| X X{X]|X]|X
0|00 0] 0] 0{0|0|0|C|0|0]0|0}]0O{0} 0|0} 0| 0|0|X|O]0|O|0|0|0|{C|0|0|0|0|0|0
XXX X XXX XX XXX X X[Oj O X[ X| X[ X X|Oo| X| X X|O| Xix[X;X|xX|xX|x]|x]x
XX XXX X[ X[ XXX XXX X] OO X| X[ X|X|X[O| X|X|X|O[xX|{X|X}X{X|{X|X|xX|X
XEX|X|X|X[X| XXX XX XX | X[O[O{X| O] X{ X | X|O| XX X[ O X| X[ X[ X|X|X|xX|xX]|X
0j0]0[0]|0| 0| 0| 0| 0| 0]O|O]j0] 0] 0| 00| 0| 0|0|0|0jO|0| 0| X{0|0j0|0[0|0|0]|0|0
XXX XXX X XXX XXX X{O| O] X X{ X[ X[ X[O{ X[ X|X[O] X X X|X|X|X|X|x|x
XXX XXX PX XXX X[ XX X]O| O X[ X| X X| X[O] X| X[ X[O] XX X|X|X|[X[x]|X]|x
XIX]X]X | XPXIXX[X]X] XXX X]O| O] X| X[ XIX[X|O X| XIX[O| X[ X|X|X|{x{X[X|X]X
X{XPX{X X XXX XX XXX X[ O[O X[ X[ X X| X|O| X X| X[ O X | X[ X{X| X} X{X|X]|X
XX XXX XXX XXX XX X]OJOf X | X | X[ X X[ O X[ X| X{ O] X[ X[ X{X| x| X|X]|X]|X
XXX XXX XXX XX X[ X]XJo| o X{ X X[ X X|o| X| X|X|O] X|x[X|X|x|x|x]|x]|x
XIX|X|XPXX XXX XXX XX OO X| X | X[ X X|O| X[ X|X|O| X| X[ X]|X|X|X|X|X]|x
XIX[XIX| XXX XXX X[ X|X][X|O[ O X| X[ XIXIX|X|X|X|X]O[X|X[X]|X|X|X]X]|X}X
X{X[|XIX| XX X[ XX X[X[X[X[X[O]OIXIX|X]X|X|X[X|XIX[O|X|XIX[X|X|XIX|X|X
XIX|X|X|X[X|XPX| X X[ XXX X[O|O{ X[ XIX{ X[ X|O| X[ XIX|O| X X| X[ X]|X|X|X]|X|x
XXXXXXXXXXXXXXOOXXXXXOXXXOXXXXXXXXX
XXX X XXX XXX XXX X]O|O| X{ X{X| X[ X|O[ X[ X|X[|O X| X]|X|X|X|O|X]|X|x
XEX XX XX XXX XXX XX O[O X X[ X{ X X] O] X| X|X| O X[ XIX|{X|OI X|X|X]| X

sy 'ul

Mov
MVS
MCw*1
MccH
PXY
PYZ
PZX
PXS
PYS
PZs
ZRN
PMV
PST
SKP
ABS
INC
POS
MVM
TIM
|sTP
END
PFN
INP
SET
PNT
SNG
Iow
GSB
RET
PCN *2
vCe *2
EXM *2
PGS *2
PGR *2
TSS "2
TSR *2
IF
GOTO




1.1 Programming Methods
L e

Command : Compatible Commands

MMM MP|P P{PIP|PIZ|P|P|S|A|iI|P|M|T|S|E|P|1]S|P|S|I|G|Ri=|1|G|W|D|D
OIV|CICIX{Y|Z|X{Y|Z|R|M|S|K/B|N{O[V|I |T(N[FIN/E[N|N]O|S|E|+{F|O|H|O|E
v WCIY{Z|XIS|S|SIN|VIT|P|S|C|S|M/MIP|DNP|IT|T|G|WB|T|- Til N
: * oL D
! E

WHILE X[XPX| XXX XXX [ XX XX X]O|O[ X X X|X[X|O|X|X|X[O|X[X]X]|X|X|XiX[0OX
DO XIX[X|XIX|X[X]X| X[ XX X]X|X[OO| X]X| X[ X|XIO[X|X|X|O|X{X|X]|X|X|X|Of{X|X
DEND XX XX XX XXX XX XXX OO XU X X[ X[ XIO[ X X[ X[O X X| X X|X|X|X]|X[X

"1: The circular and helical interpolation versions of MCW and MCC are compatible with the same commands.

*2: Step-2 functions
*3: Refer to Table 1.16 MC20 Module Motion Commands for a list of command names.
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Creating Motion Programs
A

—
1.2.1 POSITIONING (MOY)

1.2 Commands for Axis Movement

This section explains the programming methods for those motion commands that move
axes. This section covers the most basic commands, so be sure to familiarize yourself

l with it before proceeding further.

121 POSITIONING (MOV) ....... e

1.2.2 LINEAR INTERPOLATION (MVS)

1.2.3 CIRCULAR INTERPOLATION (MCW, MCC)
1.24 HELICAL INTERPOLATION (MCW, MCC)
1.25 HOMERETURN (ZRN) .....ovviiiiiieinaneeenn..
126 PALLETMOVE(PMV) ......covviiiiiiiviiiiinan,
127 SKIP(SKP) ..ot

................
B L R R T
.........................
...........................
................

1.2.8

Interpolation Command T Designation

1.2.1 POSITIONING (MOV)

1) Specity POSITIONING MOVE (MOV) as follows:

MOV X--YeeZ---8e-- ;

End position

1-34
1-37
1-40
1-46
1-49
1-54
1-57
1-58

This command will simultaneously move maximum four axes from the current position to
the end position at rapid traverse speed. Any axis for which this command is omitted will
not be moved. This axis movement operation is called “positioning.” The path of move-
ment based on the POSITIONING (MOV) command is not normally a straight line, as in
the linear interpolation described in 1.2.2 LINEAR INTERPOLATION (MVS). The follow-

ing illustration shows an example of movement along three axes (X, Y, and Z).

Each axis is moved
individually at rapid
traverse speed.
+Xx

Current position
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1.2 Commands for Axis Movement
e .

2) The end point position is determined in advance by ABSOLUTE PROGRAMMING
MODE (ABS) or INCREMENTAL PROGRAMMING MODE (INC).

Mode End Point Position
ABS (absolute mode) Positioning to coordinate values (X Y. -Z--S--),
INC (incremental mode) Positioning to incremental distance (X--Y--Z--5- -) from
current position.

&Caution The path of movement based on the POSITIONING (MOV) command is often not a straight
fline, as in linear interpolation. When programming, be absolutely sure to check the path to
make sure that there are no tools or other obstacles in the way of the workpiece. Failure to do
this may result in damage to equipment, serious personal injury, or even death.

Ver. 3) The rapid traverse speeds are setin axis parameters PA202, where A = axis number 1 to

BO: 4. The parameter numbers for the four axes are shown below.
Axis Number Parameter Number of
Rapid Traverse Speed
Axis 1 P1202
Axis 2 p2202
Axis 3 P3202
Axis 4 P4202

The actual rapid traverse speed will be the result of the value set for the parameter
(PA202, where A = axis number 1 to 4) times the override.

Rapid traverse speed overrides are set using the following MC control coils and MC link

registers.,
CoiVRegister Use Reference
MC control coil Maximum interpolation | QN0137 to QND140 N is the MC20 Module
16 steps from 0% to feed speed number (N = 1 or 2)
100%
Ver. 1 MC link registers Maximum interpolation | 409909 and 409982 MC Moedules 1t and 2
BO 0.0% 10 3276.7% in feed speed (default allocations)
0.1% increments

Set the MC link register to 10 time the override percentage when setting an override in
0.1% increments.

Refer to 1.1.5 Feed Speeds for details on the rapid traverse speed..

N
m ABS and INC commands

These commands determine whether a coordinate word is to be treated as an absolute
value or an incremental value. They are modal commands, so once one has been desig-
nated it remains in effect until the other one is designated.
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Creating Motion Programs :
e e e

1.2.1 FOSITIONING (MOV) cont.

4EXAMPLE )

4) An in-position check is carried out with respeét to the axis movement based on POSI-

TIONING (MOV), to check whether the axis has entered the positioning completion
range. The positioning completion range is set by parameter PA103. After the in-position
check has been completed, the next move command block is executed. If the following
block is nota move command block, that block is executed without waiting for the in-posi-
tion check. To have execution of a block that is not a move command biock delayed until
after the in-position check has been completed, de5|gnate IN-POSITION CHECK {PFN)
in the previous block.

5) Parameter settings can be made to select any of the following types for the automatic

acceleration/deceleration control.

a) Single step linear 'acceleration/deceleration?
b) Double step linear acceleration/deceleratio?
¢} Asymmetric acceleration/deceleration :
d) Exponential acceleration/deceleration

e) Moving average acceleration/deceleration :

f} S-curve acceleration/deceleration

Program Example (Reference Unit: 0.001 mm) |
ABS ; .

MOV X4000. Y3000. Z2000. ;

Current position: X=Y¥=Z=0

Rapid traverse speed: X = Y = Z = 8 m/min (parameter PA202)

In-position check

This function detects whether the actual axis movement has entered the positioning
completion range after pulse distribution has been, completed for the specified block.

Specified block for positioning :
I
\Y
/="~ To next move command block

4
,
[

1 -
Enter positioning completion range (i.e.,
in-position check completion) _

—1-36 —



1.2 Commands for Axis Movement
m

Decimal point setting: Parameter P0005 = 3

+Y Positioning

End point position

Current position

1.2.2 LINEAR INTERPOLATION (MVS)

1) Specify LINEAR INTERPOLATION (MVS) as follows:

MVS X---Y:+ Zee:8:er Feer Teeo
End position interpolation command
T designation
Interpolation feed speed

This command moves maximum four axes simultaneously from the current position to
the end position in a straight line at interpolation feed speed (F). The MVS command will
move only the axes that are specified. This axis movement operation is called “linear in-
terpolation.” Coordinate words can be designated for any of the four axes X, Y, Z, and S.
The following illustration shows an example of operation along three axes (X, Y, and 2).

+Y

End position
Linear interpolation
L]
Interpolation feed speed : Y
{tangential velocity) ! +X
) >

g ox L

' -
Current P

%z posiion & +X

2} The end position will be determined according to the current mode as set by ABSOLUTE
PROGRAMMING MODE (ABS) or INCREMENTAL PROGRAMMING MODE (INC).

Mode End Position
ABS (Absolute mode) Positions in a straight line to coordinate values (X..Y..Z..).
INC {Incremental mode)

Positions in a straight line to an incremental distance
{X..Y..Z..) from current position.
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Creating Motion Programs
1.2.2 LINEAR INTERPOLATION (MVS} cont.

& Caution

Linear interpolation can be executed for either linear or rotary axes. If rotary axes are in-
cluded, however, the path of movement will not be in a straight line. When programming, be
absolutely sure to check the path to make sure that there are no tools or other obstacles in the
way of the workpiece. Failure to do this may result in damage to equipment, serious personal
injury, or even death.

3) The interpolation feed speed is designated by character F, so itis called the “F designa-
tion.” The F designation specified in the previous block remains in effect, and there is no
need to designate it again unless it needs changed. An alarm will be generated (alarm
code 010: Undefined F designation) if interpolation is attempted when no F designation
has been specified for an interpolation command since the power was turned ON.

4) The tangential feed speeds for all designated axes are related to the F designation value.

When axes X and Y are designated: F= V/Vx2+W2 [mm/min]
When axes X, Y, and Z are designated: F= VW24 Vy2 4 V22 [mm/min]

Whenaxes X, Y, Z, and S are designated: p_ /2, V2 +Vz2+Vs2  [mm/min)

An alarm will be generated (alarm code 039: F d_'esignation value exceeded) if an F desig-
nation js made which exceeds the limit set in parameter PO00S.

Parameter No. Name " Range Unit
P0006 Maximum 110 240,000 mm/min
interpolation feed deg/min
speed setting

5) An override of 0% to 200% can be applied with respect to the F designation value in actu-
al program execution. For details, refer to 1.1.5 Feed Speed.

6) The interpolation command T designation makes it possible to program a time constant
for acceleration/deceleration for interpolation with the character T if necessary. If the in-
terpolation command T designation is not used or T is set to zero, the time constant for
acceleration/deceleration set with parameters P0011 or P0013 will be valid. For details,
refer to 1.2.8 Interpolation Command T Designation.

7) Anin-position check is not executed with respectto axis movement designated by
LINEAR INTERPOLATION (MVS). The next move command block is executed when
pulse distribution for the designated block is completed. if the next block is not a move
command block, it is executed during interpolation block puise distribution.

" When executing the in-position check, designate IN-POSITION CHECK (PFN) in the
previous block. The next block (whether it is a move command or not) is executed after
- the in-position check has been completed.
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1.2 Commanis for Axis Movemen!

Program Example (Unit: 0.001 mm)

ABS ;
MVS X4000. Y3000. Z1000. F1000 ;

Current position: X=Y¥=Z=0
Interpolation feed speed: F = 1,000 mm/min
Decimal point setting: Parameter PO005 = 3

+v Linear interpolation

8) Parameter settings can be made to select any of the following types of automatic accel-
eration/deceleration control.

a) Single step linear acceleration/deceleration
b) Double step linear acceleration/deceleration
c) Asymmetric acceleration/deceleration

d) Exponential acce!erationldecel;eration

e} Moving average acceleration/deceleration
f} S-curve acceleration/deceleration

Referto the section on parameters for designating speed, acceleration, and deceleration
for interpolation in the Motion Module MC 20 Hardware User's Manualfor details,

-
m in-position check

This function detects whether the actual axis movement has entered the positioning
completion range after pulse distribution has been completed for the specified block.
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Creating Motion Programs
1.2.3 CIRCULAR INTERPOLATION (MCW, MCC)

1.2.3 CIRCULAR INTERPOLATION (MCW, MCC)

1) Specify CIRCULAR INTERPOLATION (MCW, MCC} as follows:

MCW PXY X---Y.-o |-o-dees Fees Te-- ;
(MCC) T R ) l Interpolation command
—|_ ’ T designation
Plane interpolation feed speed
CIRCULAR designation Center point position

INTERPOLATION  End position ~ (radius vaiug)

This command moves two axes simultaneously from the current position to the end posi-
tion on the specified plane and in a circle using either the center point position or the ra-
dius value. The movement is executed at the interpolation feed speed (F). This axis
movement operation is called “circular mterpolatton The following illustration shows an
example.

- =7 "=~ Cumentposition

MCW

.- Circular interpotation i
. . - Interpolation feed speed
~ (tangential speed)

When using CIRCULAR INTERPOLATION, it is necessary to specify the direction of
movement. Specify either MCW for clockwise or MCC for counterclockwise movement.

Theend positidn canbe onany ofthe fouraxes (X, Y, Z,or S). Specify axes that match the
designated plane. For the characters (|, .J K. L), specify the X, Y, Z, and S axis compc-
nents, respectively,

¢
3

2) The interpretation of the coordinate words (X, Y, Z S, 1, J, K, L) is determined in advance
by ABSOLUTE PROGRAMMING MODE (ABS) or INCREMENTAL PROGRAMMING

MODE (INC).
Mode ! End Position
ABS (Absolute mode) Indicates end position coordinate values (X..,Y..) or center
point coordinate value (l.., J..).
INC (Incremental mode) Indicates an incremental amount from current position to
end position or center point position.
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4EXAMPLEp

1.2 Commands for Axis Movement

Coordinate Word Program Examples

Circular interpolation (MCC)

End position

Absolute Mode
ABS;
MCC PXY X1500. Y4000. 12500. J1000. F150 ;
+Y
A
4000

2000 Current position
I .- [
10004 ---+-0" s
: TCenter point
1
(0.0} ¢ > +X
-Q 1500 2500 5500

Incremental Mode

INC;
MCC PXY X-4000. Y2000. I-3000. J-1000. F150 :
+nY End position Circular interpolation (MCC)
40004 - - - T T Lo -
: 2000
2000~ - - _E _______ - Current position
) ~1000
: t ------ g
(0,0} ‘Q ... - = +X
' 5500

—1-41 —




Creating Motion Programs
1.2.3 CIRCULAR INTERPOLATION (MCW, MCC) cont.

3) Circular interpolation can be specified by means of the circle’s radius (R} instead of the
center point position (1, J, K, L). The following illustration shows an example.

MCW PXY X...Y..R+..F...;

When R > 0: - Circular interpolation with arc angle of less than 180°.

When R <0:  Circular interpolation with arc angle of 180° or more.

180° or more End position
) - . ~ Lessthan 180°

- ) ¥«
O{, ?enter point ”._£O

”

~ -+R
L4 N

Current position

Note An alarm will be generated if R = 0.

4) As a general p'rinciple, specify the plane when'designating circular interpolation. Table
1.19 shows the designation format for each circular interpolation plane.

Table 1.19 Circular Interpolation Designation Format

Plane Circular Plane End Center Point | Feed Speed and

. Interpolation Setting Position T Designation
1 XYplane | MCW (or MCC) PXY XY I J(R) F T:[J)
2 ZXplane | MCW (or MCC) PZX Z X K 1(R} FTi[J)
3 YZplane | MCW (or MCC) PYZ Y Z 4 K(R) E T;
4 XSplane | MCW (or MCC) PXS X S e |F 1)
5 YSplane | MCW (or MCC) | PYS Y, S LR F T3
6 ZSplane | MCW (or MCC) PZS Zs KLY IF T;[g)
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The directions of revolution for each plane are as shown below.

ATY A+Z A+ X
new | {« | NCY
(w4 e | [wo
+X +Y +Z
- e ———
PXY PYZ PZX

PXS PYS PZS

5) The interpolation feed speed is designated by character F, so it is called the “F designa-
tion.” The F designation specified in the previous block remains in effect, and there is no
need to designate it again unless it needs changed. An alarm will be generated (alarm
code 010: Undefined F designation) if interpolation is attempted when no F designation
has been specified for an interpolation command since the power was turned ON.

6) The tangential feed speed for the specified circle is related to the F designation value.

When axes X and Y are designated: F=VVx2+Vy2 [mm/min]

p+y
End position

200mm/min

1 ¥y su/uin
Current -
position ¥x mn/ain

+X

.

An alarm will be generated (alarm code 039: F designation value exceeded) if an F desig-
nation is made which exceeds the limit set in parameter PO006.

Parameter No. Name Range Unit
P0O006 Maximum 1 to 240,000 mm/min
interpolation feed deg/min
speed setting

7) Anoverride of 0% to 200% can be applied with respect to the F designation value in actu-
al program execution. For details, refer to 1.1.5 Feed Speed.

8) The interpolation command T designation makes it possible to program a time constant
for acceleration/deceleration for interpolation with the character T if necessary. If the in-
terpolation command T designation is not used or T is set to zero, the time constant for
acceleration/deceleration set with parameters P0011 or P0013 will be valid. For details,
refer to 1.2.8 Interpolation Command T Designation.
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1.2.3 CIRCULAR INTERPOLATION (MCW, MCC) cont.

IMPORTANT | 9) Anin-position check is not executed with respect to axis movement designated by
CIRCULAR INTERPOLATION (MCW, MCC). The next move command block is
executed when pulse distribution for the designated block is completed. If the next block
is not a move command block, it is executed during interpolation block pulse distribution.
When executing the in-position check, designate IN-POSITION CHECK (PFN) in the
previous block. The next block (whether it is a move command or not) is executed after
the in-position check has been completed.

10) Parameter settings can be made to seiect any of the following types of automatic accei-
eration/deceleration control.

a) Single step linear acceleration/decelerationi
b) Double step linear acceleration/deceleration
¢) Asymmetric acce‘lerationfdeceleration

d) Exponential acceleration/deceleratidn

e) Moving average acceleration/deceleration
f} S-curve acceleration/deceleration

Referto the section on parameters for designating speed, acceleration, and deceleration
for interpolation in the Motion Module MC 20 Hardware User's Manual for details.

Note (1) Analam (alarm code 011: No radius designation for circular interpolation) will be gen-
erated when zero is specified as the radius in CIRCULAR INTERPOLATION (MCW,
MCC). This would occur, for example, if “}=0"'and “J=0" were specified in incremental
mode for the XY plane.

(2) If an end point is specified which deviates from the circumference of the circle, the in-
terpolation will occur as shown in the following illustration.

Y

"} End point
]

if the specified end point is not on the
specified circle circumference, the

T e interpolation proceeds from the start-
t ing point to the end point in a spiral-
ing motion while gradually adjusting

8t thefradius.

rs
Starting point Center point
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<EXAMPLEp-  Program Example A: When the Circle’s Center Point is Designated

NO10 ABS ;
NO11 MOV X0 YO ;
NO12 MCW PXY X10. Y13. [10. JO. F100 ;

+Y )
' End point
2(10.13) This program executes the interpolation
as shown in the illustration.
+X
{0.0) (10,0

Starting point  Center point

<4EXAMPLEp Program Example B: When the Circle’s Radius {R) is Designated
NO10 ABS ;
NO11 MOV X0 YO ;
NO12 MCW PXY X30. Y30. R10. F100 ;

b+ Y .

" End point . . .
L (30,30) This program executes the interpolation
as shown in the illustration.

”
’
-

: "'Center int
i o

. +X

Starting point {0, 0)
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1.2.4 HELICAL INTERPOLATION (MCW, MCC)

<«EXAMPLEp  Program Example C: When a Full Circle is Designated

A completely closed circle can be designated in one block by matching the starting point and
the end point. It is not possible to designate a full circle by means of the radius (R).

ABS ; (&)

MOV X0 Y0 ;
MCW PXY X0 YO 11000. JO. F100 ;

Circular interpolation

A+Y (MCW)

Current positibn
and end position

1.2.4 HELICAL INTERPOLATION (MCW, MCC)

1) Helical interpolation is an extension of circular interpolation. Refer to the description of
circular interpolation for designations related to circular interpolation. They have been
omitted here.

¥

2) Specify HELICAL INTERPOLATION (MCW, M¢C) as follows:
. i

MCW PXY X:---Y--- f.--Jo-- [
(MCC) , (R-- ') (ZF ) lnterpolatmn command
Plane , T designation

o ] Interpolation feed speed
HELIC ALdemgnatnon Center point position Linear interpolation -
dius value iti
INTERPOLATION | (@ ) end position
. lEnd position

i
Circular interpolation designation

This command moves two axes simultaneously from the current position to the end posi-
tion on the specified plane and in a circle using either the center point position or the ra-
dius value while executing simultaneous linear iriterpolation, The movement is executed
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at the interpolation feed speed (F). This axis movement operation is called “nelical inter-
polation.” The following illustration shows an example.

+2Z End position

Helical interpolation
Linear interpolation portion

-———  me e
-

------ Circular interpolation portion
Current position

3) Anaxis not specified for the plane designation can be specified by the linear interpolation
axis. The axis does not necessarily have to be at a right angle to the interpolation plane.

Axis Characters for Linear Effect of Absolute or Incremental Mode
Interpolation Portion
XY,Z 58 These follow the ABS and INC commands, and can be used
for either absolute or incremental values.
XF, YF, ZF, SF These are not affected by the ABS and INC commands.
Always use incremental value.

&Caution The HELICAL INTERPOLATION command can be executed for linear interpolation for either
linear or rotary axes. The path of movement will be a helical line if the axis movement in the
linear interpolation portion is correct. When programming, be absolutely sure to check the
path to make sure that there are no tools or other obstacles in the way of the workpiece. Fail-
ure to do this may result in damage to equipment, serious personal injury, or even death.

4) Specify the plane when designating helical interpolation. If no plane is specified, the
piane previously specified for circular interpolation will remain in effect, Tabie 1.20 shows
the designation format for each interpolation plane.
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1.2.4 HELICAL INTERPOLATION (MCW, MCC) cont.

Table 1.20 Helical Interpolation Designation Format

Plane Helical Plane End Center Linear Feed Speed and
Interpolation Setting | Position| Point Interpolation | T designation
1 XY plane | MCW (or MCC) PXY Xy I'J (R) Z(ZF) FT;
2  XYplane | MCW (orMCC) | PXY XY | 1J(R) sk |F 1!
3 ZXplane | MCW (or MCC) PZX ZX K1 {R) _ Y (YF) FT;
4 ZXplane | MCW (or MCC) PZX ZX -K.I (R) S (SF) FT;
5 YZplane | MCW {or MCC) PYZ Y Z J K (R) X (XF) F T:
6 YZplane | MCW {or MCC) PYZ Y Z J K (R) S (8F) F T:
7 XSplane | MCW (or MCC) PXS XS IL (R Y (YF) FT;
8 XSplane | MCW (or MCC) PXS Xs 1L (R Z (ZF) FT:
g YSplane | MCW (or MCC) PYS YS J L (R) X (XF) FT;
10 YSplane | MCW (or MCC) PYS Y S JL (R Z(ZF) FT;
11 ZSplane | MCW (orMCC)| PZS ZS KL (R) X (XF) F T:
12 ZSplane | MCW (or MCQ) PZS Z$s K L {R) Y (YF) FT:

Note (1) Specify the circular interpolation position within 360°,

(2) The interpolation feed speed (F) is the tangential speed for the circle on the circular
interpolation plane. The feed speed for the linear interpolation portion (F’) is found by

means of the following equation: . i

F’ = Fx (length of linear interpolation axis} / (Iehgth of circular interpolation portion):

Parameter PO006 (maximum interpolation feed speed setting) is valid for the F designation.

4EXAMPLEp Program Example :
ABS ; i’
MOV X100. Y0 20 ; '
MCC PXY X0 Y100. 10 JO Z50. F100. ;

+2 .
. End position
50
:_/ Linear interpolation portion
[
Center point 1100
(0,0,0) Q—>+Y

/
» . Circular interpolation end position

Curmrent pasition

+X
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5) The interpolation command T designation makes it possible to program a time constant
for acceleration/deceleration for interpolation with the character T if necessary. If the in-
terpolation command T designation is not used or T is set to zero, the time constant for
acceleration/deceleration set with parameters P0011 or PO013 will be valid. For details,
refer to 1.2.8 interpolation Command T Designation.

1.2.5 HOME RETURN (ZRN)

1. Incremental Position Detecting System

1) Specify HOME RETURN (ZRN) as follows:

ZRN X--:¥---Z...8... ;
Intermediate position

This command executes the home position retumn operation after positioning to an inter-
mediate position by means of a POSITIONING (MOV) operation. The resultant stop posi-
tion is set as the home position of the machine coordinate system. (More details concern-
ing home position return operations are provided later in this-section.) The first time that
HOME RETURN (ZRN) is executed after the power has been tumed ON, however, it

executes the home position return operation without first travelling to the intermediate
position.

+Y

Home position
retum operation

Intermediate position

Pasitioning

Machine coordinate system
home position

This command moves maximum four axes simuitaneously. Iif an axis is not specified for

HOME RETURN, positioning to the intermediate point and the home position returm will
not be executed for that axis.

After the home position return operation has been completed for all of the designated
axes, program execution proceeds to the next block.
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1.2.5 HOME RETURN (ZRN) cont.

4EXAMPLEp Program Example

ABS
ZBN

2)

| IMPORTANT |

3)

%)

X200. Y100. ; [J}

AdY Current position

v POSITIONING (MOV)

100 F----=ccsecsrvemccnas . Intermediate position {of
workpiece coordinate system)

X
[ EYRPN - P——.

me pos:hun retum operation

=+ X

4

[

Stop position set as machine coordinate system home position (0, 0).

When HOME RETURN (ZRN) is executed in an incremental position detecting system,
the return position is set as the home position of the machine coordinate system. At the
same time, the workpiece coordinate system prevaously set by CURRENT POSITION
SET (POS) is cancelled. ; i

When HOME RETURN (ZRN) is executed, the machine coordinate system matches
the workpiece coordinate system. Until the next time that CURRENT POSITION SET
(POS) is executed, MOVE ON MACHINE COORDINATES (MVM) has no effect evenif it
is executed.

Table 1.21 shows the four types of home position retumn operation. The selection can be
made by means of parameter PA301.

Table 1.21 Types of Home Position Return Operation

Paramete

r Setting Name : Method

(1) PA301

=0 Home position return operation 1 | Three-step deceleration method using
deceleration limit switch and C-phase pulse.

(2) PA301

=1 Home position retumn operation 2 | Two-step deceleration method using
deceleration limit switch.

(3) PA301 =

Home position return operation 3 | Three-step deceleration method using
. - | deceleration limit switch and home position
limit switch.

{4) PA301

=3 Home position return operation 4 | Two-step deceleration method using C-phase
pulse.

F il
M Deceleration limit switch

A limit switch used for deceleration purposes. The deceleration timing in a home position
return operationis obtained depending on the mounting positions of the deceleration limit
switch and the dog.
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L e

4} Home Position Return Operation 1 (PA301 = 0)

The following operation chart shows the execution of a home position return operation.
The return position is taken to be the machine coordinate system home position {0, 0, 0,
0).

- P,
Speed Home position return feed speed {(PA303)

Home position retum approach speed (PA304)
Home position retum creep speed (PA305)

Home position return final travel distance (PA306)
]

- e ——— -

- e Time
DOg width 1 :
Deceleration limit switch signal —I——-:-— !
] -¢-
rl I_I ' Machine coordinate systemn home position
C-phase pulse ,
-—
' Home position area

a} After reaching the intermediate position, positioning then begins in the direction spe-
cified by parameter PA302 {home position retum direction), at the speed set by pa-
rameter PA303 (home position return feed speed).

b) When the dog that is set for deceleration turns ON the deceleration limit switch, the
feed speed is reduced to the value set for parameter PA304 (home position return
approach speed).

¢) The speed is further reduced to value set for parameter PA305 (home position return
creep speed) at the position where the pulse encoder's C-phase pulse is first detected
after the dog leaves the deceleration limit switch.

d) From the position where the C-phase pulse is detected, the axis travels for only the
distance set for parameter PA306 (home position return final travel distance) and then
stops. That position is set as the machine coordinate system home position (0, 0, 0,
0). The travel is not executed and the home position is not set for any axis that has not
been designated.

Note (1) The home position return operation will not be executed correctly if the machine is al-
ready within the home position area when the power is tumed ON. Move it out of the
home position area before executing the home position return operation.

(2) Setthe dog width to a width atleast equal to the distance required for decelerating from
the home position return feed speed to the home position return approach speed.

(3) If the distance set for parameter PA306 (home position return final travel distance) is
too short, the axis will pass the home position and then return to the home position from
the opposite side.
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1.2.5 HOME RETURN (ZRN) cont.

5) Home Position Retun-'l Operation 2 (PA301 = 1)

The following operation chart shows the execution of a home position return operation.
The return position is taken to be the machine coordinate system home position (0, 0, 0,
0).

Speed 4 Home position return approach speed (PA304)

/ Home ;posiﬁdn return creep speed (PA305)
o { .

Home position return final fravel distance (PA306)

. : Time
Home position limit switch _U_ _é

I
Home posmqn area

Machine coordinate system home position

a) After reaching the intermediate position, positioning then begins in the direction spe-
cified by parameter PA302 (home position return direction), at the speed set by pa-
rameter PA304 (home position return approach speed).

b} Whenthe dogthatis setforthe home position tums ON the home position limit switch,
the feed speed is reduced to the value set parameter PA305 (home position return
creep speed)

¢) After the dog turns ON the home position limit switch, the dog will move for the dis-
tance designated with parameter PA306 (home position returning final travelling dis-
tance) and stop. This position is set as the machine coordinate system home position.
An axis not designated will not move and no'home position setting will be performed
for the axis.

Note (1) The firsttime that HOME RETURN (ZRN) is executed after the power has been tumed
ON, it executes the home position return operation without first travelling to the inter-
mediate position even if an intermediate position has been specified. Therefore, the
home position return operation will not be executed correcitly if the machine is already
within the home position area when the power is turned ON. Move it out of the home
position area before executing the home position return operation.

(2) If the distance set for parameter PA306 (home position return final trave! distance) is
too short, the axis will stop travelling at a position which is one revolution too far. If that
should occur, adjust the final travel dlstance :

6) Home Position Return Operation 3 (PA301 = 2)

In place of the C-phase pulse, it is possible to use another pulse signal based on a sepa-
rately installed home position limit switch. To do that, set parameter PA301 to “2.”

7) Home Position Return Operation 4 (PA301 =’.3)

In place of the home posutlon limit swatch it is possble to use the C-phase pulse. To do
that, set parameter PA301 to “3.7 :
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2. Absolute Position Detecting System
1) Specify HOME RETURN (ZRN) as follows:

ZBRN X+ Y¥...Z...8... ;
Intermediate position

Based onthis command, a POSITIONING (MOV) operation positions to the intermediate
position and then to the machine coordinate systerm home position. If the workpiece coor-
dinate system has been setby CURRENT POSITION SET (POS), the intermediate posi-
tion is taken to be the position in the workpiece coordinate system.

The program cannot be started, however, if the machine coordinate system home posi-
tion has not been set by means of the home position setting operation. If an attempt is
made to start the program without that setting having been made, an alarm will be gener-
ated (alarm code A16: Home position setting incomplete).

+Y

Intermediate position

Positioning

Positioning
. . +X

Machine coordinate system 3>

home position

This command moves maximum four axes simultaneously. If HOME RETURN is not des-
ignated for any of the four axes, neither positioning to the intermediate point or the home
position return operation is executed for that axis.

After positioning to the machine coordinate system home position has been completed
for all of the designated axes, program execution proceeds to the next block.

<4EXAMPLEp Program Example
ABS;
ZRN X200. Y100. ;

A+ Yy Current position

POSITIONING {MOV)

100 +---<escermmmanaasd Intermediate position {of
T workpiece coordinate system)
7 POSITIONING (MOV)
GO / . > 4 X
200

Machine coordinate system
home position (0, 0).
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1.2.6 PALLET MOVE (PMV)

2} When HOME RETURN (ZRN) is executed in an absolute position detecting system, posi-
tioning is ultimately executed to the home posmon of the machine coordinate system. At
the same time, the workpiece coordinate system prewously set by CURRENT POSI-
TION SET (POS) is cancelled. )

IMPORTANT When HOME RETURN (ZRN) is executed, therefore, the machine coordinate sys-
tem matches the workpiece coordinate systemn. Until the next time that CURRENT
POSITION SET (POS) is executed, MOVE ON MACHINE COORDINATES (MVM) has
no effect even if it is executed.

. i .

Note If alarm code A16 (home position setting incomplete) or any alarm related to the absolute
encoder is generated, then execute an operation such absolute encoder initialization or
home position setting. After the machine coordinate system home position has been correctly
set by this means, then HOME RETURN (ZRN) can be properly executed. Refer to the sec-
tion on absolute position detection in the Motion Module MC20 Haraware User's Manual for
details.

1.2.6 PALLET MOVE (PMV)

1) Basic position data can be stored in memory by executing PALLET SET (PST) to estab-
lish imaginary positions on pallets. Positioning to particular grid points on a pallet can
then be executed by specifying those grid poiri\ts in move command blocks.

2) Specify the grid point position as follows:

PMV P--- C--- :[J]
- Grid point number (1 to 999 x 999)
Paltet number (1 to 199)

This command posmons at rapid traverse speed to the grid point, specified by “C,” on the
pallet specified by “P.” The rapid traverse speed is the speed set by parameter PA202
(rapid traverse speed). The travel path is generalty not linear. The grid point position is
read from the basic position data stored in memory inadvance by means of PALLET SET
(PST). :

_ Current position
+Z :

Spacified pallet

+Y

Specified grid point
Reference point coordinates
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3) Before executing PALLET MOVE (PMV), specify PALLET SET (PST) as shown blow. If
this command is not executed, an alarm will be given.

PST PXY P--- X---Y--- ’fj U---V---
|

PALLET SET| Pallet number | Number of grid points
(PST) {1to 199) for each axis (1 to 999)

Matrix plane  Reference point Grid point pitch for each axis
designation coordinates {0 to $£99999.999 mm)

a) Executing this command stores the basic matrix data in memory. The common vari-
ables #1 to #199 and the compensation values H1 to H8 can also be used for the nu-
meric portions,

b) Ifthere is no matrix plane setting in the block containing the PALLET SET (PST) com-
mand, the plane specified in the previous block with a PALLET SET (PST) command
remains in effect. An error will be generated if PALLET SET (PST) is executed without
a plane specification has been made since power was turned ON.

¢) The formats for each matrix plane are shown in Table 1.22.

Table 1.22 Matrix Plane Command Designation Format

Plane Matrix Setting | Plane Pallet | Reference Point | Number of Grid Point
Command Setting | Number | Coordinates Grid Points Pitch
XY plane PST PXY P Xy 1 J U V;
2 ZXplane PST PZX P ZX 1 K U w;
3 XS plane PST PXS P X8 I L U T;
4 YZplane PST PYZ P Y Z J K vV W
5 YSplane PST PYS P Y S J L vV T;
6 ZSplane PST PZS P ZSs KL W T
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1.2.6 PALLET MOVE (PMV) cont.

d) Assigh grid point numbers for each plane as shown in the following illustration.

PXY PZX PXS

Y axis X axis : : S axis
m
L. L L
X axis Z axis X axis

{XY plane) . (ZX plang). (XS plane)
_ PYZ . PYS ? PZS
zi Z axis S axis - Saxis
| L L} L_)
Y axis Y axus Z axis
(YZ plane) _ . {¥S plane) (ZS plane)
Dot (1)
(Dot j=DeZ] -Dei3 / ‘0 < 999X
miine. ——GB——tpr i — g e
P ) ] A 1 Jeorms=eon
g 74 U d \/\\J
T o2 (-1}
. -
-/_\2n+l/\2 n+2,\2n+3 . 2n+(:'n-12’\ f\2n+n=3n
AL/ 4 Y A 2 At 74
An+1 Jp+2 Ln+3 n+(i'|-l),.\ Anm=2n
Y K" 4 A ' R = A* P
1 ' A2z 43 : f\n—lr\n+n=2n
? \Y 7 R Y A

/F:eference point coordmates ' nline
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L R ]

1.2.7 SKIP (SKP)

1) When the skip input signal turns ON during axis movement in a SKIP (SKP) block, axis
movement is decelerated to a stop. The remaining amount of axis movement for that
block is cancelled, and operation proceeds directly to the next block. Meanwhile, the
position at which the skip input signal turned ON is automatically retained in memory.
This command thus enables the programming of motion control which can respond to
external conditions.

2) Specify SKIP (SKP) as follows:

SKP X--:Y:+:Z-++8+ee Feve Te-- ;
End position Interpolation command T designation
interpolation feed speed

This command uses linear interpolation to move maximum four axes simultaneously at
interpolation feed speed fromthe current position to the end position. If the skip input sig-
nal turns ON during positioning, the position at which the signal turned ON is stored in
memory and the moving axes are decelerated to a stop. The command to the remaining
amount of axis movement is cancelled, and program execution proceeds to the next
block.

Any or all of the four axes (X, Y, Z, and S) can be designated. Any of these axes that are
not designated will not be moved,

SKP block’s end position

4 Next block's end position
Deceleration stop position

+Y

Position at which
skip signal tums ON

Current position

+X

3) The interpclation command T designation makes it possible to program a time constant
for acceleration/deceleration for interpolation with the character T if necessary. If the in-
terpolation command T designation is not used or T is set to zero, the time constant for
acceleration/deceleration set with parameters P0011 or PO013 will be valid. For details,
refer to 1.2.8 Interpolation Command T Designation.

4) The skip input signal is one of the MC20 Module’s I/O signals. The MC20 Module’s I/O
connector specifications are as follows:

Pin Numbers Signal Name
17 Skip input signal (normally closed contact)
211025 Common lines for inputs
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1.2.7 SKIP (SKP) cont.

The point at which the skip input signal turns ON is saved in memory for all four axes,
including those axes not designated by SKIP (SKF).

5) As mentioned above, the current position at which the skip input signal turns ON is saved
in memory. That data is called the “skip position.” It is stored as a system variable, and it
can be retrieved for use later during motion program execution.

Moving axes are decelerated to a stop after the skip input signal tums ON, so the position
at which axis movement actually stops is dlfferent from the position that is saved in
memory.

When SKIP (SKP) is not being executed the sklp position is not saved in memory even if
the skip signal tums ON,

Skip signal tums ON
Speed

. Actual stop position
-———— Skip position

6) Skip positions are stored as system variables #1005 to #1008. Meanwhile, current posi-
tion data is stored moment by moment in variables #1001 to #1004, The current position

values are constantly being refreshed.

All of these values can be retrieved and substituted for variables in the motion program.
The names of the variables and types of data are as follows:

#1001: Axis 1 current position
#1002: Axis 2 current position
#1003: , Axis 3 current position
#1004; *+ AXis 4 current position
#1005: Axis 1 (SKIP) memorized position
#1006: Axis 2 (SKIP) memorized position
#1007: Axis 3 (SKIP) memorized position
#1008: Axis 4 (SKIP) memorized position

Note _ Be careful when using these variables. The current positions and memorized positions
- shown above are positions in the workpiece coordinate system. If the workpiece coordinate
system is changed by means of CURRENT POSITION SET (POS), the contents of variables

#1001 to #1008 will also be changed.

<EXAMPLEp .  Program Exampie

The axis 1 current position and the axis 1 memorized posmon respectively can be retrieved by
means of the following equations: :

‘#0=#1001 (axis 1 current position)
#20 = #1005  (axis 1 memorized position)
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The variable, however, cannot be placed in the left-hand side of the equation as shown below:

#1001 = #10
#1001 =999

1.2.8 Interpolation Command T Designation

1) Summary

A time constant can be designated from the program for automatic acceleration/decel-
eration for interpolation for each of the following.

+ LINEAR INTERPOLATION (MVS)

« HELICAL INTERPOLATION (MCW, MCC)

« CIRCULAR INTERPOLATION (MCW, MCC)
« SKIP (SKP)

2) Specify interpolation command T designation as follows:

MVS X---¥---Z..+85- F---T-+- LINEAR INTERPOLATION
MCW PXY X: oo Yo rilrondee HELICAL INTERPOLATION and
(MCC) @)y Foor T--0 CIRCULAR INTERPOLATION
SKP X:+:Y+++Z--:8-«+F:+-T-+- SKIP

T""

Interpolation command T desighation

T can be set to a value within the following range: 0.002 to 1.999 s

The interpolation command T designation is a modal specification. Once it is designated,
the MC20 Module will keep the designation as valid data.

3) Atime constant designated one command is valid for the other commands, e.g., one des-
ignated for acceleration/deceleration for linear interpolation is valid for circular interpola-
tion, helical interpolation, and SKIP.

4) Canceling An Interpolation Command T Designation
If any of the following is executed, the time constant for acceleration/deceleration speci-
fied by the interpolation command T designation will be made invalid and the time
constants for acceleration/deceleration set in the following parameters will be valid
again.
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1.2.8 Interpolation Command T Designation cont. o , .

a) If T is setto zero.

b) If the PROGRAM END (END) command is executed.

¢) If the PROGRAM RUN (MVL) command is executed.

d) If the MACHINE RESET (RST) command IS executed.

The following time constants for acceleration/deceleration will be valid again for any of

the above.
Parameter Name Filter Selection for interpolation
POOM1 Time constant for exponential e Exponential acceleration/deceleration
acceleration/deceleration for _
interpolation ® Exponential acceleration/deceleration with bias
P0013 Time constant for moving average | ® Moving average acceleration/deceleration
acceleration/deceleration for !
. - i
interpolation o S-curve acceleratior/deceleration

Ifthe interpolation command T designation is not used, the time constant for acceleration/de-
celeration set with parameters P0011 or PO013 will be valid.

|
Program Example

ABS ;

MVS X500.Y600.F1000T0.5 ; Tissetto05s.

SET M30 ; ;

MVS X100.Y100.TO ; The interpolation command T designation is

canceled and the value is set to the one specified in
the parameter.

Note (1) The decimal point position specified by the interpolation command T designation is al-
ways between the first and second digit without being influenced by parameter PO005.

(2) If the interpolation command T designation i used, the previous block used for axis
movement will automatically execute an in-p?sition check.
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1.3 Basic Control Commands

motion. This section covers basic commands, so be sure to familiarize yourself with it

This section explains the programming methods for the basic commands that contro!
before proceeding further.

1.3.1 ABSOLUTE PROGRAMMING MODE (ABS) ................ Ceraaaaa 1-61
1.3.2 INCREMENTAL PROGRAMMINGMODE (INC) .............cuvna.. .. 1-63
1.3.3 CURRENTPOSITIONSET (POS) ...cvviiiiiiiiiiiiiiniiinnnnn. 1-64
1.3.4 MOVE ON MACHINE COORDINATES (MVM) ............cvivvnennn.. 1-66
135 DWELLTIME (TIM) ..o ettt ieee e ae e, 1-68
1.3.6 PROGRAMSTOP (STP) ..vir ittt et v it e enes 1-69
1.37 PROGRAMEND (END) ..... oottt ittt iiinieenness 1-69

1.3.1 ABSOLUTE PROGRAMMING MODE (ABS)

1) Specify ABSOLUTE PROGRAMMING MODE (ABS) as follows:

ABS ; ()

Absolute mode

This command causes the coordinate words in all subsequently designated axis control
commands o be treated as absolute values.

Absolute mode

)
» Designated position

L R TR S S

Current position

e e e - -——

(0,0)

2) ABSOLUTE PROGRAMMING MODE (ABS) is a modal group command, so once it
has been executed, absolute mode remains in effect until the next time INCREMENTAL

PROGRAMMING MODE (INC) is executed. Absolute mode is the default mode when
power is turned ON.

-
m Modal group command

Once a modal group command has been executed, it remains continuously in effect unti!
another command is executed. The term “modal” refers to the way in which these com-
mands function as modes.
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1.3.1 ABSOLUTE PROGRAMMING MODE (ABS) cont.

3) The coordinate words that are affected by the ABS and INC commands are shown in the

following table.

Coordinate words aifected by ABS/INC

Coordinate word characters X, Y, Z, S, |, J, K, L

Coordinate words not aﬁected by
ABS/INC .

R, XF, YE, ZF, SF, U, V, W, T (fixed at incremental
values)

&Caution The ABSOLUTE PROGRAMMING MODE (ABS) command causes the coordinate words in
all subsequently designated axis control commands to be treated as absolute values and the
INCREMENTAL PROGRAMMING MODE (INC) command causes the coordinate words in
all subsequently designated axis control commands to be treated as incremental values. The
meaning of a coordinate word treated as an absolute value is entirely different from that of the
same word treated as an incremental value. Before operating the MC20 Module with a pro-

" gram, be absolutely sure to check the program to make sure that these commands are used
properly. Failure to do this may result in damage to equipment, serious personal injury, or

4EXAMPLEp

even death.

4} In this manual, absolute mode is sometimes abbreviated as “ABS mode.”

Program Example

' =50 tart it
Program examples (A) and (B) indicate N 2o &, Startingposition
the same motion, shown on the right. '}r'
+80
1
3 fm + X

(A) ABS Mode.
ABS MOV X100. Y120. ;

‘ (ABS ; ... This fine may be omitted.)

MOV X50. Y40. ;
MOV X100. ;
MOV Y120. ;

(B) INC Mode
ABS MOV X100. Y120. ;
INC;
MOV X-50. Y-80. ;
MOV X50. ; '
MOV Y80. ;
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1.3.2 INCREMENTAL PROGRAMMING MODE (INC)

&Caution

1) Specify INCREMENTAL PROGRAMMING MODE (INC) as follows:

INC : [J]

Incremental mode

This command causes the coordinate words in all subsequently designated axis control
commands to be treated as incremental values.

Incremental mode

4+v
Designated position
Y
Current position
+X
(0.0)

2) INCREMENTAL PROGRAMMING MODE (INC) is a modal group command, so once it
has been executed absolute mode remains in effect untif the next time ABSOLUTE PRO-
GRAMMING MODE (ABS) is executed. Absolute mode is the default mode when power
is tumed ON.

3) The coordinate words that are affected by the ABS and INC commands are shown in the
following table.

Coordinate words affected by ABS/INC | Coordinate word characters X, Y, Z, S, L, J, K, L

Coordinate words not affected by R, XF, YF, ZF, SF, U, V, W, T (fixed at incremental
ABS/INC values)

The ABSOLUTE PROGRAMMING MODE (ABS) command causes the coordinate words in
ali subsequently designated axis control commands to be treated as absolute values and the
INCREMENTAL PROGRAMMING MODE (INC) command causes the coordinate words in
all subsequently designated axis control commands to be treated as incremental values. The
meaning of a coordinate word treated as an absolute value is entirely different from that of the
same word treated as an incremental value. Before operating the MC20 Modute with a pro-
gram, be absolutely sure to check the program to make sure that these commands are used
properly. Failure to do this may resuit in damage to equipment, serious personal injury, or
even death.

4) In this manual, incremental mode is sometimes abbreviated as “INC mode.”
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1.3.3 CURRENT POSITION SET (POS) ’

4EXAMPLEp Program Example

Program examples (A) and (B) indicate

the same motion, shown on the right. w

+80

(A) INC Mode

ABS MOV X100. Y120. ;
INC ; ,

MOV X-50. Y-80. ;
MOV X50. ;

MOV Y80. ;

(B) ABS Mode ;
ABS MOV X100. Y120. ; ,;
(ABS ; (] ... This line may be omitted.)

MOV X50. Y40. ;
MOV X100. ;
MOV Y120. ;

1.3.3 CURRENT POSITION SET (POS)

1) Specify CURRENT POSITION SET (POS) as follows:

POS X---Y---Z:---8--. ;

Cocordinate value to be changed
. ¥

This command is used to change the current position to the specified new coordinates,
and to create a new coordinate system. This newly specified coordinate system is called
a “workpiece coordinate system.” !
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IMPORTANT

& Caution

All move commands designated after CURRENT POSITION SET (POS) are carried

out in the workpiece coordinate system.
+Y +Y
A Current position

]Y
4+ X
Workpiece coordinate system

: =+ X

Machine coordinate system

@0

2) The workpiece coordinate system can be switched as often as desired using CURRENT
POSITION SET (POS), but the machine coordinate system must be set in advance. The
machine coordinate system is not affected by CURRENT POSITION SET (FOS).

3) CURRENT POSITION SET (POS} can be designated for maximum four axes. The cur-
rent position is not set for any axis which is not designated.

The CURRENT POSITION SET {POS) command is used to create a new coordinate system
called a “workpiece coordinate system.” All move commands designated after this command
are carried out in the workpiece coordinate system. Before operatingthe MC20 Module witha
program, be absolutely sure to check the program to make sure that this command is used
properly. Failure to do this may result in damage to equipment, serious personal injury, or
even death.

4) The status of the machine coordinate system and the workpiece coordinate system are
shown in Table 1.23 according to the status of the device.

Table 1.23 Coordinate System Status

Status tncremental Position Detecting Absolute Position Detecting
System System
After power tumed ON Machine coordinate system valid Machine coordinate system valid
(see note a} Workpiece coordinate system
Workpiece coordinate system cancelled (see note b)
cancelled {see note b)
After HOME RETURN Machine coordinate system set Workpiece coordinate system
{ZRN) executed Worlkpiece coordinate system cancelled {see note b}
cancelled (see note b) :
After CURRENT POSITION | Workpiece coordinate system set Workpiece coordinate system set
SET (POS) executed
After home position set Machine coordinate system set
Workpiece coordinate system
cancelled (see note b)

Workpiece coordinate system

As opposed to a machine coordinate system, a workpiece coordinate systemis a coordi-
nate system set by the CURRENT POSITION SET (POS) command. The workpiece
coordinate system is cancelled when HOME RETURN {ZRN) is executed, and the ma-
chine coordinate system is restored.
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1.3.4 MOVE ON MACHINE COORDINATES (MVM) )

Note (a) When the poweris turned ON, the ' machine coordinate system which the
home position is taken as the current position is set. f HOME RETURN (ZRN)
is then not executed, however, the stored stroke limit function will not be effec-
tive. ’

(b) “Wori(piece coordinate system cancelled” means that the workpiece coordi-
nate system becomes the same as the machine coordinate system.

5} The current position display on the Programming Device always indicates values in a
workpiece coordinate system.

IMPORTANT | Even when the workpiece coordinate system is the same as the machine coordi-
nate system, e.g., after HOME RETURN (ZRN) is executed, the current position dis-
play indicates values in a workpiece coordinate system.

: !
Note Movecommands in aworkpiece coordinate system cannot be converted in a machine coordi-
nate system to exceed the maximum programmable value. For exampie, when parameter
P0O00Sis setto “3,” do not exceed the values shown below for the machine coordinate system.

399999.999 mm {linear axis)
+99999.999° (rotary axis)

1.3.4 MOVE ON MACHINE COORDINATES (MVM)

1) This command is used to temporarily move axes in é machine coordinate system after
a workpiece coordinate system has been set by CURRENT POSITION SET (POS).

2) Specify MOVE ON MACHINE COORDINATES (MVM) as follows:

"MVM MOV X::-Y:--Z..:8§:-.
POSIT!ONINQ command area

MVM MVSX-::Y...Z:-« F.-- ;(J]
LINEAR INTERPOLATIQN command area

- When this command is executed, positioning to the absolute coordinate position is tem-
porarily executed in the machine coordinate system by either POSITIONING (MOV) or
LINEAR INTERPOLATION (MVS). This command is always executed in absolute mode
regardless of the ABS/INC mode setting. 1

- 3) MOVE ON MACHINE COORDINATES (MVM) is a non-modal command, so it is valid
only for the block in which is is designated. Normal move commands in subsequent
blocks will be executed in the workpiece coordinate system.

=
m Current position display

There s either a current position value or a position display shown in the display area of a
Programming Device or Teach Pendant. The coordinate values show in these display
areas are aiways for a workpiece coordinate system.

[
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4) The only axis movement commands that can be designated in the same block as MOVE
ON MACHINE COORDINATES (MVM) are POSITIONING (MOV), LINEAR INTER-
POLATION (MVS), CIRCULAR INTERPOLATION (MCW, MCC), HELICAL INTER-
POLATION (MCW, MCC) and PASS NOTCH SIGNAL OUTPUT (PNT). MOVE ON MA-
CHINE COORDINATES (MVM) must be placed at the beginning of the block.

&Caution The MOVE ON MACHINE COORDINATES (MVM) command is used to temporarily move
axes in a machine coordinate system. Before executing this command, be absolutely sure to
check the home position of the machine coordinate system to make sure that the position
designated with this command is correct. Failure to do this may result in damage to equip-
ment, serious personal injury, or even death.

<4EXAMPLEp  Program Exampie 1

MVS X150. Y0 F100. ;[J

2¢0
! > + X

Worilcpiece coordinate system

1
. #
' ‘ Machine coordinate system
1 ' >+ X
< - T
P 100 200 / 300

MVM MVS X150. YO F100. ;[J

Program Example 2

In this program, the workpiece coordinate system is paired with the machine coordinate sys-
tem.

MVM MOV X(a)Y(b)Z(c)S(d); . Positions in machine coordinate system.
POS X(a)Y{b)Z{c)S(d); Sets that position in workpiece coordinate system.

Y
TERMS l Machine coordinate system

The machine coordinate system is the basic coordinate system. It is set either by execu-
tion of HOME RETURN (ZRN}) in an incremental position detecting system, or by means
of a home position setting operation in an absolute position detecting system. A work-
piece coordinate system can be changed and it can be set on top of the machine coordi-
nate system,

Non-modal command

Commands that are effective only for the block in which they are designated are called
“non-modal commands.” The functions of these commands do not apply to subsequent
blocks.
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1.3.5 DWELL TIME (TIM)

1.3.5 DWELL TIME (TIM).
Specify DWELL TIME (TIM) as follows:

™M P---;
" Dwell time

This command causes execution to pausé for the period of time specified by “P” before pro-
ceeding to the next block. .

The range of time that can be specified for “P” is 0.001to 99999.999 seconds.

DWELL TIME (TIM) is a non-modal command. No other commands can be designated in
the same block as TiM.

<4EXAMPLEp  Programming Examples

Two programming examples are shown here, In the first example, IN-POSITION CHECK
(PFNj) is not in effect for the POSITIONING (MOV) command, so DWELL TIME (TiM) is
executed during positioning for MOV. In this example, “P5500" sets a dwall time of 5.5 se-
conds. :

In the second example, IN-POSITION CHECK (IBFN) is in effect for the POSITIONING
(MOV) command, so DWELL TIME (TIM) is executed only after positioning has been com-
pleted. In this example, “P2.5" sets a dwell time of 2.5 seconds.

Example 1: TIM Executed during Positioning

MOV X100. ;[J IN-POéITIONCHECK (PFN) nat in effect.
TIM P5500 ; (3 '

5.5 seconds

" POSITIONING (MOV) :
Speed - Nextblock . .
f .
. \ / _
) 3 Time

)
L “' : .
' TIM dwell time (5.5 5)

Example 2: TIM Executed after Positioning
MOV X100. ; ]«— IN-POSITION CHECK (PFN} in effect.

PFN ([ :
TIM P2'.,5 ) .

2.5 seconds

POSITIONING (MOV) §
Speed I i Nextblock

] S
TIM dwell ime =t

@5s).
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OIT!HIP When the time “P” is specified with no decimal point, the time will be calculated accordingto a

—

formula of 1=0.001 second. This is not affected by the setting of the decimal point position
parameter POQ0S.

1.3.6 PROGRAM STOP (STP)
1} Specify PROGRAM STOP (STP} as follows:

STP ()
=

Program stop

This command causes program execution to be temporarily stopped after completion of
the current block. No other commands can be designated to overlap this command in the
same block.

2) To resume program execution from the next block after the PROGRAM STOP (STP)
command, turn ON the PROGRAM RUN (MVL) start signal {input 1) from the PLC.

1.3.7 PROGRAM END (END)

1) Specify PROGRAM END (END) as follows:

END ;(J)
J -

Program end

This command causes program execution to end after completion of the current block. If
there was a move command in the previous block, a in-position check will be executed
before program execution is completed. No other commands can be designated in the
same block as PROGRAM END (END).

2) f PROGRAM END (END) is executed, the program will be executed from the beginning
the next time execution is started.

In-position check

This function detects whether the actual axis movement has entered the positioning
completion range after deceleration has begun for the specified block.

Preread parallel execution

Preread parallel execution is a function in which the next block is preread while axis
movement based on a move command is still underway. I there is no move command in
the next block, the block is executed while the next block afteritis preread. This operation
is continuously repeated.
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1.4.1 IN-POSITION CHECK (PFN)

1.4 High-level Control Commands

are relatively complex commands, used for more advanced programming. Beginners

This section explaing hbw to program using higri_-level motion control commands. These
can skip directly to Chapter 3 Creating Ladder Logic Programs.

141 IN-POSITION CHECK (PFN) -« e e e e 1-70
1.4.2 SECOND IN-POSITION RANGE SETTING (INP) ......oovernnnnn, 1-73
1.4.3 SETEXTERNAL OUTPUT (SET) .uuuuimr ot 1-74
1.44 PASS NOTCH SIGNAL OUTPUT (PNT) .. oovreeaee . 1-77
1.45 IGNORE SINGLE-BLOCK SIGNAL (SNG) .. ..ovuvenneanneennsns. .. 1-79
148  HOWAIT(IOW) .. ovntt i e e et 1-80
1.47  SUB-PROGRAM CALL (GSB) ..euvuneuriieenrinineneanannss 1-82
1.48 SUB-PROGRAMEND (RET) .......ovvvvvnennn. I 1-83

1.4.1 IN-POSITION CHECK (PFN)

1) IN-POSITION CHECK (PFN) is used in the following types of situaﬁons: _

a} To pass through the specified end positio;n for the first movement when moving
around a corner using interpolation commands.

Y End position:
l % o— 7 ' With PFN (Pass through
’ /x\ { end position)
Without PFN (Passnear  { . -
end position)

b) To cancel preread paraliel execution.

2) Specify IN-POSITION CHECK (PFN) as follows:

............................

............................

--------------

..............

When this command is designated, program execution proceeds to the next block after
the positioning has been completed for axis movement in the previous block (i.e., the
block before the one with IN-POSITION CHECK (PFN)).
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The same operation will be carried out if the command is designated as follows:

........................

........................

..............

--------------

3) The positioning completion range is set by individual parameter PA103. The range that
can be set is from 0 to 250, in the specified unit.

Actual axis L . .
Speed movement === Beginning of in-position check

™

.. = === Next block
A3 ra
. d /s‘ ’
S

]
*: = Positioning completion range

(distance set by parameter)

4) As shown above, designate IN-POSITION CHECK (PFN) in the block after the command
for which in-position check is to be executed. It can also be designated at the end of the
block for which the in-position check is to be executed.

5) Table 1.24 shows the effects of IN-POSITION CHECK (PFN} onthe positioning and inter-
polation commands.

Tablé 1.24 Effects of PFN on Positioning and interpolation Commands

PFN {1) Move Command {2) Next Block
POSITIONING (MOV) INTERPOLATION (MVS, MCW, MCC)

Not used between Proceeds to next block after Proceeds to next block when pulse Move command.

(1)} and (2) positioning completion. distribution is completed for that block.
Executes the next block while command pulses are output if the next block | Not move command.
does not contain a move command.

Used between (1) Proceeds to next block after in-position check. Move command.

and (2) Not move command.

In-position check

After pulse distribution has been completed for the specified block, this function proceeds
to the next operation after detecting that the actual axis movement has entered the posi-
tioning completion range.
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1.4.1 IN-POSITION CHECK (PFN) cont.

<EXAMPLE»-  Programming Examples

Example 1 .
MVS X200. F100; Move using Iineér interpolation.
PFN; . Wait for movement to end.
MOV X400Z400.; Move using positioning.

Next MOV command

S;_aeed " Movement for MVS

] .
L Positioning completed

Note Ifthere is no IN-POSITION CHECK (PFN) commana, execution of the next block begins after
completion of INTERPOLATION (MVS) pulse distribution.
3

Examble 2 .
MVS X800. F8000; _ Move using linear interpolation.
TIM P2.0; Timer: 2 seconds '
#001=1; Output #001=ON"
TiM P1.0; ' Timer: 1 second
#001=0; - Output #001=OFF "
PFN; : Wait for movement.to end.
TIMP1.2; ] Timer: 1.2 seconds;
#001=1; , Output #001=ON
TIM P1.0; : Timer: 1 second |
#001=0; : © Output #001=0FF;
‘ Speﬂ;d A . Movement for MVS
:/ \ Time
i 1
Output #01 ! ON OFF : _—I_
: 2g :13' :1.2s:1s:

F— &4
m : Output #001=ON

Output #001 is one of the output variables (#001 to #0256). Output variables are desig-
nated from the motion program and used to turn MC relays ON and OFF in the ladder
logic program in the CPU Module. “#001=1" turns ON the MC relay, and “#001=0" turns
OFF the MC relay. : .
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W[ inFo > It is meaningless to place the IN-POSITION CHECK (PFN) command immediately after
POSITIONING (MOV). This is because the in-position check is always carried out for MOV
regardless of whether or not the IN-POSITION CHECK (PFN) command is used.

1.4.2 SECOND IN-POSITION RANGE SETTING (INP)

1) SECOND IN-POSITION RANGE SETTING (INP) is used to moderately round off the end
position when movement is based on interpolation.

Sharp angle created by PFN

Moderate rounding
off in INP mode

Rounding off when neither
PFN nor INP is used

2) Specify SECOND IN-POSITION RANGE SETTING (INP) as follows:

INP X--:Y++:Z-:8---
Second positioning completion range

This command proceeds to the next block when it detects that the second positioning
completion range has been entered during positioning by subsequently designated LIN-
EAR INTERPOLATION (MVS) or CIRCULAR INTERPOLATION (MCW, MCC) com- .
mands. The IN-POSITION CHECK (PFN) command is not required. When there is more
than one moving axis, INP proceeds to the next block after the second positioning
completion range designated for each of those axes has been entered.

3) The second positioning completion range can be designated from +0.001 to +99999.999
mm. The second in-position check is started, however, when pulse distribution for the
‘specified block has been completed, as shown in the following illustration. Therefore, if a
fairly large value is set for the second positioning completion range, the second in-posi-
tion check will end immediately at the deceleration starting point, and execution will pro-
ceed fo the next block immediately.

Actual interpolation
Speed movement

i = * in-position check begins.

L= -=> 'Nextblock '

Designated /) \
pulsas ~

]
> & Second positioning completion range
(distance specified by program)

4) SECOND IN-POSITION RANGE SETTING (INP) is a modal command. When any posi-
tive number other than “0” is set for the second positioning completion range, the second
in-position check will remain in effect for all subsequent interpolation commands until itis
cancelled.
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1.4.3 SET EXTERNAL QUTPUT (SET) :

-5) To cancel the second in-position setting, specify “0” for the second positioning comple-
tion range for the relevant axis or axes. The second in-position setting will be cancelled
_ for only those axes for which “0” is specified.

t
P

The second in-position setting is cancelied for'all axes when the power is tumed ON.

6) The IN-POSITION CHECK (PFN) operates normally even whilé the second in-position
setting is in effect. If it is executed, the in-position check is executed according to the posi-
tioning completion range set by parameter PA103.

4EXAMPLEp Programming Example

" INP X(@)Yib); Sets second positioning completion range.
MVS X100. F800; Linear interpolation in X-axis direction
MVS Y100; Linear interpolation in Y-axis direction

Moderate reunding off
in INP mode.

When PFN and INP
are not used.

1.4.3 SET EXTERNAL OUTPUT (SET)

1) SET EXT! ERNAL OUTPUT (SET) isusedto odtput anMcode as a wait-for-completion
signal when a specific block in the program has been executed and then to restart pro-
gram executlon when a response signal is recelved from the CPU Mcdule.

2) Specify SET EXTERNAL OQUTPUT (SET) as follows:

SET MOO; f
M code output .
(O0=01 to 96) '

When this command is designated, the M code (M) is output to the CPU Module and
program execution is placed on standby. The M code relay with the number correspond-
ing to the M code is turned ON in the CPU Module. When this signal is received, the task
specified by the ladderlogic programis executed. Turn ON the MFIN coil with the number
corresponding to the MC contrel coil when the task executed in the CPU module is com-
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pleted. When this ON status is detected, motion program execution will proceed to the

next block. .
Block with SET command
Specified M code rel o Time
ed M code B — -
pect ey I Task executed in CPU
|
e ¥ e
MFIN coil corresponding o =~ :
toMCcontrolcod @ @ @ ——————————————)/  seseceaaiad ia

To next block

Beginning of next block

3} M Code Relays (CPU Module Side)
M code relays are CPU Module side relays corresponding to the number of M code out-
puts. They can be used during ladder logic program execution. Two MC20 Moduies can
be connected, and the M code relay reference numbers are determined as follows:

M code reiay (CPU Module side): M[J0000
01 to 96 = M code number
1, 2 = MC20 Modute number

4) M Code Sampling (MFIR) Signal (MC Control Relay)
When the MC control relay (M code sampling: MFIR) signa! is received from the MC20
Module, the CPU Module turns ON the M code relay with the number corresponding to
the M code output. Use the ON signal to start the proper CPU Module tasks.

5) MFIN Coils, MF01 to MF96 (MC Control Coils)
The MC20 Module motion program will proceed to the next block when the MC control
coil (MFIN coil: MFEIO) corresponding to the specified M code relay is tumed ON at the
completion of the CPU Module task.

]
m MC control coil

MC control coils are special signals, with fixed allocations, which serve to control the
MC20 Module from the CPU Module. Their reference numbers are Q10001 to Q10160 for
MGC20 Module 1 and Q20001 to Q20160 for MC20 Module 2.

MC control relay

MC control relays are special signals, with fixed allocations, which transmit MC Module
status to the CPU Module. Their reference numbers are P10001 to P10256 for MC Mod-
ule 1 and P20001 to P20256 for MC Module 2.
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1.4.3 SET EXTERNAL OUTPUT (SET) cont.

6) The signals related to M code outputs described above are shown in simplified forminthe
following illustration. in this example, SET EXTERNAL OUTPUT (SET) is usedto output
M code 45 (M45) from MC20 Module 1.

Signals Related to M Code Output . _
MC20 Module 1 CPU Module -

MC control relay

(Ladder logic program)
M code sampling {(MFIR) = P10020 :

—lon

i }— 7 M code relay
N100|SET M45 ; RLF} ,I “ (M10045)
St : exec@:ted i

(Motion program) l ON upon completion.
24 ¥ MC control coil

MFiN coil (MF45) = Q10045

Jon

The following timing chart shows the timing for the F.ignals in the example above.

M code sampling (MFIR} ——l i / L

Specified task
M code relay (M10045) = executed by CPU
. Module _;)——'—:

MFIN coil (MF45)’

Next block

4EXAMPLEp  Programming Example

NOG1 MVS X15Y20F100; _ " Move using linear interpolation.
NOO2 SET M25; ‘Output M code (M25).
NOO3 MVS X45Y30; Move using linear interpolation.

M code is output during this movement.

15 45

Note Atthe sametimeas the NOO1 block movement is belng executed, the next SET command is
also executed (i.e., via preread parallel execution). To have SET EXTERNAL OUTPUT (SET)
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execution delayed until after NOO1 movement has been completed, designate IN-POSITION
CHECK (PFN) either between the N0OO1 and N0OO2 blocks or at the end of the NOO1 block.

1.4.4 PASS NOTCH SIGNAL OUTPUT (PNT)

1) PASS NOTCH SIGNAL QUTPUT (PNT) is used to output a specified M code when the
designated transit point is passed. This M code output is called a “notch signal output.”

2) Specify PASS NOTCH SIGNAL OUTPUT (PNT) as follows:

PNT X +:Y:+2---§--- MOO; ()
Individual axis transit points M code output
. (OC1=01 to 96)

When this command is designated, the M code (MJ) is output to the CPU Module after
all of the designated transit points have been passed during axis movement by subse-
quent move commands. Axis movement will continue to the end position.

The M code relay with the number corresponding to the M code is tumed ON in the CPU
Module. When the signal goes ON, perform the proper processing for the notch signal
output in the ladder logic program and turn ON the MFIN coil with the number corre-
sponding to the MC control coil when that processing has been finished. The motion pro-
gram will proceed to the next block when an ON status is detected. If axis movement is
not finished, the program will wait for it to finish before proceeding to the next block.

PNT X(a)Y(b) MOD;

M code (M) is output at position of transit point.

End position
M f---=--z /<
: Move command blocks from PNT onwards
1]
t
i

3) The M code (MOD) is output to the CPU Module after all of the transit points designated
by PASS NOTCH SIGNAL OUTPUT {PNT) have been passed. In other words, the M
code is output when an AND of all of the conditions (i.e., passing the transit points for
each axis) has been satisfied.
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1.4.4 PASS NOTCH SIGNAL OQUTPUT (PNT) cont.

Programming Example
PNT X(a)Y(b) M20;
MVS X400.Y300.F400;

+Y M code (M20) is output at this position;
A ’
3004--~-----—f--- End position o
- N l .
]
®-1--— . ;
1 1 Move command blocks from PNT onwards
(1 1 )
! —+ X
hi (a} 400 '

4) After PASS NOTCH SIGNAL OUTPUT (PNT) is executed, the transit points for each axis
can be passed using multiple blocks. The M code is output when all of the transit points
have been passed.

Programming Example
PNT X(a)Y(b) M25;
MVS X250.Y250.F600;
. 'MVS X400.Y300.;

M code (M25) is output at this position,

. [ End position

Move command blocks from PNT onwards

>+ X

l
5) PASS NOTCH SIGNAL CUTPUT (PNT) is céncéailed under the following circumstances:

a) When the M code is output by the PNT command.

b} Whenanew PNT command is executed without the M code having been output by the
PNT command. (The new PNT command goes into effect in place of the previous
one.) :

6) Details on the reception of signals related to M code outputs are the same as for SET
EXTERNAL OUTPUT (SET).

7) The coordinates for the individual axis transit points are values in the workpiece coordi-
nate system. To designate them in the machine coordinate system, designate them in the
same block as MOVE ON MACHINE COORDINATES (MVM).

— 178 —



1.4 High-level Control Commands

i[inFo > 1) A single notch signal output (i.e., M code) can be designated with a single PNT com-
mand. The position at which the notch signal is output, however, will vary depending on
subsequent move commands.

2) Coordinate words for specifying individual axis transit points depend on the ABSOLUTE
PROGRAMMING MODE (ABS) and INCREMENTAL PROGRAMMING MODE (INC)
commands. In the INC mode, incremental values are designated from the current posi-
tion at the point where PASS NOTCH SIGNAL OUTPUT (PNT) is executed.

1.4.5 IGNORE SINGLE-BLOCK SIGNAL (SNG)

1) IGNORE SINGLE-BLOCK SIGNAL (SNG) is used to continuously execute specific
blocks without stopping while executing the program in single-block operation mode.

2) Specify IGNORE SINGLE-BLOCK SIGNAL (SNG}) as follows:

R R I L T T T T i}

B T T T g

A block with this command is executed immediately after the previous block (according to
normal execution conditions} without a single-block stop even in the single-block opera-
tion mode. Operation is continuous between the block with the SNG command and the
previous block.

3) Just as in normal program execution, preread parallel execution is carried out for that
portion of the program for which continuous operation is designated using |GNORE
SINGLE-BLOCK SIGNAL (SNG).

4EXAMPLEp Programming Example

.........................

' MVS XOYOF1000 ; ' Linear interpolation
' SNG MVS X100.Y100. F100; () SNG applied to linear interpolation.
. SNG #011=1; _ ' SNGapplied to output variable.
#012=1; : Output variable ON

#013=1; Output variable ON

Continuous operation carried out even in
single-block operation mode.

-
m Single-block operation mode

In single-block operation mode, a stop is executed after every block. In normal program
execution, a subsequent block that does not move the axes is executed while axes are
being moved by means of 2a move command. In single-block operation mode, on the oth-
er hand, the single-block stop is executed after completion of the axis movement only.
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1.4.6 I/O WAIT (IOW)

1.4.6 O WAIT (IOW)

1) VO WAIT (IOW) is used to output a front output variable, wait for a condition to be met for
an I/O variable, and then output a back output variable.

2) Specify 110 WAIT (IOW) as follows:

t
.

Front output variable  Condition /0 variable  Back output variable

___________________________________

............

.............

0: OFF status - 0: If OFF status;
1: ON status 1: If ON status;
) 2: Wait for status to change from 0—1
00D=110 256 - 3: Wait for status to change from 1-0

This command executes the following sequence with regard to I/O variables:

(DO) 1) Front output vaﬁable output as “O” status.

(IF)  2) Condition input variable er condition output var;iable checked for “A” status.

'

{DO) 3) Back output variable output as “[J" status when condition is met and execu-
tion proceeds to next block. .

{
i

3) The front output variable and back output variable designations can be omitted. Outputs
do not occur for the omitted parts and program executlon proceeds to the next block.

4) Be sure to use “= =" for the condition I/O variable. Use “=" for the front and back output
variabies. o '

<EXAMPLEp  Programming Examples

Example 1
IOW #0250==1;

Program execution proceeds to the next block when the status of output variable #0250
is “1.” ‘

.‘_‘3 - -
,E& Input variables and output variables

The ON/OFF status of the MC coils in the ladder logic program can be read from motion
programs through input variables #11 to #1256 and the ON/OFF status of the MC relays in
ladder logic programs can be specified from motton programs through output variables
#01 to #0256.
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Example 2
IOW #0250==0 #0255=1;
When the status of output variable #0250 is “0,” “1” is output to output variable #0255

and program execution proceeds to the next block. If the status of input variable #1250 is
“1,” then execution waits until the status changes to “0.”

Example 3
IOW #0240=1 #1250==2;

“17is output to output variable #0240, and then execution waits until the status of input
variable #1250 changes from “0” to “1” before proceeding to the next block.

Note Inthe status ofinput variable #1250 is already “1,” execution does not immediately
proceed to the next block. Rather, it waits until after the status is next changed to
“1" and then proceeds to the next block.

Example 4
IOW #0240=0 #1250==3 #0255=1:

After “0” is output to output variable #0240, execution waits until the status of input vari-
able #1250 to change from “1" to “0.” “1” is then output to output variable #0255, and
execution proceeds to the next block.

Note Inthe status ofinput variable #I250 is already “0,” execution does notimmediately
proceed to the next block. Rather, it waits until after the status is next changed to
“0" and then proceeds to the next block.

5) A logical operation formula can be placed to the left of a condition I/O variable.

Condition |/O Variable

# O00==
#0 OO0==4)
l

Blo o4O —HO- ol ==

Use arithmetic operators (+, —, +, /} as operators for logical operations.
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The definitions of the logical operations are as shown in the following table.

A B ' Results of A and B Logical Operations
OR NOR AND NAND
0 0 0 1 0 1
0 1 1 0 0 1
1 0 1 0 0 1
1 1 1 0 1 0

Logical operations are executed in order from Ieft to right, with no order of priority. A maxi-
mum of 11 variables can be specified.

<EXAMPLEp Programmmg Example
IOW #0250=1 #1200+#0100*#220/#1130==3 #O1 20—1 ;

1.4.7 SUB-PROGRAM CALL (GSB)

1) A sub-program stored in motion program memory caﬁ be called by the main program
and executed a specified number of times. -

2) Specify SUB-PROGRAM CALL (GSB) as follows:

GSB POO LOO ;
Number of times to be repeated: 1 to 99-
Sub-program no. to be called: 01 to 99

When this command is designated, the sub- prdgram specified by “P” is executed for the
number of times specified by “L.” If the “L” desngnatlon is omitted, the sub-program is
executed only once. i
, -
3) Calls can be made consecutively up to four more sub-programs. In otherwords, the maxi-
mum number of sub-programs that can be nested in a given sub-program is four,

4) Treat sub-program numbers just the same as ordinary program numbers. That is, treat
the two numeric digits following the MC20 module number (1 or 2), as the program file-
name extension. For details, refer to the explanat:on of program numbers in 1.1.3 Pro-
gramming Format.

5) A SUB-PROGRAM END (RET) command must be designated at the end of the sub-pro-
gram.

= . i
% Main program

The main program is the normal program, i.e., not é sub-program.
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1.4.8 SUB-PROGRAM END (RET)

1) SUB-PROGRAM END (RET) must be designated at the end of a sub-program.

2) Specify SUB-PROGRAM END (RET) as follows:

RET;

Sub-program end

When this command is designated, program execution proceeds to the next block of the
program (either the main program or a sub-program) after the SUB-PROGRAM CALL
(GSB) command that called this sub-program.

3) SUB-PROGRAM END (RET) can be designated and executed within the main program
to return to the beginning of the main program and start execution again,

4EXAMPLEp Programming Example (Sub-program)

Main program

001 Program number
MOV XO0YO0ZO ;(J) POSITIONING
GSB P02; SUB-PROGRAM CALL
>MVS XO0YOQZO F500;(g  LINEARINTERPOLATION
END; PROGRAM END
Sub-program ({first level)
002
INC MVS X10. F600;(] LINEARINTERPOLATION
GSB P03 L2;(J _ SUB-PROGRAM CALL
>ABS ;
RET; SUB-PROGRAM END

Sub-program (second level)

003 |
INC MVS Y30. F800;(J) LINEARINTERPOLATION
MVS X20. Y30. F500;[g] LINEARINTERPOLATION
RET ; SUB-PROGRAM END

v
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1.5.1 Summary of Variables

1.5 Using Variables

This section explains commands that manipulate variables in a motion program. These
are relatively complex commands used for more advanced programming. Beginners
can skip directly to Chapter 3 Creating Ladder Logic Programs.

1.5.1 SummaryofVariables ........................... e beeeeaaaaaans 1-84
1.5.2 Common Variables (#{1CIC0) .......... e, 1-85
1.5.3 Input Variables (#I000300) .......oovvinnini i 1-85
1.5.4 OQutput Variables (#OOIIO) . ....vviiviii i ieieciaanns 1-86
1.5.5 System Variables (#0000) ...ovvvriiiiniiii i 1-87
1.5.6 Link Input Variables (#00C1003) . .ooin i e raaee s 1-93
1.5.7 Link Qutput Variables (#0000) ..o oeve e v 1-97
1.5.8 H Variables (HO).......

1.5.1 Summary of Variables

1) Variables can be inserted in ptace of numbers in 2 motion program. At the time of actual
program execution using variables, the numbers stored in the variable area are retrieved.

.......................................... 1-99

2) Depending on the type of variable, variables are indicated by a maximum of either three
or four digits following the character #. -

3) The various types of variables are shown in Table 1.25.

Table 1.25 Types of Variables

Variable Types

Format

Explanation

Common variables

#1 to #199

General-purpose variables that can be used in motion
programs. They can alsc be used for calculations in motion
programs.

Common vanables are reset to “0" when the power is
turned OFF.

input variables

#11 to #1256

Variables that can read the status of the MC coils in ladder
logic programs. '

When the power‘is turned ON, the status of input variables
depends on the ladder logic program.

Output variables

#0O1 to #0256

Variables that can tum ON or OFF the MC relays in ladder
fogic programs.

Output variables are reset to “0” when the power is turned
OFF.

System variables

#1001 to #1018

Variables that can read current positions and SKIP
positions.

System variables are reset to “0” when the power is tumed
OFF.

Link input variables

#1101 to #1116

MC link register values in ladder logic programs are read
by these variables and used for motion programs.

The MC Iink registers stores the values when the MC20
module is turned.OFF.

Link output variables

#1201 to #1216

Values set for these variables are automatically transferred
to the corresponding MC link registers.

Link output variables are reset to “0" when the power is
tumed OFF.
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1.5.2 Common Variables (#J00)

1) General-purpose variables that can be used in motion programs are called “common
variables.” Up to 199 common variables can be used.

2) Common variables #1 to #199 can be used in a motion program in place of specific val-
ues. Variables can be specified within a range of integers from 010 £99,999,999. Define a
variable as follows:

#1=12345;

3) Variables can be used for the various types of calculations, and the results of calculations
can also be defined as variables.

#10=#20+500;
#100=#30-#40/#50;

4) Values stored as variables are stored in memory until power is turned OFF, so variables
can be used in common for muitiple motion programs. The variables are cleared to “0”
when the power is tumed OFF.

<4EXAMPLEp Programming Example

#10=100; Definition of variable
#11=200; [J] - Definition of variable
#12=300; Definition of variable
#13=1000; Definition of variable
MVS X#10 Y#11 Z#12 F#13; Movement using linear interpolation

This programming has the same result as the following:

MVS X100 Y200 Z300 F1000;

Note Common variables cannot be used to specify data for the following:
a) Program numbers (O)

b) Sequence numbers (N)

c) Identification numbers (m) for repeat commands (WHILE < DO m;)

1.5.3 Input Variables (#1000))

1) The ON/OFF status of MC coils can be read as input variables. Up to 256 variables can
be used.

2) It is possible to use 256 input variables (#11 to #1256) to read the ON/OFF status of the
following MC coils.

Classification Input Variables Status Read From
MC20 Module 1 #11 to #1256 Y10001 to Y10256 (MC coils)
MC20 Module 2 #11 to #1256 Y20001 to ¥20256 (MC coils)
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3) If an MC coil is ON, the input variable of the MC coil is set to 1. If the MC coil is OFF, the
input variable of the MC coil is setto 0,

ON status of coil = 1 OFF status of coil = 0

<4EXAMPLEp  Programming Example

#10=1100; _ The status (1 or 0) of input variable #1100 is assignedto
: common variable #10.

#11=1100+3#101; A logical OR of the status of input variable #1100 and
input variable-#1101 is assigned to common variable
#11.

#12=1100-#1102; A logical AND ‘of the status of input variable #1100 and
input variable #1102 is assigned to common variable
#12. .

IF#11==0 GOTO 20; BRANCH command

MOV X10. ; POSITIONING
NO20 MVS Y10.; - LINEAR INTERPOLATION

Ifinput variable #11 is “0” (OFF), execution jumps to NOZ20. If input variable #1 is “1” (ON),
the next block after the BRANCH command is executed.

1.5.4 Output Variables (#0J00)

1) MC relays can be output as either ON or OFF usrng output variables. Up to 256 variables
can be used.

2) ltis possableto use 256 output variables (#01 to #0256) to turn the following MC coifs ON

or OFF.
Classification Output Variables | Status Output To
MC20 Module 1 #01 to #0256 - X10001 to X10256 (MC relays)
MC20 Module 2 #01 to #0256 X20001 to X20256 (MC relays)

3) An MC coil will be turned ON when the input vanab!e is 1 and turned OFF when the input
variable value is 0.

"Qutput variable 1 = ON.  Qutput variable 0 = OFF

MC control coils

MC control coils are special signals, with fixed allocations, which serve to control the
MC20 Module from the CPU Module. Their reference numbers are Q1001 to Q1160 for
MC20 Module 1 and Q2001 to Q2160 for MC20 Module 2.
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4EXAMPLEp  Programming Example
#0150=0; Output variable #0150 is output as OFF.
#0155=1; Output variable #0155 is output as ON.
IOW #010=0 #116==1 #020=1;
In the last block in the above programming, “0” is output to output variable #010, “1”is

output to output variable #020 when input variable #/16 is “1,” and then execution pro-
ceeds to the next block.

1.5.5 System Variables (#C1[1(7)

1) System variables are variables that can periodically read current positions, SKIP posi-
tions, and so on.

2) System variables can be specified within a range of #1001 to #1018, The current posi-
tions and SKIP positions that can be read for each axis are shown in the following table.
These are all positions in the workpiece coordinate system.

¥
m MC relays

MC relays are special signals, with fixed allocations, which provide MC20 Module status
to the CPU Module. Their reference numbers are P10001 to P10256 for MC20 Module 1
and P20001 to P20256 for MC20 Module 2.

Skip positions

When an external skip signal turns ON during axis movement in a block with SKIP (SKP),
the axis movement is decelerated to a stop. The remaining amount of movement is can-
celled and program execution proceeds to the next block. The position at which the skip
signal turned ON is saved in memory. This position at which the skip signal is memorized
is called SKIP position. This function enables motion control to respond to external condi-
tions. For details, see 1.2.7 SKIP (SKP).
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System Variable Meaning

#1001 Axis 1 current position

#1002 Axis 2 current positiocn

#1003 Axis 3 current position

#1004 Axis 4 current position

#1005 Axis 1 SKIP position i

#1006 Axis 2 SKIP position

#1007 Axis 3 SKIP position
‘#1008 Axis 4 SKIP position

#1009 Axis 1 current position in macpine coordinate system
#1010 Axis 2 current position in machine coordinate system
#10M Axis 3 current position in machine coordinate system
#1012 Axis 4 current position in machine coordinate system
#1013 t
to Not used. !

#1016 '

#1017 Error program number 5

#1018 Error block number

The above current and SKIP positions are all pbssible in workpiece coordinate systems
and the current positions in machine coordinate systems are all possible in machine
coordinate systems.

i

3) Ifanalarm occurs during program execution, the program number and block number that
are being executed are stored in system variables #1017 and #1018 respectively. Use
these vanables for troubleshooting when an alarm is generated.

4EXAMPLEp  Programming Example

#1=#1001; Axis 1 current position read to common variable.
#1=#1+1000; A value of 1000 added to the current position.

MOV X#1; ' Axis X is moved to that position.

#2=#1008; Axis SKIP position is read.

#2=#1-1000; A value of 1000 is subtracted from the SKIP position.
MOV Yi#1; Axis Y is moved to that position.

Note (1) Current positions and SKIP positions are alt positions in the workpiece coordinate sys-
tem. Therefore, when the workpiece coordinate system is changed by CURRENT
POSITION SET (POS), the contents of variaple_s #1001 to #1008 are changed too.

(2) System ;zariables cahnot be placed on the left side of the equation as shown below:

#1001 =#10 -
#1008 = 999

— 1-88 -



1.5 Using Variables
L .~~~ .

4) Current positions and other data can be referenced by CPU Module ladder logic pro-
grams. Holding registers can be grouped and allocated for special applications, as
shown in the following diagram, by specifying the leading address of the holding regis-
ters. These holding registers are refreshed every scan.

CPU Module )
holding registers Contents of registers
Specity this 1
leading address. — 00K Rightmost bits: Axis 1 current position ] = #1001
210000+ Lefimost bits: Axis 1 current position
4x00x+2 | Rightmost bits: Axis 2 current position ] - #1002
)00000+3 Leftmost bits: Axis 2 current position B
40000644 | Rightmost bits: Axis 3 current position :| = #1005
AXXX00A+5 Leftmost bits: Axis 3 current position
| 400046 | gightmost bits: Axis 4 current position :l — #1004
A0000+T Leftrost bits: Axis 4 current position

43000(x+8 Alarm code

_________ Rightmost bits: MC link register ] = #1201 |
4000x+10 | Leftmost bits: MC link register

LI Rightmostbts: MC ik agiter | 1 it
Tene Leftmost bits: MC link register {16)

_________ Rightmost bits: MC link register ] = #1216
Soooo+40 | Leftmost bits: MC link register

400041 | Rightmost bits: MC fink register ] #1101 ]
dooxx+42 | Leftmost bits: MC link register

---- Leftmost bits: MC link register variable

(18)

Rightmost bits: MC link register ] to Link output

| 4xoox+71 | Rightmost bits: MC link register ] = #1116
axxoox+72 | Leftmost bits: MC link register -

Ver. Any of the following five types of current position can be used.

B0g

a) Reference Current Position
The position on a workpiece coordinate system that does not include any servo sys-
tem or mechanical system delay.

b) Feedback Current Position
The position on a workpiece coordinate system that includes servo system or me-
chanical system delay.

c) Reference Speed
The speed that does not include any servo system or mechanical system delay.

TERMS! MC link registers, link input variables, link output variables

These are names of registers in the CPU Module and variables in the MC20 Module used
for transferring data between the CPU Module and the MC20 Module. For instructions on
using them, see 1.5.6 Link Input Variables and 1.5.7 Link Output Variables.
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d) Feedback Speed
The speed that includes servo system or mechamcal system delay.

e) Deviation
The number of pulses by which the reference current position and the feedback cur-
rent position differ.

Refer to item 6) Changing the Type of Current Pos:tton for lnformatlon on changing the
type of current position.

. 5) Special holding register groups can be allocated by specifying the leading addresses of
the registers independently for MC20 Module 1 and MC20 Module 2. The factory settings
(i.e., the default settings) are shown in the following figure.

Figure 2.1 Default Allocations

CPU Module -holding registers _
1 | | - Contents of registers
. ) ,
- ‘_40_9?{2 _____ f0_9?1_5_ _ | Rightmost bits: Axis 1 current position ] = 21001
409843 { 409916 Leftmost bits: Axie 1 current position
409844 409917 Rightmost bits: Axls 2 current position
[ “a0sads | | T a00918 | Lefimost bits: Axis 2 current position = #1002
| 400846 | 409919 | Rightmost bits: Axis 3 current position ] - #1003
409847 - 409920 Leftmost bits: Axis 3 current position
400848 | 409921 | Rightmost bits: Axis 4 current position ] - #1004
409849 409922 Leftmost bits: Axis 4 current position
409850 409923 Alam code ;
| 409851 | | 409924 | mightmost bits: MC link register ] #1201
409852 . 409925 Leftmost bits: MC link register
] | e |
| _40ss81 | ) 409954 | Rightmost bits: M¢ link register ] - #1216
409882 _ 409955 Lefimost bits: MC link register
| 400883 " | 409956 | Rightmost bits: MC fink register :I 1101 ]
409884 409957 Leftmost bits: MC link register
AL TR ‘Rightmost bits: Mé Iinl-< register ] to tink input
BT BEEEEEC Leftmost bits: MC Imk reg:ster variable (16)
409913 ' 400086 Rightmost bits: MC link register ] #1116
"409914 409987 Leftmost bits: MC I:nk register - =
L — ] 1 J
MC20 Module 1 * MC20 Module 2
E 6) Changing the Type of Current Position
BO B

a) The MC control coits from QNO110 to QNO112, where N is MC20 Module number 1 or
2, are set as shown in the following table to change the type of current position. The
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type of current position is changed at the same time for all axes. It cannot be change
separately for individual axes.

MC Control Coil (N = Module Number) Current Position Unit
QNO112 QNO111 QNo110 Type
(ERRREQ) (VELREQ) (FBREQ)
OFF OFF OFF Reference Reference unit
current position
OFF OFF ON Feedback current | Reference unit
position
OFF ON OFF Reference speed | mm/min or
deg/min
OFF ON ON Feedback speed | mm/min or
deg/min
ON -— Deviation pulses

b} The type of current position for all axes not set as servo axes in the parameters will be
as shown in the following table.

Axis Type | Parameter Current Position Type
» Setting MReference | Feedback | Reference | Feedback | Deviation
Current Current Speed Speed {(unit)
Position Position (unit) {unit)
{unit} {unit)
Not used POODA 0 0 0 0 0
A=- .
External POODA ‘| Count Count 0] External 0
axis A=PorQ |pulses pulses axis speed
(pulses) {pulses) (mm/min or
deg/min)
Voltage PA506 Voltage 0 Voltage 0 0
outputaxis |b3=1 output value output value
(counternot | b4 =0 (Vireference (Vireference
used) unit} unit)
Voltage PAS06 Voltage Count Voltage External 0
output axis {b3 = output value | pulses output value | axis speed
(counter b4 =1 {V/reference | (pulses) (V/reference | {(mm/min or
used) unit) . unit) deg/min)

Ver.

BO8

¢} The values of system variables #1001 to #1004 and the data referenced for monitor
number 0001 for the MONITOR (MON) command will remain as the reference current
position even if the type of current position is changed.

7) Confirming the Type of Current Position

MC control relays PN0O094 to PN 0096, when N is MC20 Module number 1 or 2, can be
used to confirm the type of current position that is being monitored. The type of current
value being monitored wilt change as soon as the MC control relays change. Confirm the
status of the MC control relays before using the monitored current position data in cal-
culations or other operations.
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MC Control Relays (N = MC Module Number) Current Position
PN0096 (ERRMON) PN0095 (VELMON) PN0094 (FBMON) Type
OFF OFF OFF Reference current
. position
CFF OFF ON- Feedback current
. position
OFF - ON OFF Reference speed
OFF ON ON Feedback speed
ON OFF : OFF L Deviation
Reference cument | Feedback ! Reference ! Feedbaék :  Deviation
position ¢ current ! speed ¢ speed :
. ' position ' ' :
Current position € o Ed e e >
QNO110 —,_;_—L'E—r;——‘ :
QNO111 - | ~ v 1 :
QNO112 — |
: { o i

— ~

PNODD4 M—

I

i

PNOQ95

PNO096
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1.5.6 Link Input Variables (#CJ0)

1) Link input variables are variables that read values from the MC link register in the CPU
Module and which can be used to designate data in motion programs, such as position
data.

2) Linkinputvariables can be specified within arange of #1101 to #1116. These 16 variables
can be used in a motion program in place of specific values. The contents of these vari-
ables is the values set for the corresponding MC link register.

3) An example of the relationships between link input variables and MC link registers is
shown in the following table. The values shown here are the default factory settings.
These allocations can be changed. (For details, see item 4 in 1.5.5 System Variables

#J000).
Link input MC Link Registers in CPU Module
Variables MC20 Module 1 MC20 Module 2
#1101 Rightmost bits: 409883 data Rightmost bits: 409956 data
Leftmost bits: 409884 data Leftmost bits: 409957 data
#1102 Rightmost bits: 409885 data Rightmost bits: 409958 data
Leftmost bits: 409886 data Leftmost bits: 409959 data
#1103 Rightmost bits: 409887 data Rightmost bits: 409960 data
Leftmost bits: 409888 data Leftmost bits: 408961 data
#1104 Rightmost bits: 409889 data Rightmost bits: 409962 data
Leftmost bits: 409890 data Leftmost bits: 409963 data
#1105 Rightmost bits: 409891 data Rightmost bits: 409964 data
Leftmost bits: 409892 data Leftmost bits: 409965 data
#1106 Rightmost bits: 409893 data Rightmost bits: 409966 data
Leftmost bits: 409894 data Leftmost bits: 408967 data
#1107 Rightmost bits: 409895 data Rightmost bits: 409968 data
_eftmost bits: 409896 data Leftmost bits: 409969 data
#1108 Rightmost bits: 409897 data Rightmost bits: 409970 data
Leftmost bits: 409898 data Leftmost bits: 409971 data
#1109 Rightmost bits: 409899 data Rightmost bits: 408972 data
Leftmost bits: 409800 data Leftmost bits: 409973 data
#1110 Rightmost bits: 409901 data Rightmost bits: 409974 data
Leftmost bits: 409902 data Leftmost bits: 409975 data
#1111 Rightmost bits: 409903 data Rightmost bits: 409976 data
Leftmost bits: 409904 data Leftmost bits: 409977 data
#1112 Rightmost bits: 409905 data Rightmost bits: 409978 data
Leftmost bits: 409906 data Leftmost bits: 409979 data
#1113 Rightmost bits: 409907 data Rightmost bits: 409980 data
Leftmost bits: 409908 data Leftmost bits: 409981 data
#1114 Rightmost bits: 409909 data Rightmost bits: 409982 data
Leftmost bits: 409910 data Leftmost bits: 409983 data
#1115 Rightmost bits: 409911 data Rightmost bits: 409984 data
Leftmost bits: 409912 data Leftmost bits: 409985 data
#1116 Rightmost bits: 409913 data Rightmost bits: 409986 data
Leftmost bits: 409914 data Leftmost bits: 409987 data
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1.5.6 Link Input Variables (#2000) cont.

4) Asingle MC link register uses two holding registers, so signed 32-bit binary values can be
set. ' ‘ )

Leftmost bits: Rightmost bits:
MC link register MC link register

4oooo+! | dwocox | =Signed 32-bit binary

It is convenient to use 32-BIT DATA CONVERSION (DCST) instruction when carrying
out direct designation of 32-bit binary values.

Eight-digit decimal o, iSE;u‘gu.ORD DATA (SDAT) ! P
data ne on : dooxx+n+1 | H
32-BIT DATA CONVERSION —
(DCET) instruction . ] 32-bit binary data

SET BIT (SBIT) instruction

5) The range of values that can be used for link input variables is 0 to +£99,999,999.
6) Changing 8-digit Decimal Data to 32-bit Binary Data

The following examples show how to change 8-digit decimal data into 32-bit binary data,
and store it in two 16-bit holding registers using the instructions shown below in a ladder
program. :

1

SET WORD DATA (SDAT) 320000 L

Eight-digit decimal : ¢
data | &> instruction . o> 2 " H
32-BIT DATA CONVERSION —
__ (DCST)instruction ! 32-bit binary data
SET BIT (SBIT) instruction
. - ;
«EXAMPLEp  Programming Examples (MC20 Module 1) )
#1=#1101; ‘ Assigns the values in MC link register 409883 and
- 409884 to common variable #1.

(The link input variable cannot be placed onthe left side
of a substitution equation.)

MOV X#1102 Y#1103; Executes positioning with the values in MC link
' registers 409885 and 409886 as the X-axis position
data, and with the values in MC link registers 409887
and 409888 as the Y-axis position data.
PMV P#1104 C#1105; Executes PALLET MOVE (PMV) with values in MC link

register 409889 and 409890 as the pallet number, and
- with the values in MC link registers 409891 and 409892
as the grid point number.
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Example 1

Decimal data (12, 345, 678) is changed into 32-bit binary data and stored in holding registers
400001 and 400002. '

—| | 201234 [ #05678 400001
SDAT SDAT i

400001 | [ 400002 400001

DCST

#00001

Example 2

Decimal data (-23,456,789) is changed into 32-bit binary data and stored in holding registers
400003 and 400004.

] | #02345 |— #06789 [—1 400003 400003
SDAT SDAT SBIT _
400003 | | 400004 | | #0001 400003
—{ best
#00001
Example 3

Decimal data (-1,000) is changed into 32-bit binary data and stored in holding registers
400005 and 400006.

— | #00000 [— $01000 }— 400005 400005
SDAT SDATY SBIT _

400005 400006 #00001 400005

DCST

#00001

7) Using MC Link Registers to Set Overrides

MC link registers can be used to set overrides for feed speeds. Set parameter PO016 to
enable the use of MC link registers.

a) Overrides are enabled and disable in parameter POO16.

(1) Override: Enabled for MC control coils (16 steps)
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1.5.6 Link Input Variables (#C1000) cont.

Ver.
BO

Ver.

BO3

(2) Override: Enabled for MC link registers {in increments of 0.1%)

{3} Override: Disabled

The overrides are disabled in the default settings.

b) When an override is enabled, the percentage can be switched as shown below.

(1) MC Control Coils (16 Steps)

0.1,2,4,6,8, 10, 20, 30, 40, 50, 60, 60 80, 90, or 100 (%)

i
H

(2) MC Link Registers (0.1% lncrements)
0.0 to 3276.7 (%)

When an override is disabled, the speed w:ll be 100% of the set value or reference

value.

c) Overrides are set using the following MC link registers. The registers that are shown
are the default allocations for these settmgs The allocations can be changed by the

customet.
i
Use MC Link Registers Setting
: Module 1 Module 2

Rapid traverse speed 409909 409982 Set value: O to
Maximum interpolation feed speed | 409910 409983 32767 ‘
Independent axes | Axis 1 409911 409984 Qverride: 0.0% to
and manual Axis 2 408912 409985 8276.7%

Axis 3 409913 | 409986

Axis 4 409914 409987

Set the MC link register to 10 times the oveli'ride percentage.

d) Seta signed binary number (2's complement) in the MC link register. An override of 0
will be used is O or a negative value is set directly.
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e

e) The set speedtimes the override will be clamped to the maximum interpolation speed
parameter (PO006) or the maximum feed speed parameter for each axis (PA201,
where A is axis number 1 to 4).

For example, assume that axis 1 is jogged when the following
parameters are set as shown.

P1201 (max. feed speed for axis 1) = 36000 mm/min
P1202 (feed speed for axis 1) = = 24000 mm/min

If the override percentage is gradually increased from 0, the
feed speed for axis 1 will be clamped to 36000 mm/min, as
shown below.

Axis 1 feed speed

36000 T-ovnmosommmmmcnn e

v

Time
Cverride (%)

150 ro-memmmesmoennee oo
100 [mmemmeemeee

e e e e h L SR

v

Time

JOG command, input 1 ———J

1.5.7 Link Output Variables (#0(J)

1) When values are set for link output variables in a motion program, they are automatically
transferred to the corresponding MC link registers in the CPU Module,

2) Link output variables can be specified within a range of #1201 to #1216. Values that are
set are automatically transferred to MC link registers in the CPU Module every 10 ms.
These 16 variables can be used in a motion program in place of specific values.

3) An example of the relationships between link output variables and MC link registers is
shown in the following table. The values shown here are the default factory settings.
These allocations can be changed. (For details, see item 4 in 1.5.5 System Variables
F2000).
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Link Output MC Link Registers in CPU Module

Variables MC20 Module t MC20 Module 2
#1201 Rightmost bits: 409851 data | Rightmost bits: 408924 data
" | Leftmost bits: 409852 data Leftmost bits: 409925 data
#1202 Rightmost bits: 409853 data Rightmost bits: 409926 data
Leftmost bits: 409854 data Leftmost bits: 409927 data
#1203 Rightmost bits: 409855 data Rightmost bits: 409928 data
Leftmost bits: 409856 data Leftmost bits: 408929 data
#1204 Rightmost bits: 409857 data Rightmost bits: 409930 data
' Leftmost bits: 409858 data Leftmost bits: 409931 data
#1205 Rightmost bits: 409859 data Rightmost bits: 409932 data
Leftmost bits: 409860 data Leftmost bits: 409933 data
#1206 Rightmost bits: 409861 data Rightmost bits: 409934 data
Leftmost bits: 409862 data Leftmost bits: 409935 data
#1207 Rightmost bits: 409863 data Rightmost bits: 409936 data
Leftmost bits: 409864 data Leftmost bits: 409937 data
#1208 Rightmost bits: 409865 data Rightmost bits: 409938 data
Leftmost bits: 409866 data Leftmost bits: 409939 data
#1209 Rightmost bits: 409867 data Rightmost bits: 408940 data
- Leftmost bits: 409868 data Leftmost bits: 409541 data
#1210 Rightmost bits: 409869 data Rightmest bits: 409942 data
Leftmost bits: 409870 data Leftmost bits: 409943 data
#1211 Rightmost bits: 409871 data Rightmost bits: 409944 data
Leftmost bits: 409872 data Leftmost bits: 409945 data
#1212 Rightmost bits: 409873 data Rightmost bits: 409946 data
Lefimeostbits: 409874 data Leftmost bits: 409947 data
#1213 Rightmost bits: 409875 data Rightmost bits: 409948 data
Leftmost bits: 409876 data Leftmost bits: 409949 data
#1214 Rightmost bits: 409877 data Rightmost bits: 409950 data
Leftmost bits: 409878 data Leftmost bits: 4098951 data
#1215 Rightmost bits: 409879 data Rightmost bits: 409952 data
Leftmost bits: 409880 data Leftmost bits: 409953 data
#1216 Rightmost bits: 409881 data Rightmost bits: 409954 data
' Leftmost bits: 409882 data Leftmost bits: 409955 data

4) Asingle MC link register uses two holding registérs, s0 signed 32-bit binary values canbe
set. : ; )

l.eftmost bits: Rightmost bits:
MC link register MC fink register i

= Signed 32-bit binary

4200+ 1 4500000

5) The range of numbers that can be used for Iink' output variables is 0 to £99,989,993,
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<4EXAMFLEp Programming Examples (MC20 Module 1)

#1201=-12345678; Transfers the value “12,345,678" to MC link registers
409851 and 409852,
(The link output variable can also be placed on the right
side of a substitution equation.)

#1202=#1001; Transfers the axis 1 current position to MC link registers
409853 and 409854,
(A variable can be used on the right side of an equation,
as shown here.)

MOV X#1203 Y#1204; Executes positioning with the value in link output
variable #1203 as the X-axis position data, and with the
valuein link output variable #1204 as the Y-axis position
data,

PMV P#1205 C#1206; Executes PALLET MOVE (PMV) with the value in link
output variable #1205 as the pallet number, and with
the value in link output variable #1206 as the grid point
number. By programming in this way, the pallet number
is available in MC link registers 409891 and 409832,
and the grid point number is available in MC link
registers 409893 and 409894 in the CPU Module. This
data can be used in ladder logic programs.

1.5.8 H Variables (HD)

1) H variables (HJ) can be used in place of specific position and speed data.

2) H variables can be specified within a range of H1 to H8. The following example shows
how H variables can be used.

MOV XH1 YH2 ZH3 FH4;

3) H variables are set in advance using the CPU Module’'s H VARIABLE SETTING (VAR)
command before the program is executed. If no setiing is made, the previous data re-
‘mains in effect. All H variables are factory setto “0.” Once an H variable has been set, the
value is backed up by battery even when power is tumed OFF.

4) H variables can be used multiple times within a program.

5) H variables can be assigned to common variables, as shown below:

#1=H1;

6) Hvariables can also be used in calculations. Here, they can also be placed on the left side
of equations.

#1=H1+H2;
#2=H3+100;
H8=#100+300;

Note Two or more H variables cannot be used in combinations like the following one.

MOV XH1+H2; Incorrect
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1.6.1 DEFINE (=)

1.6 Arithmetic Commands

between variables and constants. These are used in relatively complex programming.

This section explains the arithmetic calculations that are executed on variables or
Beginners can skip directly to Chapter 3 Creating Ladder Logic Prograrns.

161 DEFINE () v reenettennnee e et e e et 1-100
1.62  ADD (+) and SUBTRACT (2] «nrnmrnrioneee e el 1-100
1.63 MULTIPLY (andDIVIDE () ..o vvrrriiiii it i i it iiiinaans -1
1.6.4 Combined Arithmetic Operations .......:....... e, 1-101
1.6.5  Calculation Precision ...........c.oeeeitoueeenseesiiiinnnnnes. 1-101

1.6.1 DEFINE (=) |
1) Specify DEFINE (=) in either of the following ways: _
Hi=#j;
or

#=100;

When this command is used, the variable on the left side of the equation is defined either
as another variabie or as a constant.

2) A variable that is defined in advance can be assigned to yet another variable.
#10=100; , '
#20=#10; " Command for changing variable

Here, the common variable #20 is defined as the number “100."
I

1.6.2 ADD (+) and SUBTRACT (- s
1) Specify ADD (+) and SUBTRACT (-) as follows:
; , P
si=hj+ik; (d]  ADD :
#i=##k; " SUBTRACT _
When these commands are used, the variable on the left side of the equation is defined

as the result of the addition or subtraction operation on the right side. Constants can be
used in place of variables in the addition and subtraction operations.

4EXAMPLEp Programming Example '
First variables #11 and #12 are defined:

#11=200;

#12=300; ‘

Then variables #100 and #120 are defined as the sum and difference of the first vari-
ables: -

#100=H11+#12; Common variable #100 is defined as “500.”
#120=#11-#12,; Common variable #120 is defined as “~100.”
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1.6.3 MULTIPLY (+) and DIVIDE (/)
1) Specify MULTIPLY (+) and DIVIDE (/) as follows:
Hi=tjebik: MULTIPLY
#i=Hifk; DIVIDE

When these commands are used, the variable on the left side of the equation is defined
as the result of the multiplication or division operation on the right side. Constants can be
used in place of variables in the addition and subtraction operations.

4EXAMPLEp-  Programming Example

First variables #13 and #14 are defined:

#13=5;
#14=3;
Then variables #130 and #140 are defined as the product and quotient of the first vari-
ables:
#130=#13-#14; Common variable #130 is defined as “15.”
#140=#13/#14, Common variable #140 is defined as “1.”

(Digits to the right of the decimal point are truncated.)

1.6.4 Combined Arithmetic Operations

Arithmetic commands can be combined as follows:

$i=#j+#k-#T.4m/#n;

Note (1) The operations are executed from left to right, with no order of priority of opera-
tions.

(2K there are more than 11 terms on the right side of the eguation, alarm #040 (i.e., num-
ber of terms in expression exceeded) will result.

4EXAMPLEp  Programming Example
#150=10+54; Common variable #150 is defined as “60.”

1.6.5 Calculation Precision

1) Only integers can be used in calculations. Decimal points cannot be used even in vari-
ables.

2) The range of integers that can be used is 0 to +99,999,999.

3) When adecimal occurs in a calculation result, all digits to the right of the decimai point are
truncated.
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1.7.1 BRANCH (IF..GOTO)

1.7 Control Commands

that change the flow of the program. These are used in relatively complex programming.

This section explains the BRANCH (IF...GOTO) and REPEAT {WHILE...DO) commands
Beginners can skip directly to Chapter 3 Creating Ladder Logic Programs.

1.7.1  BRANCH(IF...GOTO) .....iiiiiiiiiiiiiii e i iae i eeaaaennns 1-102
1.7.2 REPEAT (WHILE..DO} ................ e 1-103

1.7.1 BRANCH (IF...GOTO)

1) This command causes program execution to jump to the block with the specified se-
quence number if the specified conditions are satisfied.

2} Specify BRANCH (IF...GOTO) as follows:
IF  <Condition> GOTO . n  ;(J

Sequénce number {O0C0O)

. If the condition is satisfied, this command causes execution to jump to the block in the
same program with sequence number “n.” K the condition is not satisfied, program
execution proceeds to the next block after IF.

IF <Conditon> : GOTO n ;[(J]

Not satisfied |___ ' Next block ; :

..............

Satisfied .

3) The followingtable shows the types of discriminants that can be entered for the condition.

‘<Condition>

<Condition> Meaning Meaning
#i==#j #i=#] HicHj #i<Hj
Hico# HiFH C fis=H #zHj
#i> # #i>#j Hi<=H #SH

Constants, common variables, input variables, output variables, H variables, and point
tables (#E) can alt be used for #i and #j.

4) The Module determines the sequence number-of the jump destination in the following
ways.
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e

a) When there is no sequence number in the IF block,
Firsta search s carried out from the BRANCH command downward through the pro-
gram. If the sequence number has not been discovered by the time PROGRAM END
is reached, the search is then carried out from the BRANCH command upward
through the program. If the same sequence number exists more than once in the pro-
gram, the first one that is found will be used. -

b) When there is a sequence number in the IF block:

(1) Ifthe sequence numberinthe IF block is smallerthan“n,” the search is carried out
downward through the program. If no sequence numberis found in that direction,
the search is then carried out upward through the program.

{2) If the sequence number in the IF block is larger than “n,” the search is carried out
upward through the program. If no sequence numberis found in that direction, the
search is then carried out downward through the program,

5) If the “IF <Condition>" is omitted, the BRANCH command becomes a simpie jump com-
mand that will cause a jump unconditionally.

—— GOTO n; Simple jump command

—— Nn---- )
«4EXAMPLEp  Programming Example
NO11 #10=#120; Input variable #120 read.
NO12 IF #10==1 GOTO 14; If #120 is ON, program execution jumps to block
N14. If it is not ON, execution proceeds to block
"N13.

NO013 MVS Z100. F600;
NO14 MOV X0 YO Z0;

1.7.2 REPEAT (WHILE...DO)

1) This function causes execution of a specified range of blocks to be repeated as long as a
specified condition is being satisfied.

2) Specify REPEAT (WHILE...DO) as follows:

WHILE <Condition> DO __irn_ :
e REPEAT identification
DEND m - number (m =1,2, 3)

' End of REPEAT command with identification number m
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1.7.2 REPEAT (WHILE. _DO) cont.

When this command is used, the blocks from WHILE to DEND are repeated as long as
the condition is satisfied. If the condition is not satisfied, program execution proceeds to

the next block after DEND.
WHILE <Condition>: DO m ; (D) ——
Satisfied L
DEND m ;
""""""" : Repeat
! Next block ; (J] | Pe
Not satisfied @ «-------.."7..

" 3) Only “1,”“2," or “3" can be used for the REPEAT identification number. Use the same
number for “m” in both the “DO m” and “DEND m” for the same loop.

4) The same identification number can be used a number of times. If the range that s to be
repeated is the same, however, use a different identification number.

5) If “WHILE <Condition>" is omitted, the blocks from “DO m’ to “DEND m” are repeated
endlessly (i.e., an infinite loop is created). Insert a BRANCH (IF) in the loop in order to
provide some condition to escape from the loop.

DOm, ] Repeat
—— IF <Condition> GOTO n;(J)

DEND m ;

Note (a) REPEAT commands can be nested upto three levels. That is, “1,”“2," and “3”
can be used for identification number “m” to create foops within loops.

(b) BRANCH (IF} can be used to exit from a repeating loop, but it cannot be used
to enter into one.
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1.7 Control Commands

Programming Example

N020 MOV X0 Y0; POSITIONING
NO21 #10=1; Defines common variable.
NO22 INC; INCREMENTAL PROGRAMMING MODE
N023 WHILE #10<=10DO 1; REPEAT
N024 MCW PXY X0 Y0 150.J50.F80; CIRCULAR INTERPOLATION
NO25 MOV X50. Y50.; POSITIONING
NO26 #10=#10+1; Adds 1 to common variable.
N027 DEND 1; Ends REPEAT command.
This program section will draw ten circles fromcircle 1 to circle 10, as shown in the foilow-
ing itlustration.
50
(0.0)
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1.8.1 POINT TABLE POSITION (#E)

1.8 Point Tables

This section explains how to execute motion commands using a position data array
called a “point table,” and how o use a peint table to specify variables. These commands
are used in relatively complex programming. Begmners can skip directly to Chapter 3
Creating Ladder Logic Programs. o .

1.8.1 POINT TABLE POSITION ($E) .......... . U 1-106
1.8.2 Using Position Data as Variables (#E) . .............coiiiiiiininrnnn. 1-108

1.8.1 POINT TABLE POSITION (#E)

1) POINT TABLE POSITION (#E) is used to create a point table in advance, Position data
forany or all of the four axes can be stored in the point table. After the pointtable has been
created, operations in the program can be executed by specifying a point number in mo-
tion commands for axis movements to positions recorded in the point table.

2) Specify a point number as follows:

at#ECOOO
Point number (OJCC=1 to 500}

Axis designation character (X, Y, Z, S, etc.)

Once recorded in the point table, the position 'data for the point number specified by
“4#EJJT" can be used as a coordinate word in move commands such as POSITIONING
(MOV), LINEAR INTERPOLATION (MVS), etc.;

If the "a” axis designation is omitted, the point number applies to all valid axes (except for
independent axes A, B, C, and D)

3) Before specifying a point number as described above, it is first necessary to create the
point table. As shown in Table 1.26, the maximum point table memory capacity is 500
points per axis for up to four axes. Only integers can be saved in memory, and the maxi-
mum values are as shown in the table.
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Table 1.26 Point Tables and Maximum Values

1.8 Point Tables

Point No. { Axis No. Axis 1 Axis 2 Axis 3 Axis 4
a Y Axis Z Axis X Axis A Axis (Note a)

E001 +99,999,999 99,999,999 99,999,999 89,999,999
EQO2 199,999,999 499,999,999 199,999,999 199,999,999
EQO3 99,999,999 +99,999,999 +99,999,999 +39,999,999
E. - seese b waees 1 asaas | asews

E498 99,999,999 89,999,999 +99,999,999 499,999,999
E499 199,999,999 99,999,999 199,999,999 99,999,999
E500 99,999,999 99,999,999 +99,999,999 +99,999,999

Note (a) Axis designation characters (X, Z, Y, A, etc.) are set in parameters P0O001 to
P0O004. The axis designation characters in the table are examples only.

(b) Point table position data is retained even when the power is turned OFF.
4) There are three methods for creating point table position data.

a) Using the Teach Pendant
First select the point table edit mode for the Teach Pendant. Then manually move
each axis to the specified position and press the Teach Key to record that current posi-
tion data in the point table.

b) Using the Programming Device
First select the point table edit mode for the Programming Device. Then directly input
the data for each axis to create the pointtable. Finally, transfer the point table file to the
MC20 Module.

c) Executing POINT TABLE SETTING (PTBL)
The point table can be created by using the CPU Module's POINT TABLE SETTING
(PTBL) command to transfer data from registers to the specified point number. (Only
one point can be specified at a time.)

5) Point tables can be designated by means of motion commands. The underlined MOV is
justan example of the various motion commands used for axis movement for which point
numbers can be specified.

MOV a+#EDDD; Designates axis data by means of axis

designation character.

or

Designates data for all valid axes (except
independent axes A, B, C, and D).

MOV #ECIOI;

When these commands are used, positioning is executed to the data position designated
by the specified point number, either for a designated axis or for all valid axes.

Plus (+) signs can be omitted, but minus (-) signs cannot.
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"
1.8.2 Using Position Data as Variables (#E)

6) Point numbers can be used with the following motion commands:
+ MOV, MVS, ZRN, PNT, INP, POS, SKP: All :axes can be designated.
« MCW, MCC, PST: Degignating all axes generates an alarm.
A . L
) ) 4EXAMPLEp- - Programming Examples i
1) Conditions

All of the subsequent programming examples usethe following conditions. Thatis, the S,
B. C, and D axes are not valid axes.

Table 1.27 Point Table Dat;a Example

Point No. | Axis No. Axis 1 Axis 2 Axis 3 Axis 4
a Y Axis Z Axis X Axis A Axis
E123 10000 20006 30000 40000

The reference unit is three digits to _thé right of the decimal point (P0005 = 3).

2) Examples ]
The programming examples shown on the left express the same values as those on the
right. .
- - i
" MOV X#E123; ) - MOV X30;
MOV Y—#E123; ' -  MOVY-10;
MOV #E123; - MOV X30. Y10. Z20;
Note The following programming examples v:vill generate alarms for the above condi-

tions, . )

Alarm 006: Cﬁaracter error
(independent axes A, B, C, D cannot be designated.)

Alarm 024: Undefined axis error
{When S axis lis not set as valid axis)

MOV A#E123;

“MOV S#E123;

1.8.2 'Using Position Data as Variables (#E)

1) The point table position data array created in the previous section can be treated as vari-
ables using #E0{J7, and can be used in arithmetic commands and control commands.

2) Specify a point m.fmber as follows:
¥
a#EQCIO S .
Point number (DDD=_1 to 500)

Axis designation character ()f(, Y,Z,5.A,B,C,D, etc.)
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The data for the axes designated for the point number specified by #£C11] can be used
in the following commands:

a) The right side of variable definitions in arithmetic commands.
b} Control commands such as IF and WHILE.

3) Define a variable as follows:

#i=a#EOOIC;

This defines the designated axis data for the point number specified by #£E000 as a
variable (#i). No sign {+ or -) can be designated in front of “#.”

4EXAMPLE) Programming Examples

The programming examples shown cn the left express the same values as those on the
right.

#1=X#E123; - #1=30000;
#2=Z#E123; - #2=20000;
#3=Y#E123; > #3=10000;

As shown below, polynomial expressions ¢an also be used.

#1=X#E123+YH#E123; (I} - #1=40000; [J)
#2=#1-YHE123+Z#E123; - #2=40000;

The calculation results are obtained using the point table data example shown in Table
1.27.

Note (a) The point table position cannot be designated on the left side of the definition
statement.

(b) The following programming examples will generate alarms for the example
conditions.

Variable definitions

. #i=#j;

This command defines the variable on the left side of the equation as the variable on the
right. For details, refer to 1.6.7 DEFINE (=).

—1-109 —



Creating Motion Programs

1.8.2 Using Position Data as Variables (#E) cont.

«EXAMPLEp

#1=S#E123;

#1=#E123;

#1=X—#E123;

Alarm 024: Undefined axis error

{(When S axis is not set as valid axis)

Alarm 005: Numerical value designation error

(Al axes cannot be designated for definition
statement.)

Alarm 005: Numerical value designation error

{Sign cannot be designated in front of “#,”)

The following exampte, however, is correct:

#1=—X#E123;

4} Specif&; control commands as follows:

IF a#EQ00==0 GOTO n; (o) -

or

WHILE a#EO0 == DO n;

When these commands are used, BRANCH (IF...GOTO) and REPEAT (WHILE...DO)
are executed dependmg on whether or not the conditions using the point number are sa-

tisfied.

Programming Examples
IF Y#E123==10000 GOTO 10;
IF Z#E123==20000 GOTO 10;
IF X#E123==30000 GOTO 10;

WHILE Z#E123==20000 DO 1;
WHILE X#E123==30000 DO 2;
WHILE Y#E123==10000 DO 3;

. Satisfied
Satisfied
Satisfied

Satisfied
' Satisfied
Satisfied

The calculation results are obtained using the ponnt table data example shown in Table

1.27.

Control commands

« Conditional branching is executed by the followmg command:

IF <Condition> GOTO n: .

+ The specified range of the program is repeated by the following command:

WHILE <Condition> DO m;

For details, refer to 1.7 Control Commands.
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Note The following programming examples will generate alarms for the example conditions.

IF B#E123==0 GOTO 10; Alarm 024: Undefined axis error
{(When B axis is not set as valid axis)

WHILE #E123==0 DO 1; Alarm 005: Numerical value designation error
(Al axes cannot be designated control
command.)

iIF X—#E123==0 GOTO 20; Alarm 005: Numerical value designation error

(Sign cannot he designated in front of axis
~ designation.)
IF -X#E123==0 GOTO 20; ~ Alarm 005: Numerical value designation error
(Sign cannot be designated in front of “#.”)

¢ inFo 1> 5) General notes and precautions
a) Point numbers can be designated as the following characters:
(1) Center point coordinate designation characters for circular interpolation: §, J, K, L

(2) Linear interpolation designation characters for helical interpolation: XF, YF, ZF,
SF ‘

(3} Individual axis grid point and pitch characters for PALLET SET (PST) for use in
PALLET MOVE (PMV): I, J,K,L,LU, VW, T

The names of the axes corresponding to the characters are as follows:

12X, JY, KoZ, L8, XF-X, YF-Y, ZF-Z, SF-S, .U—>X, VoX, W-2Z, T-S

Programming Examples
MCW X#E10Y#E10I#E20J#E20 F100; CIRCULAR INTERPOLATION
MCW PXY X10.Y20.R30.ZF#E10 F100; HELICAL INTERPOLATION
PST P1X0YOI#E10J#E10U#E20V#E20; PALLET SET

b) Besides integers 1 to 500, common variables #1 to #199 can be used to specify point
numbers (ECICO).

Programming Example
#1=100

MOV X#E#1; () expresses the same value as:
MOV X#E100;

Note Onlyintegers and common variables can be used for specifying point numbers. If other vari-
ables are used, an alarm (alarm code 006: character error) will be generated.
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1.8.2 Using Position Data as Variables (#E) cont. .

Using common variables allows data saved for mdependent axes A, B, C, and D and axes
that not valid in the point table to be used in motion commands.

c¢) Point numbers cannot be designated for the following character data:
(1} Program numbers: O~
(2) Sequence numbers: N-—
(3) Circular interpolation radius:  R-

-k

(4) Pallet numbers: PST P-

(5) Dwell times: | TIM P:-

{8) M codes: SET M-

7) Mcodes: PNT M-

(8) 1/0 variat;les: - iow #O—- #-#0—

{9) Sub-program numbers or
number of repetitions: _ GSB F?— L—-

(10}Interpolation command
T designation: T-

(11) Grid points on palletizing surfaces

d) Polynomial expressions cannot be usedwh:en point numbers are designated in mo-
tion commands. :

Programming Example

MOV X#E10+Y#E20; Alarm 008: Command error
(Polynomial expression not allowed.)
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1.9 Advanced Signal Output Commands

. This chapter explains the commands used for advanced signal output.

1.9.1 PCON SIGNALOUTPUT (PCN) . .ciirii et e 1-113
192 VOLTAGE OUTPUT (VCC) . .ovtiiiiii ittt e eeaaaneans 1-116
1.9.3  Counter FUNCHON . .. .e vt et e e e e e e e e, 1-123
1.89.4 Voitage Output Function Application Examples ....................... 1-126

1.9.1 PCON SIGNAL OUTPUT (PCN)

1)} The PCN cormmand turns ON or OFF the PCON{ signal outputs on MC20 Module servo
9152 connectors SV1to SV4. The PCON signal outputs connect to a Yaskawa Servopack Ser-

vo Amp, and is used to control its P-CON input.

@15

14 T
. -9 Proportional control

The above diagram shows a connection example with a typical Yaskawa SGDA-DOCIS
Servopack. The Servopack P-CON input is mainly used for switching between propor-
tional control and proportional/integration control. It also has other uses. For details, refer
to the User's Manual for the Servopack model being connected.

Servopack
MC20 SGDA-ITITS
svi A 1CN
L .
+24v 19¢24N — T2 613
PCON o P—CON

When the remote device is not a Servo Amp, it can be used as an ordinary signal output.

2) Specify the PCON SIGNAL OUTPUT {PCN) command as follows:

PCN X1Y1Z1S1;[d)

Specifies PCON signal output ON/OFF.
{1=0N, 0 = OFF)

Specifies the axis for which the signal is to be output.

Depending on the command operands, the PCON{T signal output in servo connector

SVn output of the specified axis is turned ON or OFF. The axis number of the controlled
axisisn=1104.
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1.9.1 PCON SIGNAL OUTPUT (PCN) cont.

The relationship between the axis number n aﬁd the axis designation character (X, Y, Z,
or 8) is set in parameter numbers PO001 to P0O004. The PCON signal output for an axis
for which the reference is omitted is not refreshed.

3) The PCON[ signal output specifications are as follows:

Pin Number . Signal Name
14 PCONQ signal output {open collector output)
17 i Common line for output (also servo alam GND:ALMOL)

4) The PCN command is a preread command that is executed parallel with a move com-
mand.

5) This command is completed when the PCONL'_]‘signa[ is output. The PCON[] signal out-
put status changed by the PCN command is maintained even if program operation ends.
The status is also maintained even if the program is interrupted by an alarm or other
cause. In manual mode and edit mode, the status of the MC control coils (PCNn) de-
pends on this status. (For details, see the supplementary information at the end of
1.9.1.PCON SIGNAL OUTPUT (PCN))

6) PCON{J signal output can be executed forany axis, regardless of whether a servo axis or
a voltage output axis is specified in the parameter.
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4EXAMPLEp Programming Example

Set the X axis as a voltage output axis {(parameter PA506 b3=1).

Itis assumed that the PCON(] signal in servo connector SVn for this axis is connected to
the P-CON input of a Yaskawa SGDA-OOOS Servopack.

1 PCNX1; Sets the Servopack to the proportional control status.
{P control)
2 VCC X6.0T1.0; Operate the X axis at the speed reference in the
‘ following diagram, using the voltage output function.
3 TIMP4.0; See above.
4 VCCX0: See above.
5 TIMP1.0; See above.
6 PCN X0; Sets Servopack to proportionalfintegration control.
(Pl control)
+6.0Lv]
Xaxis 0Cv]
1Cs] 1Cs]
is] 1Es)
@ ®
t
© @ @

Setting the memory switches of SGDA-TJJS Servopack as shown below enables the
P-CON input function to switch P/PI control.

+Cn-01 BitA=0,BitB=0
+Cn-02 Bit2=0

Note With the PCN command, an indirect specification using a variable cannot be made for the 1
(ON), 0 (OFF) designation.

OIJIEE‘D 1) The PCN command can be executed using the single-block operation of the Teach Pen-
dant (TB120).

m Voltage output axis and voltage output function

By setting parameter PAS06 b3 to 1 for the voltage axis function, the voltage output function
is enabled for the specified controlled axis. For details, see 1.9.2 VOLTAGE QUTPUT
(VCC). Setting PA506 b3 to 0 specifies a normal servo axis.
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L —— m——
1.9.2 VOLTAGE OUTPUT (VCC)

2) Besides the PCN motion command, the PCON signal output can be turned ON or OFF by
turning ON or OFF the MC control coil (PCNn, where n = 1 to 4) from the CPU Module.
Section 1.9.4 of shows which of the two methods is given priority.

3) Thefinal output status of the PCON[TI signal for each axis can be monitored usmg anMC
control relay (PCNLn where n=11o 4).

4) The status of the PCONL] signal output is maintained as follows:
a) Fora Basic Axis (X, Y, Z, or S Axis) i

(1) In Edit Mode or Manual Mode: '
Depends on the MC control coil (PFCNn) status.

(2) In Automatic Mode, Online Edit Mode, and Teach Mode:
The last PCN command status specified by the motion program is maintained.
If the status changes to any of these modes from edit mode or manual mode, the
PCONL[] status is maintained in the mode before the change.

b) Foran Independent Axis (A, B, C, or D Axis)
Depends on the MC control coil (PCNn) status, regardless of the operation mode.

5) Whenthe connected device is not a Servo Amp, the PCONT signal outputs ¢an be used
as ordinary signal cutputs.

1.9.2 VOLTAGE OUTPUT (VCC)

s

1) The VCC command outputs an analog voltage that changes with time from the VREF[J
speed reference outputs on setrvo connectors SV1 to SV4 of the MC20 Module.

MC20 Control system
P
Svi E \: Analog voltage output
VREF P ——
D-_ 7I 1 $P' i
SG A L
8 o ;
¥ 1
G
i ]
- PA I .
l [ S
2 GEPAL A
PR | Pl
. 3 - «
Encoder inputs =< adxpel L P e x
PC I b " No feedback
5 [} I
] 1
! 6 *PC'I : :
ot
g
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e

The voltage output function can be enabled for the desired controlled axis by setting pa-
rameters. As shown in the previous diagram, feedback control is not provided fora con-
trolled axis for which the voltage output function has been enabled. Therefore, parame-
ters can be set to use the encoder inputs to servo connectors SV1 to SV4 of the MC20
Module as follows:

a) To not use the encoder inputs.
b) To use the encoder inputs as ordinary counter functions.

2) To enable the voltage output function, first set b3 of parameter PAS06 to 1 (voltage output
axis), and then turm ON the power supply again.

Parameter No. Name Setting Range
PA506 Mode setting
b3: Axis type 0: Servo axis
1: Voltage output axis
b4: Counter function 0: Disabled
1; Enabled
Parameter Name Parameter Rewrite Effective Initial Parameter
No. Enabled/Disabled Timing Value Type
From From Teach
Ladder Pendant
PAS06 b3 Disabled Disabled At 0 Cc
b4 Disabled Disabled power-up g B

3) Specity the VOLTAGE OUTPUT (VCC) command as shown below. (The following exam-
ple assumes all four axes are set for voltage output axes.)

VCC X-:: Yoo Zooe 8eer Tooe ()
T )

Linear acceleration/deceleration time (0 to 99,999 s)

Voltage reference value {0 to £10.000 V)

Specifies the axis on which the voltage is output

Depending on the command, VCC outputs an analog voitage for the specified linear ac-
celeration/deceleration time as a VREFD signal in servo connector SVn of the specified
axis. (Replace n with the axis number (1 to 4) of the controlled axis.) The relationship be-
tween the axis number n and the axis designation character (X, Y, Z, or S) is set using
parameter numbers P0001 to PO0DA4.

The voltage reference is not refreshed for axes for which a reference is omitted.

4) The VREFO signal output specifications are as follows:
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1.9.2 VOLTAGE OQUTPUT (VCC) cont.

Pin No. : Signal Name
7 VREF(J: speed reference output (operatlonal amplifier output)
8 SG: Srgnal ground

+

5) The VCC command is a preread command that is executed parallel to a move command.
This command is completed when the VREF(J signal is output.

6) The VCC command is valid only while a program is being executed. When the program
execution is completed or the program is interrupted by an alarm, etc., the voltage output
value automatically becomes 0 V.

7) The voltage reference value is set as follows: |
a) With a decimal point, it can be set in the following range.
Setting range: 0 to +10.000 V

b) Without a decimal point, it can be set in the following range. The position of the deci-
mal point is not affected by the setting of parameter POQ0S5.

Setting range: -10000 to +10000
Reference unit  1=0.001V (fixed)

c) The voltagé reference value is set in advance using ABSOLUTE PROGRAMMING
MODE (ABS) or INCREMENTAL PROGRAMMING MODE (INC)._

Mode Meaning of Voitage Reference Value
ABS (absolute mode) - " | Qutputs the specified voltage value as the target
reference value.
INC {incremental mode) Outputs the target reference value as an increment
from the current reference voltage.

The voltage reference initial value is 0 V.

d) When voltage output is executed simultaneously for multiple controlied axes, the lo-
cus is close to interpolation, but it does not become a strict interpofation operation.

8) The linear acceleration/deceleration time is spécified as follows:
The only acceleration/deceleration method available is linear acceleration/deceleration.

a) With a decimal point, it can be set in the following range.
Setting range: 0 to 99.999 s
. !

b) Without a decimal point, it can be setin the f!ollowing range. The position of the deci-
mal point is not affected by the parameter (PO005) setting.
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Setting range: 0 to 99999
Reference unit: 1 = 0.001 V (fixed)

¢} The linear acceleration/deceleration time specified for T is the time it takes to
accelerate or decelerate from the current voltage reference value to the target voltage
reference value.

d) The T designation is a modal designation. When the T designation is omitted in the
VCC command, the last executed T designation will be used. The default value foris 0
{no acceleration/deceleration). When program execution is completed or the
program is interrupted, e.g., by an alarm, T will be reset to 0.

e) The linear acceleration/deceleration time can be specified separately for each axis.
When multiple axes are specified simuftaneously, however, one T designation is valid
for all the referenced axes.

4EXAMPLEp Programming Example 1

The following example shows the modal operation of the T designation.

Set the X axis and Y axis as voltage output axes {parameter PAS06 b3 = 1).

ABS;
1 VCC X6Y-3.0T2.0, The linear acceleration/deceleration time T is valid for
both the X axis and Y axis.
2 TIMP4.0; _
3 VCC X0T4.0; This T designation is valid only for the X axis.
4 TIMP2.0;
5 VCCYO; The T designation is omitted here, and so the T
designation specified in 1, above, will be used.
Xaxis 0Lv1 2s) w“___
Y axis Q[ v ————
<3.0lV)
@ 4s1 @ 2051 t
0] 1) ®

4EXAMPLEp Programming Example 2

The following example shows the affect of the absolute (ABS) and incremental modes
{INC) and the affect of deceleration during acceleration.

Set the X axis as a servo axis (parameter PAS06 b3 = 0).
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1.9.2 VOLTAGE OUTPUT (VCC) cont.

E

Set the Y axis as a voltage output axis (parameter PA506 b3 = 1).

ABS ; . _
MOV X100. ; The VCC command is a preread command, and so is
' executed simultaneously with this MOV command.
VCC Y-4.0T2.0 ; See above. -
. TIM P4.0; '
INC :
VCC Y-6.0T4.0 ; Because the system is in incremental (INC) mode, the
target reference value is -10 V.
ABS ; '
PFN; :
VCC YO T1; ~ During aocelet:ation by the command in 4, deceleration

is started by this command. The acceleration is
calculated based on the target reference value (-10 V)
in 4. '

(Servo axis) / \
X axis . -
Y axis  Q[y ] :
{Voltage output axis) M
.‘ ) , 2fs] ’ B

- i0.0Lv2

T

@ a2 431

es

9) Overrides

An override can be set for the voltage reference for voltage output axes in 16 steps be-
tween 0% and 100% or in increments of 0.1% between 0% and 3276.7%. The overrides
can also be enabled and disabled.

a) Overrides for voltagé references are enabled and disable in parameter PO016.
(1) Override: Enabled for MC control coils (1 & steps)
(2) Overtide: Enabled for MC link rt:zgisters Ein increments of 0.1%)
{3) Override: Disabled
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The overrides are disabled in the default settings.
b) When an override is enabled, the percentage can be switched as shown below.

(1) MC Control Coils (16 Steps)
0,1,2,4,8, 8, 10, 20, 30, 40, 50, 60, 60, 80, 90, or 100 (%)

(2) MC Link Registers {0.1% Increments)
0.0 to 3276.7 (%)

When an override is disabled, the speed will be 100% of the set value or reference
value. If the override is not 100%, however, the linear acceleration/deceleration time
will not agree with the specified value and the specified rate of acceleration (i.e., the
analog voltage referenceflinear acceleration/deceleration time) will be saved.

¢) Voltage reference overrides are set using the following MC control coils and MC link

registers.
Coil/Register Use References
MC control coils Independent axes | Axis 1 | QNO145 to QNO148 N is the MC20
16 steps from 0% | or manual - NO14 152 Module number (N
t0 100% Axis2 | Q 9 to QNO15: =1o0r2)

Axis 3 | QNO153 to QNO156
Axis 4 | QNO157 to QNO160

MC link registers Independent axes | Axis 1 | 409911 and 409984 MC Moduies 1 and
0.0% to 3276.7% in | or manuat Axis 2 | 409912 and 409985 2 (default
0.1% i allocati

o increments Axis 3 | 409913 and 409986 fons)

Axis 4 | 409914 and 409987

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

Refer to 3.2 MC Control Coil Functions for details on MC control coils and to 71.5.6 Link
Input Variables (#J0100) for detaits on MC link registers.

d) Function and Timing of Overrides for Voltage References

(1) The speed overrides forindependent axis operation or for jogging or stepping op-
erations in manual mode can be changed. An override can even be changed dur-
ing operation.

(2) Alloperations, including programmed operation, for a control axis set as a voltage
output axis will be affected by the override percentage set with the MC control coil
or MC link register. The rapid traverse speed and maximum interpolation feed
speed overrides are not used for voltage output axes.

Note (1) When the VOLTAGE OUTPUT (VCC) command is used in incremental mode, the tar-
get reference voltage may exceed £10 V. If so, an alarm will be generated.
— Alarm: 004 (address error)
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1.9.2 VOLTAGE OUTPUT (VCC) cont.

(2) When the VOLTAGE OUTPUT (VCC) command is used together with a BRANCH
(IF...GOTO) command, a command to set the voltage outputto 0 may not be executed.

inFo > 1) The voltage reference value and linear acceleration/deceleration time can be indirectly
specified by means of variables.

1
i -

2) The axis set in the voltage output axis parameter can be moved using the Teach Pendant
(TB120) JOG (JOG) command. In this case, the voltage reference and the linear accel-
eration/deceleration depend on the parameters listed below.

» Voltage reference: Parameter PA202 (rapid traverse speed)
Reference unit: 1 = 0.001 [V]

« Linear acceleration/deceleration:
Parameter PA204 (linear acceleration/deceleration constant 1)

3) With an independent axis (A, B, C, or D) set as a voltage output axis, the analog voltage
output function can be executed from the CPU Module’s ladder logic program as follows:

a) Executed using an INDEPENDENT AXIS OPERATION (MVA, MVB, MVC, MVD)
- instruction. 7 _ C E

b) Executed using the JOG (JOG) instruction.’

4) The parameters that are enabled by selecting the voltage output function are listed in the
following table.

a) Valid Parameters :

Only the parameters listed in the following table are valid. Other parameters are inval-

id. .

Parameter No. ) Name
P0001 to PO004 Axis numbers 1 to 4 axis name specification
PO016 Override enabled/disabled
PA202 Rapid traverse speed
PA204 Linear A/D constant 1
PAS01 Number of encoder pulses
PA502 ) Encoder pulse signal selection
PA503 One machine rotation/reference unit
PA504 Gear ratio {motor rev.)
PA5S05 Gear ratio (load rev.)
PA506-b0 Motor revolution direction (reverse revolution setting)
PAS506-b3 - | Servo axis/voltage output axis selection -
PA506-b4 Counter function enabled/disabled

A: Axis numbers (1 to 4)
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b) Invalid Functions

Functions relating to parameters other than those listed in the previous table are in-
valid.

c) Valid Alarms
Alarms relating to parameters other than those listed in the previous table are invalid.

5} The VCC command can be used regardless of the ON/OFF status of the MC control re-
lays (axis n servo ON status (PN0025 to PN0028)). This means that the VCC command
cannot be cancelled by setting the servo status to OFF.

1.9.3 Counter Function

1) A controlled axis set as a voltage output axis does not perform position loop control.
STEQI Therefore, the encoder inputs of the MC20 Module can be used as ordinary counter sig-
nal inputs. This is called the counter function. Its use is illustrated in the following dia-
gram.
MC 2 0 Control system
SVl , -~ Analog voltage output
VREF Vo
7 r v ©
D 8 &S ; @P: &
1 HEAL : : < ™
2 bXPAI : $P: <
3 pR8] L
Encoderinputs| 4 H*PB | E $’,: < gggﬁ?ﬂ%ﬁ‘ﬁas counter
5¢LC ! Ly -
' ) -
6bxPC) L P <
sa o
\_ 8 ; I J
‘* 4

Note The PCland *PClsignals are not used by the counter function, and they need not
be connected.

2) Initial Preparations

a) To enable the counter function, first set the parameters shown in the following table.
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1.9.3 Counter Function cont.
Parameter No. Name ! Setting Range
PAS06 Mode setting
: b3: Axis type '| 0: Servo axis
. 1: Voltage output axis
b4: Counter function i 0: Disabled
1: Enabled
(1) Set the controlled axis type to 1: Voltage output axis.
(2) Setthe controlled axis counterfunction to 1 (enabled), and then tum ON the pow-
“ er supply again. Doing this enables the encoder inputforthe controlled axis to be
used as counter input. - '
b) Select the multiplication factor of the encoder pulse signal from the parameters in the
following table. This sets the number of times each input pulse wili be counted.
Parameter No. Name Setting Range
PAS02 Encoder pulse signal selection AB phase x 1
h ’ AB phase x 2
AB phase x 4

3) Connectors and Pin Arrangements for Counter Signal Inputs

The following table Shows the connectors and pms that can be used for counter signal
inputs. -

* Servo connector: SVn

Connector model: 10220-L8AS-VE

Pin No. Signal Name Name

1 PAIn A-phase signal input (axis n)

2 *kPAIn A-phase signal input {PAIl reverse signal; axis n)
3 PBIin B-phase signal input (axis n)

4 *PBIn B-phase signal input (PBI reverse signal; axis n)
8 SGin Signal ground

Note n = Axis no. (1to4).
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4) Counter Signal Input and Counting Methods

a) The input signal to the counter has the signal waveform shown in the following dia-

gram.

Forward signal

Reverse signal

A-phase @ f —l@

ain

B-phase —I ®T l©

B-phase o L_J o

1) When A-phase is OFF,
B-phase tums ON.

2) When B-phase is ON,
A-phase tums ON.

3) When A-phase is ON,
8-phase tums OFF.

4) When B-phase is OFF,
A-phase tums OFF.

> t >t

1) When A-phase is OFF,
B-phase turns OFF.

2) When B-phase is OFF,
A-phase tums ON.

3) When A-phase is ON,
B-phase tums ON.

4) When B-phase is ON,
A-phase tuns OFF.

b) Counting Method for Counter

The counter operates according to the encoder pulse signal selection parameters de-
scribed previously, as shown in the following table. The numbers in the right column
correspond to the numbers in the above diagram.

Parameter Setting

Meaning

AB phase x 1 {PA502=1}

1,2, 3, and 4 are handled as one group, making a total of
one count.

AB phase x 2 (PA502=1)

1 and 2 are handled as one group, and 3 and 4 are handled
as one group, making a total of two counts.

AB phase x 4 (PAS02=1})

1,2,3, and 4 are each handled as one group, making a total
of four counts.

5) Storage Location for Count Values

The count values counted for the counter signal input are stored in the system variables
listed in the following table. The count unit is one puise.

System Variable Meaning
#1009 Counter signal input count value for axis 1
#1010 Counter signal input count value for axis 2
#1011 Counter signal input count value for axis 3
#1012 Counter signal input count value for axis 4

Note With an axis set as the normal servo axis, the current position of the machine coordinate sys-
tem is stored in system variables #1009 to #1012,
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6) Presetting the Count Values
Use the following methods to preset the count-values for the counter.

a) The count value for the counter can be préset 1o a set value using the CURRENT
POSITION SET (POS) motion program ¢command.

b) The count value forthe counter canbe presét to a set value using the COORDINATE
SETTING (POS) ladder motion instruction.:

c) The count value for the counter can be preset to a set value by executing the CUR-
RENT POSITION SET (POS) motion program command as a single-block operation
from the Teach Pendant (TB120Q).

1.9.4 Voltage Output Function Application Examples

Five typical application examples using the voltage 6utput function explained in the previous
STE2 section are given in this section. '

1) Operating a Servo Amp Using Speed Control

a) This example shows an MC20 Module connected to a Yaskawa Servopack Servo
Amp, and the use of speed control rather tljan the normal position loop control.

i . il
b) The connections between an MC20 Module and a Servo Amp are the same as for
normal servo axes. -
c} Setthe MC20 Module parameters as follows: -
PA506 b3 =1: Sets the X axis as a voltage output axis.

PA506 b4 =0: Disables the counter function (default value) for the X axis.

d) Setthe Servo Amp user constants, and set the P-CON input function to P/PI control
switching. For example, withthe SGDA-I:IDEIS Servopack, setthe memory switches
as follows:

Cn-01 BitA=0,BitB=0
Cn-02 Bit2= 0

<4EXAMPLEp Programming Example , .
ABS; Specifies absolute values for target references.
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1 PCNX0; Sets the Servo Amp to proportionalfintegration control
(i.e., Pl control) to improve the follow-up performance
to the reference value,

2 VCC X6.0T2.0; Operate the X axis at the speed references in the
following diagram, using the voltage output function.
3 TIMP4.0; See above.
4 VCCX0; See above.
5 TIMP2.0; See above.
6 PCN X1 ; ' Sets the Servo Amp to proportional control {i.e., P
control) to reliably stop the operation at a reference
value of 0.
+6.0Cv]
xaxis OLv] 2[s] 2Cs] re—
< 4alsl |- - t
® ) @
@

2) Operating an Inverter using Speed Control

a) This example shows an MC20 Module connected to an Inverter, and the use of speed
control.

b) The connections between the MC20 Module and inverter are as follows:

Connect the VRDF[] speed reference output of the MC20 Module servo connector to
the external frequency reference input of the inverter.

Short-circuit the ALM servo alarm signal input and the ALMOC servo alarm ground
of the serve connector.

Connect the MC20 Module to the inverter forward/reverse operation reference input
from a GL120 and GL130 /O Module.

c) Setthe MC20 Module parameters as foliows:
PAS06 b3 = 1: Sets the X axis as a voltage output axis.

PA506 b4 = 0: Disables the counter function (default value) for the X axis.

«EXAMPLEp  Programming Example

In this example, the forward and reverse signals use output variables #03 and #04 re-
spectively, and are output from a GL120 and GL130 IO Module.
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X-axdis voltage output () [ V S

X-axis inverter rotational

speed

ABS;

VCC X8.0T0 ;
#03=1;

TIM P2.0 ; (J)
#03=0;[J)

TIM P20 ;

#04=1;(J)

TIMP2.0; ()

#04=0; ()]

Specifies the X axis operating speed. The inverteris not
yet rotating at this time.

Seiting outpuf variable. #03 to ON moves the inverterin
forward rotation for 2 s.

Setting output varlable #03 to OFF stops the mverterfor
2s.

i

Setting output variable #04 to ON moves the inverter in
reverse rotation for 2 s.

Setting output variable #04 to OFF stops the inverter.
i

+6.0[v]

2[s]

2[s]

20s] .

)

> t

©) @ ®

3) Operating a Servo Amp Using Torque Contfoi

i
a) This example shows an MC20 Module connected to a Yaskawa Servopack Servo
Amp, and the use of torque control rather than the nomal position leop control.

b) The connections between an MC20 Module and a Servo Amp are as shown below.
(When the Module is connected to an SGDA-DDDS Servopack)

Connect the. VREF( speed reference outpuf of the MC20 Module servo connector to
the Servopack torque reference (T-REF) input.

Connections other than the VREF[] speed reference output of the servo connector
are the same as for a normal servo axis,
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4EXAMPLEp

The MC20 Module PCONC signal output is not used.

Servopack
MC20 SGDA-IIIIS
SV1 1CN

c) Set the MC20 Module parameters as follows:

PAS06 b3 = 1: Set the X axis as a voltage output axis.

PAS06 b4 = 0: Enables the counter function (default value) for the X axis.
d) Setthe Servo Amp user constants as follows:

(1) Selecttorgue control | using the memory switch for selecting the control type, as
follows:
Cn-01 BitA=0: Select torque control I
BitB=1: See above.

(2) Usethe following user constants to set the limits for the torque reference gain and
the motor speed in torque control |.
Cn-13 = 30 (0.1 V/rated torque) when 3 V is set as the rated torque
Cn-14 = 1000 (r/min) when 1,000 r/min is set as the upper limit

Programming Example

VCC X0.3; Generates a rated torque of 10% in the forward rotation
direction for the X axis. As mentioned above, this
occurs when the rated torque is setto 3 V.

4) Operating a Servo Amp by Switching between Speed Control and Torque Control

a) This example shows the operation of an MC20 Module connected to a Yaskawa Ser-
vopack Servo Amp, and switching between speed control and torque control rather
than the normal position loop control. In this example, it is assumed that the material,
such as paper, is feed without slack. Torque control is performed by the axis on the
feed-out side (ot axis}), and speed control is performed by the axis on the receiving side
(B axis). To ensure that the paper feeds without slack, the torque applied to the torque
control axis is the reverse of that in the feed direction.

With reverse rotation, the control methods for the feed-out side axis and the receiving
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side axis are reversed. Use the PCON signal output function to switch the control

method.
a axis: Torgue control B axis: Speed control
\ Forward rotation (
———
o axis: Speed control B axis: Torque control
\ Reverse rotation
i —

0
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b} Thefollowing diagram shows the connections between an MC20 Module and a Servo
Amp when the Module is connected to an SGDA-CJOOS Servopack.

MC20 o axis

L]
’

R
[ ; o ¢ j }Speed reference input
13 — 14
14 — 15
Xaxis { 15 — 18
16 : " 34
17 — 35
19 — 13
| FG '
r7 — 1] ,
8 I I 2 orque reference input
is < P
Y axis 16 P
L 17 A
B axis
(7 . b 3
I e : !
- [ S : {
Z axis < : b (Same as the Ot axis)
(Same as the X axis) ' " 1
198 i b 13
| FG :
q L I 1
S axis 8 2 s 2
(Same as the Y axis) 16 : .

¢) Setthe X, Y, Z, and S axis parameters of the MC20 Module as follows:
PAS06 b3=1: Sets a voltage output axis.
PA506 b4=0: Disables the counter function (default value).

d) Set the Servo Amp user constant as follows:

Select torque control 1l using the memory switch for selecting the control type, as
follows:
Cn-01 BitA=1: Selects torque controt 1.

BitB=1: See above.

Torque control !l operates by switching the speed control and the torque control.

<4EXAMPLEp-  Programming Example 3

The following example feeds a material, such as paper, without stack.
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ABS; :
VCC X0 YO Z0 S0 ;

—h

N

3 IOW #l1==1;
VCCY0Z0;
PCN X120; [J)

(5 I -

6

7 IOW #l2=:1 ;
VCC X0 S0 ;

8

PCN X0 Z1 ;

VCC Y-0.326.0 ;

VCC X-6.080.3 ;

#11

#12

Torque control is performed for the o axis and speed
control is performed for the B axis by the PCON signal

* output function.
_ Applies a rated torque of 10% to the o axis (= Y axis

control system), and the B axis (= Z axis control system)
operates in forward rotation at the rated speed.

If input variablé #11 is ON, proceeds to the next block.

Performs speed control forthe a.axis and torque control
for the B axis. '

The aaxis (= X axis control system) operates in reverse
rotation at the rated speed, and operates by applying a
rated torque of 10% to the B axis (= Z axis control
system). '

r
1
§

¥

y

Torque control X Speed control
[

]
) ¢ Speedcontrol X Torque control

| Foward rotation :
' Reverse rotation I
. OFF ON !
E . 0 Fi F ¢ ' ON
@ @6 @
@ @

5) Voltage Output Axis Encoder Input Used as a General Counter

a) This example shows how the encoder input of the controlled axis set as the voltage

output axis is used as a general counter.
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b) The connections between the MC20 Module and the encoder are shown in the follow-
ing diagram. Connect the counter signal outputs of the separately installed Counter
Module to the encoder signal inputs of the MC20 Module servo connector.

For connection details, see 1.9.3 Counter Function.

MC20

5V1

e Analog voltage output
VREF —_—

e : !

\ 4

Control system

>
3

Separately
installed 'L‘ )
encoder device MALL L

ll-.--l-'l-

Encoder input

c) Set the MC20 Module parameters as follows:
PAS06 b3 = 1: Sets the X axis as a voltage output axis.

PAS06 b4 = 1: Enables the counter function for the X axis.

4EXAMPLEp  Programming Example

POS X0; ' Presets the counter to 0,

N100 IF #1009>=10 GOTO 200 ; Wiaits until the counter value reaches 10 or higher.
GOTO 100; See above.

N200 SET M23 ; Outputs an M code (M23) when the counter value

reaches 10 or higher,
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1.10 Advanced Commands for Axis Movement

| This chapter explains advanced commands for axis movement.

"1.10.1 EXTERNAL POSITIONING (EXM) ..... e e 1-134

1.10.2 Ratio Operations (PGS, PGR) ......... T 1-139

1.10.3 Trailing Synchronous Operations (TSS, TSR) .............. [ 1-151

1 1.10.1 EXTERNAL POSITIONING (EXM)

! 1) Overview

a) The followingillustration is a conceptual diagram of the éx@emal positioning function.

A Pesitioning : External positioning |

e )
e e =N
.

a | ' L]

External posiﬁoni;lg speed

Extarnal positioning signal
i
b) When the external positioning signal input turns ON while positioning is in progress,
the external positioning function decelerates to the specified external positioning

speed from that moment, and completes positioning by moving the axis only the spe-
cified external positioning travel distance. -

c) The extemal positioning function cannct be used in conjunction with the zero return
function used with the home posmon limit swntch Signal i.e., the ZERON signal.

2) Specify the EXTERNAL POSITIONING (EXM) command as shown below. This example
is for two axes. :

EXM X--+ |- U--+ ¥Y--+ J-

T.

Y-axis external positicning travel distance

Y-axis external positioning speed

Y-axis designation and positioning travel distance

— X-axis external positi::ming speed

L. X-axis extemal positioning travet distance

L X-axis designation and positioning travel distance
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This command starts normal positioning using the positioning travel distance of the spe-
cified axis. This speed depends on parameter PA202 (rapid traverse speed). When the
external positioning signal input turns ON during this positioning operation (i.e., a rising
signalis detected), the axis decelerates toward the specified external positioning speed,
the axis moves only the specified extemnal positioning travel distance, and the operation
proceeds to the next block.

If the external positioning signal input does not turn ON, EXM completes normal position-
ing using the positioning trave! distance for the specified axis, and the operation pro-

ceeds to the next block.
A Positioning travel distance
Rapid traverse speed (PAZ02) / (X,Y,2,8)
et ¢ =l e ne e P m \
External positioning speed
oy N
Extel;n;{_ positioning '
Vj stapce L |
FF’ * 'B‘ A }
External positioning signal rl

3) The external positioning signal input specifications are as follows:

a) The external input signal EXPn is used as the external positioning signal.
External positioning starts when a signal rise from OFF to ON is detected.

/O Signal Connector:  I/O .
Connector: 10259-52A2.JL.

Pin No. Signal Name Name
5 EXP1 External input signal for axis 1
13 EXP2 Extemnal input signal for axis 2
30 EXP3 Extemnal input signal for axis 3
38 EXP4 External input signal for axis 4
21t0 25 COM Common input signal

b) After executing the EXM command, tum ON the external positioning signai.
Eveniif the signal is turned ON before the EXM command is executed, external posi-
tioning will not be executed.

4) The EXM command is an axis move command, and preread parallel execution is not per-
formed forit. If the previous block is a move command block, it is executed after execution
of the previous block is completed.

5) The external positioning function can be specified for a maximum of four axes can be
specified in the same block.
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The following table shows the programming cha:racters, the items controlled, andthe set-

ting ranges.
Programming Item Controlled . Absolute or Setting Range
Characters Incremental Value
X Y Z S Positioning travel The ABS or INC -99,999,999 to
distance designation is used. 499,999,999
) . (reference unit)
I J K L Extemal positioning Incremental value -99,999,999 to
travel distance - | from the time the +99,999,999
external positioning {reference unit)
signal turns ON
U A w T External positioning - 1 to maximum feed
speed ' speed (PA201)
; {mm/min)

6) An in-position check is performed for the EXM command. That is, after detecting that the
actual axis movement has entered the positioning-completed range, the operation pro-
ceeds to the next block. :

Itthe EXM command is executed for multiple axes, execution will wait until the positioning
of all the specified axes is completed and then the next block wili be executed.

7) The rapid traverse speed overrides are valid for_thé external positioning function, includ-
ing those for the external positioning speed. The rapid traverse speed overrides (%) can
be switched using MC control coils ROVQ to ROV3,

<4EXAMPLEp  Programming Examples

The following ekample executes external positioning for the Z and S axes.

1 EXM Z500.K50.W300.5400..100.T600. ;

A Rapid traverse speed External positioning travel
(PA202) ) distance
Z axis
=
. Extémal positioning travel
S axis distange
Extemal positioning signal
EXP3
Extemal positioning signal .
EXP4
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Execution proceeds to the next block after completing external positioning for axis Z.

Note (1) Anabsolute value that exceeds the set value in parameter PA503 (one machine rota-
tion/reference unit) cannot be specified as the positioning travel distance setforX, Y, Z,
or Sforthe controlled axis (PA506 b1=1) set as aninfinite-length axis. If this occurs, the
following alarm will be generated. '

Alarm: 042 {ABSO specified range exceeded)
This restriction does not apply to the extemal positioning travel distance set for |, J, K,
L.

(2) The EXM command cannot be specified for a controlled axis (PA506 b3 = 1) setas a
voltage output axis. If EXM is specified for a voltage output axis, the following alarm will
be generated.

Alarm: 024 (axis undefined)

(3) The zero retumn operation used by the ZERON signal cannot be executed for another
controlled axis while external positioning is being executed with the EXM command,
Conversely, external positioning with the EXM command cannot be executed for
another controlled axis while the zero retum operation using the ZEROn signal is
executing. If both functions are executed simultaneously, the following alarm will be
generated.

Alarm: 044 (ZEROQ signal duplicated)

(4) Do not specify external positioning and trailing synchronous operation for the same
axis at the same time. Correct operation cannot be guaranteed. Some specific exam-
ples of incorrect operation are provided below.

(a) Executing a trailing synchronous operation to make axis 1 the master axis
while axis 1 is being externally positioned (before the external positioning sig-
nal is turned ON).

{b) Executing external positioning for axis 1 while a trailing synchronous opera-
tion to make axis 1 the master axis is being performed (before the marker sen-
sor is turned ON),

If different controlled axes are specified, both functions will operate normally, such as
in the following examples.

{c) Executing a trailing synchronous operation to make an axis other than axis 1
(i.e., axis 2, 3, or 4) the master axis while axis 1 is being externally positioned
(before the external positioning signal is turned ON).

(d) Executing external positioning for axis 1 while a trailing synchronous opera-
tion to make an axis other than axis 1 (i.e., axis 2, 3, or 4) the master axis is
being performed (before the marker sensor is tumed ON).

Ol]l'lﬁ]b 1) Even if the external positioning signal turns ON during positioning deceleration for the
positioning travel distance, the external positioning operation will execute normally if it is
executed before positioning is completed.
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2) If the external positioning signal is ON when the EXM command is executed, external

positioning will not be performed. Only posmonlng due to the positioning travel distance
will be executed.

3) Ifthe speed specified as the extemnal positioning speed (U, V, W, T) exceeds the set value
in parameter PA201 (maximum feéed speed), operatron will proceed at the speed set in
PA201.

4) The following variables can be used as the numeric designation for each EXM command
character: :

« Common variables
s System variables - ' | !
» Point tables used as variables !
» Link input variables

¢ Link output variables

Input and output variables cannot be used.

o) K external positioning is sbecified simultaneouély for multiple axes, the commands may
be ionger than the maximum number of characters in one rung of the motion program.
Use the variables listed above to reduce command length.

m ZEROn signal

One method of executing zero returnis to use the hbme position limit switch. The input sig-
nalfor this home position limit switch signal is the ZEROn S|gnal (replace nwith axis number
1, 2,3, 0r4),
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Numerator/
‘denominator
ratio
designation

1) Overview

110 Advanced Commands for Axis Movement

a) The following illustration is a conceptual diagram of the ratio operation function.

MC20

Motor

Axis 1 +

- Servo

Amplifier
@

[ W 3

B0

Encoder

Axis 2 | |
Servo
! @ Amplifier
ot

ey

Motor

ot
Encoder
[~
- ' Motor
g [+ , @
< -
Axis 3 - Servo o
Amplifier 'j
‘

Encoder

1: Reference travel distance per unit ime (reference unit}

2: Travel distance from encoder per unit ime (reference unit)

When the master axis
is an internal axis

When the master axis
is an external axis

Slave axis

{only an internal axis is
allowable; maximum of
three axes)

b) The controlled axis used to as the basis for ratio operations is called the master axis.
An intemnal axis or an external axis can be specified as the master axis.

Internal axis: An axis controlled by the MC20 Module (X, Y, Z, S, A, B, C, or D).

External axis: An axis that cannot be controlled by the MC20 Module for which only
the travel distance is input from the encoder (P, Q).

c) A controlled axis operated for the reference travel distance of the master axis multi-
plied by the specified ratio is called a slave axis. Only aninternal axis ¢an be specified

as a slave axis.

d) The ratio is specified from a program using two integers; the numerator and denomi-

nator.
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'

e) Fromthe above, it follows that the operating speed of the siave axis will aiso be that of
the master axis multiplied by a ratio. In this case, the override setting is 100%.

2) Specifying Master and Slave Axes

|
a) Up to a three slave axes can be specified for one master axis.

1
i

Example
(Axis number) {Ratio)
Master axis =Axis 1’ .
: E Slave axjs 1 = Axis 2 50/100 ‘
Stave axis 2 = Axis 4 40/50 ’

[

In this example, if axis 1 operates at 100, then axis 2 will operate at 50.
If axis 1 operates at 100, then axis 4 will operate at 80.

b) Multiple master axes can also be set.

Example ,
(Axis number) (Ratio} .

I: Master axis 1 = Axis 1 !

| Slave axis 1 = Axis 2 1201100

E Master axis 2 = Axis 3 H

: Slave axis 2 = Axis 4 160/200

+

- In this example, if axis 1 operates at 100, tﬁen axis 2 will operates at 120.
If axis 3 operates at 100, then axis 4 will operates at 80.

¢} The same slave axis cannot have multiple master axes.
Therefore, the following cannot be specified.

Example: Not Possible !

(Axis number}
Master axis 1 = Axis 1
E Master axis 2 = Axis 3
Slave axis = Axis 4

d) A slave axis cannot function as its own mas,ier axis.
Therefore, the following cannot be specified:

+

Example 1: Not Possible v

{Axis number)
E: Master axis .= Axis 1
Slave axis = Axis 1
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Example 2: Not Possible

(Axis number)
Master axis 1 = Axis 3
Slave axis 1 =Axis 1.
E Master axis 2 = Axis 1
Slave axis 2 = Axis 3

e) A slave axis cannot function as the master axis of another axis,
Therefore, the following cannot be specified:

Example: Not Possible

(Axis number)
Master axis 1 = Axis 1
Slave axis 1 = Axis 2
it
E Master axis 2 = Axis 2
Slave axis 2 = Axis 3

3) Preparations
a) Using an Internal Axis as the Master Axis

When an internal axis is to be used as the master axis, no special parameters need to
be set for ratio operations. The automatic acceleration/deceleration parameters are
valid as normal.

b) Using an External Axis as the Master Axis

When an external axis is to be used as the master axis, be sure to set the axis name
and machine system parameters listed in the following table.

Parameter No. Name
PO0O1 to PODD4 Axis 1 to axis 4 names
PAZ01 Maximum feed speed
PAB01 Number of encoder pulses
PAS5S02 Encoder pulse signal selection
PA5S03 One machine rotation/reference unit
PAS04 Gear ratio (motor revolutions)
PAS505 Gear ratio (load revolutions)

A: Axis numbers {1to 4)
c) Slave Axes

For ratio operations, no speciai parameters need to be set for the slave axes.

With a slave axis, the acceleration/deceleration parameters for automatic accelera-
tion/deceleration will be disabled. The following filter selection parameters and their
related parameters are valid.
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Parameter No. " Name
PA209 Time constant for exponential acceleration/deceleration
PA210 Bias speed for exponential acceleration/deceleration
PA211 Time constant for moving average acceleration/deceleration
PA217 Filter selection

A: Axis numbers {1 to 4) ’

4) Specify the RATIC OPERATION (PGS) command as follows:

PGS X--- |-+« Y-rr Joew Zovo Kieo MSO ;
: (S---L--+)

Master axis designation
Third slave axis and ratio designation (see below)

Y axis ratic denominator

— Slave axis {Y) and the ratic numerator
t

L X axis ratio denominator

— Slave axis (X) and the ratio numerator

3

When the command is executed, the slave axes will operate for the travel distances
based on the travel distance of the master axis specified for MS[ and the ratios (numera-
tor/denominator) specified for each slave axis. _
: : . i

. . N 2
The designations for the master axis are as follows:

i

* MSX, MSY, MSZ, MSS (basic axes): The X, Y, Z, or S axis is specified as the master
axis. :

* MSA, MSB, MSC, MSD (independent axes) The A, B, C, or D axis is specified as the
master axis.

* MSP, MSQ (external axes): The P or Q axis i‘s specified as the master axis.
Up to three of the following axis can be specified as the slave axes: X, Y, Z, and S.

5) The PGS command is a preread command that is executed in parallel with a move com-
mand. To execute the PGS command after a move command in the previous block is
completed, specify the IN-POSITION CHECK (PFN) command in the previous block.
The PGS command is completed as soon as executlon starts, and the operation pro-
ceeds to the next block,

6) Specify the master axis and slave axis combiﬁations and ratio changes with the PGS
command.

7) The slave axis designation is modal. If the designation is not changed, the previous des-
ignation will be used. The master axis designation is non-modal. When the PGS com-
mand is specified, be sure to specify the master axis each fime.
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8) The ratic {numerator/denominator) is specified as follows:

a)

b)

c)

"

e)

f

9)

h)

Use addresses X, Y, Z, and S to specify the slave axis name and the ratio numerator.
Use addresses |, J, K, and L to specify the ratio denominator corresponding to the X,
Y, Z, and S axes respectively.

The setting ranges for the numerators and denominators are as follows:

Numerator setting range: 0 to £8999
Denominator setting range: 1 to 9999

Besides normalinteger values, the numerator and denominator can also be specified
using the following variables:

Common variables
Link input variables
Point tables used as variables

If O is specified as the ratio numerator, that axis will temporarily stop for the ratio op-
eration. To restart the ratio operation, use the PGS command to specify a value other
than O for the numerator. When the PGS command is executed, the ratio operation
continues until it is cancelled by one of the foliowing commands.

RATIO OPERATION CANCEL (PGR} command
PROGRAM END (END) command
PROGRAM RUN (MVL) command forced end

The ratic can be changed by specifying a new PGS command while a PGS command
is being executed. As a result, the newly specified PGS command is executed by
overwriting the PGS command that was being executed up to that time. When the ra-
tio is changed, the master axis can also be changed.

When the ratio is changed and the same slave axes are specified, the new ratios are
valid. For the master axis designation, the new master axis specified is valid.

The ratio designation is an absolute value. An incremental value cannot be specified.

The ratio designation is valid while the PGS command is being executed, provided no
change is specified.

9) Specify the RATIO OPERATION CANCEL (PGR) command as follows:
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PGR ; Cancels the r;atio operation for all axes.
or ‘
PGR X0 Y0 ; ' Cancels the ratio operation for the specified axes.

The command cancels the ratio operation for all axes or for the specified slave axes. To
specify an axis to cancel, specify 0 together with the axis address. A controlled axis for
which the ratio operation has been cancelled returns to a normal controlled axis.

The PGR command is a preread command that is executed in parallel with a move com-
mand. To execute the PGR command after a move cornmand in the previous block is
completed, specify the IN-POSITION CHECK (PFN) command in the previous block.
Nothing will be done if the PGR command is specified for a controlled axis for which ration
operation is not being performed.

AEXAMPLEp Programming Example 1: Single Slave Axis

The following example shows operation when the X axis is made a slave axis and the
automatic acceleration/deceleration filter selection parameter (PA217) is setto 0 {none).

1 PGS X50 1100 MSA ; Master axis = independent axis A
2 PGS X100 [100 MSA ; Changes the fratio. :
3 PGS X-50 1100 MSA ; Changes the ratio and the rotation direction.
4 PGR; Cancals the ratio operation for all axes.
® ® ® ®
A axis speed ' .

(The speed for the X axis is the reference value.)
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<4EXAMPLEp Programming Example 2: Multiple Slave Axes

The following example shows operation when the X, Y, and Z axes are made slave axes
and the automatic acceleration/deceleration filter selection parameter (PA217) is setto 0

{none).
1 PGS X5 110 Y0 J10 Z5 KIOMSA ;
2 PGS X10 110 Y10 J10 MSA ; Changes the ratio.
3 PGRX0; ’ Cancels the X axis ratio operation,
4 PGR; Cancels the ratio operation for all axes.
® @ - @ . ®

is spe

Y axis speed

Z axis speed

(The speed for each of the axes is the reference value.)
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4EXAMPLEp

Programming Example 3: Changing the Master Axis

The following example shows operation when.the automatic acceleration/deceleration
fitter selection parameter (PA217) for the Y and Z axes is set to 0 (none).

1 PGS Y100 J100 Z50 K100 MSA ;

2 PGS Y100 J100 MSX ; Changes the master axis of axis Y.
3 PGS Z100 K100 MSX ; Changes the master axis of axis Z.
4 PGR; Cancels the ratio operation for all axes.

® @ ® @

. X axis speed

peed

¥ RS SR e

(The speed for each of the above axes is the reference valua.)

10) Overrides

a) Overrides can be set for the master and slave axes in ratio operation in 16 steps be-
tween 0% and 100% or in increments of 0.1% between 0% and 3276.7%. The feed
speed for the slave axis will be as follows when overrides are set for both the master
and slave axes: '

Slave axis speed = (Master axis speed) x (Master axis override) x (Ratio)
X (Slave axis override)

The overrides can also be enabled and disabled.
b) Overridesforthe masterand slave axes are enabled and disable in parameter P0016.
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(1) Override: Enabled for MC control coils (16 steps)

Ver. (2) Override: Enabled for MC link registers (in increments of 0.1%)

B03

{3) Override: Disabled
The overrides are disabled in the default settings.

¢) When anoverride is enabled, the percentage can be switched as shown below for the
basic axis feed speed and independent axis operation and manual operation speed

for the master and slave axes.

(1) MC Control Coils (16 Steps)
0,1,2,4,8,8, 10, 20, 30, 40, 50, 60, 60, 80, 90, or 100 (%)

(2) MC Link Registers (0.1% Increments)
0.0 to 3276.7 (%)

Ver.
BO
When an override is disabled, the speed will be 100% of the set value or reference
value.

d) When an override is enabled, the percentage can be switched as shown below forthe
basic axis interpolation feed speed for the master axis.

(1) MC Control Coils (16 Steps)
0, 1,2, 4,8, 10, 20, 40, 60, 80, 100, 120, 140, 160, 180, or 200 (%)

(2} MC Link Registers (0.1% Increments)
0.010 3276.7 (%)

Ver.
BO

When an override is disabled, the speed will be 100% of the set value or reference
value.

e) The overmides for the master axis are set using the following MC control coils and MC
link registers when the master axis is an interior axis.

Coil/Register Master Axis References
MC control 16 stepsfrom |independent | Axis 1 { QNO145 to QNO148 | N is the MC20
coils 0%10 100% | axesor Axis 2 | QNO148 to QNO152 | Module
| number (N =1
manua Axis 3 | GNOT53 10 QNOTS6 | or3)
Axis 4 | QNO157 to QNO160
Rapid traverse speed | QNO137 to QNO140
Maximum interpolation | QNO141 to QNO144
feed speed
Ver. MC link 0.0% to Independent Axis 1 | 409911 and 409984 | MC Modules 1
BO: registers 3276.7% In axes or Axis 2 | 409912 and 409985 | and 2 (default
0.1% manual - aliocations)
increments Axis 3 | 409913 and 409986
Axis 4 | 409914 and 409987
Rapid traverse speed | 409909 and 409982
Maximum interpolation | 409910 and 409983
feed speed
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f} The overrides for the slave axis are set using the following MC control coils and MC

link registers.
Coil/Register Master Axis | References References
MC control 16 steps from { Independent Axis 1 | QNO145 to QNO148 | N is the MC20
coils 0% to 100% axes or Axis 2 | ONO149 to QNO152 Module
manual - _ number (N = 1
Axis 3 | QNO153 to QNO156 | o 2)
Axis 4 | QNO157 to QNO160
Rapid traverse speed | QNO137 to QN0140
MC link 0.0% to Independent Axis 1 | 409811 and 409984 | MC Modules 1
registers 3276.7% in axes or Axis 2 | 409912 and 409985 and2 (default
0.1% manual - allocaticns)
| increments . Axis 3 | 409913 and 409986 |
Axis 4 | 409914 and 409987
Rapid traverse speed | 409909 and 409982

Set the MC link register to 10 times the ovemde percentage when setting an override in

0.1% increments.

i
.

Referto 3.2 MC Control Ceii Functions for deteils on MC control coils and 1o 1.5.6 Link
Input Variables (#7J0J00J) for details on MC link registers.

Note

(1) Ifacontrolled axis specified as a slave axis is'being moved by the previous block com-

mand when the PGS command is executed, the following alarm will be generated.
Alarm: 041 {axis duplicated)
If the previous block is a move command, the PGS command will be executed when
execution of the previous block starts. Therefore, inthe following programming exam-
ple, alarm 041 will be generated. :

Programming Example: Alarm 041 Generated -

N10  INC MOV X1000;
N20 PGS X1001100 MSA ;
N30 - TIM P15000;

N4D END;

Axis X, which is the slave axis of the RATIO CE)PEHATION'(PGS) command, is being
- moved by the N10 block command, so an alarm is generated.

In the next programming example, however, nc;J alarm is generated.

Programming Example: No Alarm is Generated; and Current Position X = 1000

N10  ABS MOV X1000: [J)
N20 PGS X1001100 MSA ;
N30  TIM P15000 ;

N0~ END; ()

The N10 move command is completed |mmed|ately after the execution starn. Therefore,
axis X, which is the slave axis of the RATIO OPERAT!ON (PGS) command, is not being
moved and operation is normal.
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(2) A command other than PGS cannot be specified for the slave axis during ratio opera-
tion. If a command other than PGS is specified for a slave axis, the following alarm will
be generated. -

Alarm: 041 (axis duplicated)

(3) Ifan unused axis is specified for the master axis, the following alarm will be generated.
Alarm: 024 (axis undefined)

(4) It there is no master axis specified in the PGS command, the following alarm will be
generated.
Alarm: 004 (address error)

(5) If the master axis designations MSA to MSD are specified separately (example:

MSA;[J)), nothing will be executed.
If, however, the master axis designations MSA toc MSD and the axis addresses are
specified simultaneously, the following alam will be generated.

Alarm: 004 (address error)

(6) lfan address otherthan X, Y, Z, S, I, J, K, L, O, or N is specified in the PGS command,
the following alarm will be generated.
Alarm: 004 (address error)

(7) If there is no ratio designation as listed below, the following alarm will be generated.
Alarm: 004 (address error)

(a) If the ratio numerator or denominator is outside the setting range
(b) If the ratio numerator or denominator is not specified

(8) lfthe final slave axis speed exceeds the value setin the maximum feed speed parame-
ter (PA201), the following alarm will be generated.
Alarm: A11 (speed trailing disabled)

{9) If a master axis rapid traverse speed (PA202) is set that exceeds the set value for the
slave axis maximum feed speed (PA201) when the PGS command is executed, the
following alarm will be generated.

Alarm: A11 (speed trailing disabled)

OIL‘EID 1) The ratio operation is performed for a slave axis only while the motion program is being
executed. Therefore, if the mode is changed from automatic mode to another operation
mode by the MODE SET (MOD) ladder motion instruction while the motion program is
being executed, the slave axis will decelerate to a stop. To restart the ratio operation, first
use the MODE SET (MOD) instruction to reset automatic mode, and then start program
execution.

2) Even if the master axis operates during a pause in program execution (feed hold), the
slave axis will not operate. Therefore, as a result of the pause operation, the travel dis-
tance of the master axis and the slave axis may not be proportional.
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3) The operation of a slave axis for which a ratio operation is being performed during a
pause for the SINGLE BLOCK MODE (SMD) ladder motion command is as follows:

a) Whenthe masteraxis is abasic axis (X, Y, Z, S): Because the master axis also pauses
during a single-block pause, the slave axis will not operate.

b) When the master axis is an independent axis (A, B, C, D): If the master axis is still
operating during a single-block pause, the slave axis will operate.

4) Besides the RATIO CANCEL (PGR) command,ithe ratio operation can also be cancelied
by executing the PROGRAM END (END) motipn command.’

5) To dperate an independent axis as a slave axis:_ specify using the INDEPENDENT AXIS
OPERATION (MVA to MVD) ladder motion instruction.

6) A ratio operation cannot be specified from the Teach Pendant (TB120).

7) When the master axis is an internal axis and the master axis is stopped, the behavior of
the master axis and the slave axis may differ. For example, if the filter selection parameter
is setto anything but “none” for the master axis, and the filter selection for the slave axis is
setto 0 (none), the slave axis operations may be completed sconer than the master axis
operations. - '

8) When the PGR command is exécuted, any coBrdinate system shift that occurred as a
result of the previously executed manual operation will be cancelled.
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1.10.3 Trailing Synchronous Operations (TSS, TSR)

1) Overview
sTEp?

a) The following illustration is a conceptual diagram of the trailing synchronous opera-
tion function.

@ Master axis e—f

o)y

Marker sensor
MC20 [T
\Y
) i H
1 1 )
1

Master axis 5 ' E
1 ] 1

: : : > t
1 4 ]
v ' { While in trailing |

] ]

A i During trailing ' :‘.Ty‘;\dchronous i
. operation 4 mode X
€ > —
1 ] . 1
Trailing axis Y SRR ' '
1 L} :
Wait positki: E Synchronization,
] 1

] . t

TT } }

Marker sensor ON 7SS command TSR command
completion execution
TSR command execution

b) The controlled axis used as a basis for trailing synchronous operations is called the
master axis. An internal axis or an external axis can be specified as the master axis.

Internal axis: An axis controlled by the MC20 Module (X, Y, Z, S, A, B, C, or D).

Extenal axis: An axis that cannot be controlled by the MC20 Module for which only
the travel distance is input from the encoder (P, Q).

c) Anaxis thatimitates the master axis and synchronizes trailing is calted a trailing axis.
Only the internal axes X, Y, Z, and S can be specified as trailing axes.
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d) Thereisohe and only one master axis, and one and only one trailing axis for the trail-
ing synchronous operation.

e) The typical operation process for trailing synchronous operation is as follows:
(1) The trailing axis is moved to a waiting bosition by the motion program.
(2) The master axis is started.

(3) The TRAILING SYNCHRONOUS OPERATION (TSS) command is executed.
The trailing axis enters the trailing synchronous operation wait status.

(4) When the marker sensor that detects a specific position on the master axis is
turned ON, the trailing axis starts the trailing operation.

{5) When the trailing operation is completed and the operation enters synchronized
status, the TSS command is completed and the trailing axis enters trailing syn-
chronous mode. :

(6) While in trailing synchronous mode, an'y motion command for a controlled axis,
including the trailing axis, can be executed. This means that work can proceed
between the master axis and the slave axis during synchronous operations.

{7) TRAILING SYNCHRONOUS OPERATION CANCEL (TSRY) is executed.
Trailing synchronous mode ends and the trailing axis decelerates to a stop. The
trailing synchronous operation function'is then cancelled.

(8) i steps (1) through (8) are executed again, a second trailing synchronous opera-
- tion will be performed.

2) Preparations

a) Using an Internal Axis Set as a Servo Axis as the Master Axis
If an internal axis set as a servo axis (PA50:6 b3 = 0) is used as the master axis, no
special parameters need to be set for trailing synchronous operation. Set the normal
parameters for the servo axis. The automatic acceleration/deceleration parameters
are valid as normal.

b) Using aﬁ Internal Axis Set as a Voltage 6utput Axis as the Master Axis

If an internal axis set as a voltage output axis (PAS06 b3 = 1) is used as the master
axis, set the parameters shown in the following table.

A

Parameter No. Name
PASO6 hd=1 Encoder input used as counter
PAZ201 ; Maximum feed speed
PAS01 Number of encoder pulses
PASG2 Encoder pulse signal selection
PAS03 . One machine rotation/reference unit
PA504 : Gear ratio {(motor revolutions)
PA505 Gear ratio (load revolutions)
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A: Axis numbers (1 o 4)
¢) Using an External Axis as the Master Axis

When an external axis is used as the master axis, be sure to set the axis name and
machine system parameters listed in the following table.

Parameter No. Name

P0001 to POO04 Axis 1 to 4 names
(external axis = P, Q)

PA201 Maximum feed speed
PAS01 Number of encoder pulses
PAS02 Encoder pulse signal selection
PAS03 One machine rotation/reference unit
PA504 Gear ratio (motor revolutions)
PAS05 Gear ratio {load revolutions)

A: Axis numbers (110 4)
d) Trailing Axis

No special parameters need to be set for the trailing axis used fortrailing synchronous
operation. Set the normal parameters for the servo axis. The automatic acceleration/
deceleration in the following table is automatically applied to the trailing axis in trailing
synchronous mode. It is applicable only to the trailing operation component.

ltem Acceleration Time During Trailing Deceleration Time
Synchronous Mode
A/D type Single step linear A/D | No acceleration/decel- | Single step linear ac-
eration celeration/deceleration
Filter selection None None None

Therefore, the set value of the parameter in the following table is applied to the trailing
axis acceleration/deceleration time.

Parameter No.
PA204

Name
Linear A/D constant (1))

Automatic acceleration/deceleration according to the parameter setting is applied for
the move command to the trailing axis in trailing synchronous mode.

3) Specify the TRAILING SYNCHRONOUS OPERATION (TSS) command as follows:

MSO ; (J)

Master axis designation

TSS a--- P---

Marker sensor ON position

- Trailing axis designation and distance from marker sensor ON position to trailing point {incremental value)
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When the command is executed, the specified trailing axis (indicated by “a™) enters the
trailing synchronous operation wait status. When the marker sensor for the master axis
turns ON, the trailing axis starts from the current position, i.e., the waiting position, and
performs trailing operation for the trailing point on the master axis. If the trailing axis wait-
ing position is synchronized with the master axis trailing point, the trailing operation is
completed and the trailing axis enters trailing synchronous mode. The TSS command is
completed, and the operation proceeds to the next block.

Traifing operation Trailing synchronous mode
a :
SmaaRE—- Position
Master axis - —@ -
coordinates \ *
Tralling point Coincidence point
Marker sensor ON ] -
. position Positicn
Traifing axis ' - >
coordinates g o
0 Waiting position (i.e., curreht

position immediately before TSS .
command exacution)

The designations forthe master axis are shown below. Set only one of the following axes.

* MSX, MSY, MSZ, MSS (basic axes): The X, Y, Z, or S axis is specified as the master
axis. ,

» MSA, MSB, MSC, MSD (independent axes): The A, B, C, or D axis is specified as the
master axis.

» MSP, MSQ (external axes): The P or Q axis is specified as the master axis.

One of the following axes can be specified as the trailing axis (“a.): X, Y, Z, and S axes

4) The marker sensor input signal specifications are as follows:

a) The extemal input signal (EXPn) is used as the marker sensor input signal.
The marker sensor input signal of the controlled axis specified as the master axis de-
tects a signal rise from OFF to ON and starts the trailing operation.

I/O Signal Connector:  1/O

Connector: 10259-52A2JL

Pin No. Signal Name Name

5 EXP1 External input signal for axis 1
13 EXP2 External input signal for axis 2
30 EXP3 External input signal for axis 3
38 EXP4 External input signal for axis 4
211025 COM Common input signal’
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b} After executing the TSS command, turn ON the marker signal. Trailing synchronous
operation will not be started if the marker signal is tumed ON before the TSS com-
mand is executed.

5) The TSS command is a preread command that is executed parallel to a move command.
If the previous block is a move command block and it is desired to execute it after the
previous biock is compieted, specify the IN-POSITION CHECK (PFN) command in the
previous block. The TSS command is completed as soon as the trailing axis enters trail-
ing synchronous mode, and execution will proceed to the next block.

6) One and only one master axis, and one and only one trailing axis must be specified forthe
trailing synchronous operation.

7) Whenthe TSS commandis specified, be sure to specify the master axis, trailing axis, and
character P each time. These designations are non-modal.

8) The setting ranges for the specified values are as follows:
a) Distance from Marker Sensor ON Position to the Trailing Point

The position of the trailing point on the master axis is specified as an incremental val-
ue from the position where the marker sensor turns ON. The distance is specified us-
ing the character P value for the trailing axis. This value is always an incremental val-
ue, and is not affected by absoltute or incremental mode.

Setting range: 0 to +99,999,99
Unit: Reference unit

b) Marker Sensor ON Position

The corresponding coordinate positions on the trailing axis in the marker sensor ON
position are specified as character P data. The relationship between the master axis
and trailing axis coordinates is dependent on this value. This value depends on
whether the absolute or incremental mode is used.

Setting range: -99,999,999 to +99,999,99
Unit: Reference unit

9) While in trailing synchronous mode after the TSS command is completed, any motion
command can be specified for a controlled axis, including the trailing axis, enabling work
to be performed while in synchronous operation mode. If movement of the trailing axis is
specified in absolute mode at this time, only the portion to be moved as a result of trailing
synchronous aperation will be applied.

The following group commands cannot be used while in trailing synchronous mode.
a) Motion Commands that Generate Alarms

If the following commands are executed while in trailing synchronous mode, an alarm
will be generated.

—1-155 —



Creating Motion Programs

1.10.3 Trailing Synchronous Operations (TSS, TSR) cont.

10) Overrides .

Ver.
B03

Ver.
BO

Executing the ANALOG VOLTAGE OUTPUT (VCC) command will generate Alarm
024 (axis undefined).

Executing the EXTERNAL POSITIONING (EXM) command will generate Alarm 041
(axis duplicated).

Executing the TRAILING SYNCHRONOUS OPERATION (TSS) command will gen-

erate Afarm 041 {(axis duplicated).
!

b) Other Unusable Motion Commands

Do not execute the following commands whilein trailing synchronous mode. Although
no alarm will be generated, the position of the workpiece cannot be guaranteed be-
cause the trailing axis is moving. Do not use these commands.

-

HOME POSITION RETURN (ZRN) command
SKIP (SKP) command
MOVE ON MACHINE COORDINATES (MVM) command

An override can be set for the trailing axis in trailing synchronous operation in 16 steps
between 0% and 100% or in increments of 0.1% between 0% and 3276.7%. The over-
ride, however, will apply oniy to the movement commands that occur during trailing syn-
chronous operation and will not apply to the trailing synchronous operation speed com-
ponent, The override can also be enabled and'disabled.

a)” Overrides for trailing axis in trailing synchronous operation are enabled and disable in

parameter PO016.

(1) Override: Enabled for MC control colls (1 6 steps)

(2) Override: Enabled for. MC link registel_'si(in increments of 0.1%)
(3) Override: Disabled :

The overrides are disabled in the defautt settings.

b} When an override is enabled, the percentage can be switched as shown below.

1
'

(1) MC Control Coils (16 Steps) ,
0,1,2,4,86,8, 10, 20, 30, 40, 50, 60, 80 80, or 100 (%}

(2) MC Lmk Reglsters (0.1% Increments)
0.0 to 3276.7 (%)

When an override is disabled, the speed wnll be 100% of the set value or reference
value.
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¢) Overrides for trailing axis in trailing synchronous operation are set using the following
MC control coils and MC fink registers.

Coil/Register Use References
MC control coils N is the MC20
16 steps from Rapidtraverse | QNO137 to QNO140 | Module number
0% to 100% speed (N=1or2)
16 steps from Maximum . | QNO141 to QNO144
0% to 200% interpolation feed
speed
Ver. MC link registers Rapid traverse 409909 and 409982 | MC Modules 1
BOg 0.0% to 3276.7% in 0.1% speed and 2 (default
increments Maximum 409910 and 409983 | allocations)
interpolation feed
speed

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

Refer to 3.2 MC Control Coil Functions for details on MC control coils and to 1.5.6 Link
Input Variables (#03010(1) for details on MC link registers.

| Trailing synchroncus operation

B ARSI EEA LI I0 2205,

va 7 ; A~ An override is applied to the move
L ionemmins E I command speed component

No override is applied to the trailing
synchronous spead component.

Trailing axis b

11) Specify the TRAILING SYNCHRONOUS OPERATION CANCEL (TSR) command as fol-
lows: :

TSR; Cancels the trailing synchronous operation

When the command is executed, trailing synchronous mode for the trailing axis ends,
and the trailing axis decelerates to a stop. After the trailing axis stops, the trailing synchro-
nous mode is cancelled, and the block is completed. The trailing axis returns to a normal
controlled axis.

TSR is a preread command that is executed parallel to a move command. To execute
after a move command in the previous block is completed, specify the IN-POSITION
CHECK {PFN) command in the previous block.

Executing the TSR command resets the coordinate system. Therefore, the coordinate
system shift that occurred as a result of previously executed manual operation will be
cancelled.

4EXAMPLEp Programming Example

This example shows when the external P axis (axis 4) is set as the master axis and the X
axis is set as the trailing axis. The Y axis is a normal servo axis.
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ABS ; . Sets absolute mode.
MOV X0 YO ; Moves the jig'to the wait position.
PFN; ‘ Performs an iﬁ-position check.
1 #03=1; - ~ Uses an output variable to forward rotate the master
- axis.

2 TSS X-50. P100. MSP ; Marker sensor ON position is X = 100. Distance from
’ - marker sensor ON position to trailing point is -50 in
; ~trailing synchronous operation.

INC - Sets incremental mode.
MOV X100. Y100. ; T Moves the jig.on the X and Y axes by +100.
SET M10; Executes the work specified in the SET EXTERNAL
OUTPUT command.
5 MOV X-100. Y-100. ; Retums the distance travelled by the jig in step (3).
6 TSR; Ends trailing synchronous mode. The trailing axis will

decelerate to a stop and trailing synchronous operation
will be canceled.

ABS; Sets absolute mode.
MOV X0 YO ; Retums the jig to the waiting position.
VA E
Master axis :
= X axis
= t
' Trailing operation , Trailing synchronous mode |
17 S E E
Trailing axis P
= X axis :
\'Z S
Servo axis :
- =Y axis .
Vv Marker
® @ %~ sensorON
(EXP4) '

(The speed for each of the axes is the reference value.)
]

Note (1) The zero retum operation for the ZEROn signal cannot be executed for another con-
trolled axis while the trailing synchronous operation is being executed with the TSS
command. Conversely, the trailing synchronous operation for the TSS command can-
not be executed for another controlled axis while the zero return operation forthe ZER-
On signal being executed. If both functions are executed simuitaneously, the following
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alarm will be generated.
Alarm: 044 (ZERO signal duplicated) rank B

(2) Do not specify external positioning and trailing synchronous operation for the same
axis at the same time, Correct operation cannot be guaranteed. For details, see Note 4
of 1.10.1 EXTERNAL POSITIONING (EXM).

(3) If a controlled axis designated as the trailing axis is being moved by a previous block

command when the TSS command is executed, the following alarm will be generated.
Alarm: 041 (axis duplicated)

If the previous block is a move command, the TTS command will be executed when

execution of the previous block starts. Therefore, in the next programming exampie,
alarm 041 will be generated.

Programming Examples (Alarm 041 Generated)
N10  INC MOV X-200. ;

N20 #03=1; Uses an output variable to forward rotate the master axis.
N30 TSS X50.P100.MSP;
N4 -

The X axis, which is the trailing axis for the TRAILING SYNCHRONQUS OPERATION

{TSS) command, is being moved by the N10 block command, and so an alarm is gener-
ated.

In the next programming example, however, no alarm will be generated.

Programming Example: No Alarm is Generated, and Current Position X = 200
N10  ABS MOV X200. ;

N20 #03=1; Uses an output variable to forward rotate the master axis.
N30 TSS X50.P100.MSP;
N4O  ----

The N10 move command is completed immediately after the execution start. Therefore,
the X axis, which is the trailing axis for the TRAILING SYNCHRONOUS OPERATION
(TSS) command, is not moving and so operation will be normal.

(4) If a master axis rapid traverse speed (PA202) is set that exceeds the set value for the
trailing axis maximum feed speed (PA201) when the TSS command is executed, the
following alarm will be generated.

Alarm: A11 (speed trailing disabled)

’Eﬂs ZEROn signals

One method of executing a zero return is to use the home position limit switch. The input

signals for this home position limit switch signals are the ZEROn signals {replace n with axis
number 1, 2, 3 or 4).
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OI.EEIP 1) All the character data designations specified in the TSS command can be indirectly spe-
cified by means of variables.

2) If the individual character data for the TSS command is specified without the decimal
point, the position of the decimal point follows the setting in parameter POQ0O5 (decimal
point positicn);

3) I a command such as the POSITIONING (MOV) command is executed while in trailing
synchronous mode, no check (in-position check) is performed to determine whether the
axis has entered the postitioning completion range. Because the trailing axis is always
moving, the operation will proceed to the next biock when pulse distribution forthe trailing
axis is completed. The normal in-position check is performed for the MOV command for
axes other than the trailing axis. The motion commands related to the in-position check
are as follows: )

* POSITIONING (MOV) command :
e PALLET MOVE (PMV) command

« IN-POSITION CHECK (PFN) command
« SECOND IN-POSITION RANGE SETTING (INP) command

4} As a general rule, set 0 (none) for the filter selecfjon (PA217) fora controlled axis used as
the trailing axis. If 0 is not set, a trailing delay will result for the filter operation portion when
a move command (such as MOV) is executed for a trailing axls in trailing synchronous
mode. .

© B} Ifatrailing axis is specified as a finite-length axis'(PAS06 b1 =0), set the allowable trailing
range using the stored stroke limit function (PAISOB to PAS10).

6) Trailing synchronous operation canbe executed:only by specifying itin the MC20 Module
program.-It cannot be directly specified from the CPU Module ladder logic program.
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This chapter describes how to write ladder logic programs in the CPU
Module. Read this section before attempting to write a program,

2.1 Ladder Motion Instructions ..........0.... 2-3

2.1.1  Ladder Motion Instructions ...................... 2-3
2.1.2  Specifying Ladder Motion Instructions ............. 2-5
2.1.3  Ladder MotionProgram ......................... 2-17
2.14  Coils and Relays for Synchronizing ............... 2-23
205 EmorStatus ..., 2-25

2.1.6  Application Conditions for Ladder Motion Instructions 2-28

2.2 Instructions for Moving Axes .............. 2-31

221 MODESETMOD).........ccviiiiiiiiininnnn, 2-31
222 SERVOON(SVN} ... ... . iiiiiiiniiinn, 2-34
223 PROGRAMRUN(MMYVL) ....................... 2-37
224  Independent Axis Operations '

(MVA,MVB,MVC,MVD) ................... P 243
2.25  Independent Axis Voltage Outputs

(MVA,MVB,MVC,MVD) ....................... 2-51
2.26  Independent Axis Ratio Operations

(MVA,MVB,MVC,MVD) ....................... 2-58
227 HOMERETURN(ZRN) ...... ... .. .. .. ... 2-65
228 JOGQUOG) ..ot e 2-71
229  STEP(STP) ..ot eee e, 2-75

2.3 ControlInstructions .....vecveevevnennees 2-82

231 SINGLEBLOCKMODE(SMD) ................. 2-82
232 MACHINELOCKMODE(MLK) ................ 2-85
233 MODULERESET(MRS) ..............cvivvnnn. 2-88
234 MACHINERESET(RST)..........c...covio,.., 2-92
235 EMERGENCY STOP NOTIFICATION (ESP) ....... - 296
236 ALARMRESET{ARS)................coiin... 2-98
237 MONITOR(MON) .......... .ottt 2-101

24 Data Setting Instructions ................. 2-109
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COORDINATE SETTING (POS) ... voo v, 2-109
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POINT TABLE SETTING (PTBL) ................ 2122
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2.1 Ladder Motion Instructions

2.1 Ladder Motion Instructions

ladder logic programs, and expiains their basic uses. Read this section before

This section describes the moticn instructions that can be specified in CPU Module
attempting to write a program.

21.1  Ladder Motion Instructions .......... ... ... i, 2-3
2.1.2 Specifying Ladder Motion Instructions ...........cooeiiiiiiiinann.. 2-5
2.1.3 Ladder Motion Program .. ... ... it intiriierenereninnererenneennn 217
2.1.4 Coils and Relays for Synchronizing .......... ...t 2-23
215 EmorStatus ...ttt it e, 2-25
2.1.6 Application Conditions for Ladder Motion instructions ................. - 228

2.1.1 Ladder Motion Instructions

1) The motion instructions that can be specified in CPU Module ladder logic programs are
called ladder motion instructions. This group of instructions is used to control the MC20
Module from the CPU Module.

2) The 22 ladder motion instructions that are available are shown in the following table.
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Creating Ladder Logic Programs
2.1.1 Ladder Motion Instructions cont.

Table 2.1 CPU Module Ladder Motion Instructions

Instruction " Name Function/Meaning Page
MOD MODE SET Switches the MC20 Module operation mode. 2-31
SVN SERVO ON Tums the servomotor power ON and QFF. 2-34
MVL PROGRAM RUN Specifies the program and block numbers, and | 2-37
runs the program.
- MVA, MVB, | Independent Axis Nomally operates independent axes A to D. 2-43
MVC, MVD | Operations
Independent Axis Cutputs the analog voltage {voltage output) 2-51
Voltage Outputs from independent axes A to D.
{See note.)
Independent Axis Performs ratio operations to make independent | 2-58
Ratio Operation axes A to D slave axes.
(See note.)
ZRN HOME RETURN Returns to home position in an incremental or | 2-65
absolute position detecting system.
JOG JOG Executes jogging. 2-71
STP STEP Executes stepping: 2-75
SMD SINGLE BLOCK Switches to single block operation mode. 2-82
MODE .
MLK MACHINE LOCK In this mode, control axes do not move, butthe | 2-85
) MODE current position display is changed according
" | to the program.
MRS MODULE RESET Initializes the MC20 Module and resets all 2-88
alarm status.
RST MACHINE RESET. Resets part of the alarm status and enables the | 2-92
parameters changed with the PARAMETER
SETTING (PRM,) instruction.
ESP EMERGENCY STOP | Notifies the MC20 Module that the emergency | 2-96
NOTIFICATION stop button has been pressed.
ARS ALARM RESET Resets the MC20 Module alarm. 2-98
MON MONITOR Monitors all intemal data, including alarms, 2-101
parameters, and program numbers.
POS COORDINATE Changes current position data. 2-109
SETTING ’
PRM PARAMETER Sets data for parameters. 2-114
SETTING .
VAR H VARIABLE Sets data for H1 to H8 variables. 2.117
SETTING ;
PTBL POINT TABLE Sets data for point tables, 2-122
SETTING
ZS8T HOME POSITION Sets the home position for absolute position 2-126
SETTING detecting system. -

Note New step-2 functions.
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2.1 Ladder Motion Instructions

2.1.2 Specifying Ladder Motion Instructions

1. Instruction Structure

1) The basic structure of ladder motion instructions is as follows:

Control block setting is required herse,

/
Input 1 ZIZ'_'IobIZ'_/'_I—-0uw1
“MC” indicates that this
T I s is a ladder motion
Input 2 .. .Migdle _r— Output2 / > " ction.
....... MC 1
Input3 —° Bottom ——— OQutput 3

~ Indicates the instruc-
tion (3 or 4 letters).

2) Depending on the instruction, inputs 2 and 3 are not used. Control execution of each
instruction by connecting it to the specified types of input contacts.

3) Bepending on the instruction, output 3 is not used. Each 6utput is turned ON and OFF
depending on inputs and other conditions. Be careful of the timing when using output sig-
nals.

4) Generally, only the first (top) of the three vertical network elements (top, middle, and bot-
tom) need to be set for ladder motion instructions. The meanings of the three elements
are explained below,

Element Setting Requirement Meaning/Contents

Top Setting required Specifies, as the control block for the relevant
instruction, the leading reference number for the
required number of holding registers. The group
of the number of holding registers required to
execute a given instruction is called the “control
block,” and the top element specifies the leading
reference number of the control block, For
details, refer to the explanations for the
individual instructions.

Middle Setting required for monitor | For details, refer to 2.3.7 MONITOR (MON),
: | instructions only,
Bottom —_— Indicates the relevant instruction, expressed in
three or four letters of the alphabet. It is
automatically set when the instruction is

specified.
5) The following is an example of a ladder logic diagram including the MONITOR (MON)
instruction.
MONITOR (MON) Instruction
g e C I
Positive transitional contact Output 1 olls
P ——— 400601 |
100251 e ouon 20081
utput
400606 ——
MC 000362
Qutput 3
MON
000363
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Creating Ladder Logic Programs
2.1.2 Specifying Ladder Motion Instructions cont,

& Caution

& Caution

& Caution

Input{ ———
Input2 ——

input 3 ——

Do not use the registers in control blocks for fadder motion instructions for more than one
purpose (i.e., more than one instruction). The ladder motion instructions may not function
properly if one or more registers in the control block for one ladder motion instruction are also
used in the control block for another ladder motion instruction. Never use even one register in
a control block for more than one ladder motion instruction.

Example: Incorrect Application

Control block registers
: ’ & ~
_.{ P f—_ 400501 F——{ )— 400501 | - _ MC Module number
100201 , 000301 + 400502 ' Used by system
——{( — 100808 |- ' Status
100202 Mc | 000302 L - :
st —— }— ) ; . . _These registers are
000303 . ’ ' used twice.
Nommally open . .
—-I |——— 400502 —— )»— ' 400502 » MC Module number
100203 000304 ' 400503 _ ! Used by system
—( >—. 400504 _ Status
100204 MC 000305
MOD | -
100205

Never write data to the control block for a ladder motion instruction that is being execute_d in
the program. If another part of the ladder logic program writes data to the control block of a
ladder motion instruction being executed in the program, execution of the ladder motion

" instruction will be force-ended. Never write data to the control block for a Jadder motion

instruction that is being executed. (You can read data from the control block from other por-
tions of the ladder logic-program without any problem.)

Do not write data to the registers used by the system even if the instructions for which the
registers are used 'gre not currently being executed. ’

. Control Block
A
Ladder motion instruction r i \
Registers Register contents
Control biock  —— Output1 . A0 I
. 400000+ Numeric values set
Middle —— Qutput 2 430000042 for instruction
) I execution
Bottom —— Quiput 3
up AR |+~ |Jsad by system
430000+N -— Status

If data is written to the register specified “used by sys'tem" from other parts of the ladder logic
program, the above ladder motion instruction will not operate and no alarms will be given.
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2.1 Ladder Motion Instructions
m

2. Example of Inputting Instructions

The basic methods used to input ladder logic programs inciuding ladder motion instructions is
explained next. in the following example, the MODE SET (MOD) instruction is added to a lad-
der logic program.

Figure 3.1 Ladder Logic Programming Example

MODE SET (MOD) Instruction

N.O. contact relay ot 1 Ot Coils
utput
F—=" 400504 P2
1 0020| 3 nput 2 Output 200
100204 ons|  MC 000305
nput
MOD No output 3

100205

The following are used to input the program.
= Software: MEMOSOFT
« Mode: : Offline
¢ Program name: TEST1
» Writing mode: Ladder editing mode
= Input to: Network #1 of high-speed segment
The tollowing procedure is used to input instructions under the above conditions.

1) Start the MEMOSOFT and select the offline mode. Then go to the program selection
menu or program creation menu to select orcreate TESTT.

Referto the MC20 Module Hardware User’s Manuaifor details on operating procedures.

2) Move the cursor to the ladder editing operation and then press the Enter Key so that the
segment status screen will appear.
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2.1.2 Specifving Ladder Motion Instructions cont.

3) Move the cursor to select the high-speed segment and press the Enter Key.
The following ladder edit screen will appear and you are now ready to input the ladder
logic program to network 1 of the high-speed segment.

Main Elements Edit GosSech  Network Ref Tools Quit
F1 F3 F4 FS Fb 1-Td—F3

7. FP=i

T

Sei.ll Bt

[

Reference Data

" Format :Decimal File Data Range 3 1

4) Use the following procedure to add the N.O. cc:Jntact relay for input 1.

a) After pressing the Tab Key, move the cursor to select relays from the element pull-
down menu. =

Main Edit  Go/Srch Network Ref Tools  Quit
Fl———F2 Elements Fs————F6————F7-T0IR-Fe-TT—+9

Seg.H 81 / 1 pRelavs |
- M imer/Counter
Math

Others

Reference Data

- Format :Decimal PFile Data Range : 1
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2.1 Ladder Motion Instructions

b) Press the Enter Key.
The following menu will appear.

Main HVIITIE Edit  GosSrch Metwork Ref Tools  Quit
F F2 Elenents— —Re Lays— F6 F7- T F8—0—F9

sei.u # /1

1 Others

Reference Data 1

‘ Format :Decimal File Pata Range 3 1

c) Select the N.O. contact relay with the cursor and press the Enter Key.
The following screen will appear.

Main Elements Edit GosSrch Metwork Ref Tools Quit
F1 F2 3 T4 F5 F6 £ 7-T-Te -0 —F——
!eE.H #1/1
—_—
Bx Yix ¥2x Qlx Q2x 1x ¥lx ¥2x Fix B2x Mix M2x
Reference Data *
" Format :Decimal Pile Data . Range = 1
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2.1.2 Specifying Ladder Motion Instructions cont.

d) Input 203 or 100203 as the reference number of the N.Q. contact relay and press the
Enter Key. - '
The relay is written and the cursor will move to the next element position on the right.

Main © Elements Edit  Co/Srch Network Ref Tools  Quit
Fl F2 F3 F4 F5 Fb ——F 7T 8 -T—F9
Seg.H 81 /1
— .
184203 '
Reference Data -*
- Pormat :Decimal Pile Data Range : 1

k
t

5) Use the following procedure to add the MODE SET (MOD) instruction.
a} Afterpressing the Tab Key, move the cursor to select other elements from the element
pulidown menu. L

s
Main Edit Go/Srch  Network Ref Toals Quit
- Fs Fé dev 7gtlG

FlL F2 Elements ST—F9
!iesil'l /1 rggla% .

— imer/Counter

wots B ocs

T

h 4

Reference Data - *

Format :Decimal Rile Pata Range = 1
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2.1 Ladder Motion Instructions
D .

b) Press the Enter Key.
A list of the following high-level control instructions will appear.

Elements Edit Go/Srch Network Ref Tools Quit
F3 4 FS F6 F-TTN-Fo -t ——

- Pormat :Decimal File Data Rangs = 1

€) Move the cursor to “MC” and press the Enter Key.
The following list of ladder motion instructions will appear.

Elements Edit Go/Srch Metwork Ref Tools  Quit
3 ¥4 F5 F6 F - -Ti—F

T Y

Reference Data i

Format :Decimal File Dats Range : 1
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2.1.2 Specifyving Ladder Motion Instructions cont.

d)} Move the cursor to “MOD" and press the Enter Key.

The MODE SET (MOD) instruction will appear as shown in the following illustration.

Efo/Srch Network Ee?f

Main Elements Edit Tools Quit
F1 F2 F3 4 - Fe ~gd—F9
Seg . H #1 » 1

184243 ﬂ
HC

MOD

e) Input W504 or 40b504 as the reference number of the top element {control block) of

* Format :Decimal

feference Data

File Pata

Range : 1

the MODE SET (MOD) instruction and press the Enter Key.

The MODE SET (MOD) instruction will be written and the cursor will move to the next

_ element position on the right.

in Elenents Edit GosSrch Network Ref Jools  Quit
F2 F3 Fd F5 Fé F7- 09—
1$eg.u ®ns1
180283 408584
I
|
MOD
Reference Data - i

Format :Decimal

File Data

Range = 1
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2.1 Ladder Motion Instructions
m

6) Use the following procedure to add a coil for output 1.

a) After'pressing the Tab Key, move the cursor select relays in the element pulldown

menu.
Haio Ftenent < i1 H3 Go/Srch Network Ref Tools Quit
Fi. F2 Elenents FS Fb F7-YI-F -5 —
Seg i ¥l /1
— Pl iner/Counter
184203 468564 JR[PHath
1 ] Others
8688B1
MC
10D
Reference Data _i
‘ Format :Decimal Pile Data Range = 1
b} Press the Return Key.
The following screen will appear.
Main EE Lenent s B243 GosSrch Metwork Ref Tools Quit
F1 F2 lement g —Re lays-— Pb——F7- T8 -0fF—F9——
Seg.H 1 7 1
— /
188283 486504 P
- i = N
%8881 — )—
inc | —_(L)y—
HOD
|
Reference Data *
Format :Decimal File Data Range : 1
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2.1.2 Specifying Ladder Motion Instructions cont.

c) Select the coil with the cursor and press the Enter Key.
The following screen will appear. .

Main Elements Edit  Go/Srch Metwork Bef  Tools  Quit
Fl F3 F§ F6 —F7-T-Fe-T—F9

F2 F3 F4 F8-§
Seg.H 81 /1
184292 ?BBSN

40de81

inc

MOD

B 1x ¥2x Qix §2x

—Reference Data *

* Format :Decimal File Data Range = 1

d) Input O304 or 000304 as the reference number of the coil and press the Enter Key.
The coil is written and the cursor will move to the beginning of the next line.

t

Main Elements Edit GosSrch MNetwork Ref Tools  Quit
]"1 a u}‘z 1 F3 F4 F5 F6 F7-ITIK-F8-Ds—F9
Seg. /

—
186203 ?0958?_933331

@881
{HC |-

—Heference Data , - }

- Format :Decimal File Data Range @ 1
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2.1 Ladder Motion Instructions

7) Add the N.O. contact relay for input 2 in the same way the N.O. contact relay for input 1
was added and input 1204 or 100204 for the reference number of the relay.
The following screen will appear.

Main Elements Edit GosSrch  Network BRef Tools Quit
P ¥F2 3 F4 F5 6 F7- Ik £ -08—F9 ——
Seg HEl /1 >
184283 439594-39334

[[§

Hop

Ho Symbol/Descriptor available

Reference Data 1

‘ Format :Decimal Pile Data Range : 1

8) After moving the cursor to the next element position on the right, add output 2 coil in the
same way the output 1 coil was added and input Q305 or 000305 for the reference num-
ber of the coil.

The following screen will appear.

Hain Elements Edit Go/Srch Network Ref Tools Quit
F1 2 F3 F4 FS F6 F7--F8~Th—F
Seg H #1 /1
— Fr—r—¢ >—
189203 438504 B8E304
[ —t —
180294 HOBBBL PEAIBS
igg =

Reference Data i

- Format :Decimal File Data Range : 1

8) Add the N.O. contact relay for input 3 in the same way the N.O. contact relay for input 1
was added and input 1205 or 100205 for the reference number of the relay.
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e e
2.1.2 Specifving Ladder Motion Instructions cont. )
- The following screen will appear and you halvef completed adding all the necessary ele-
ments 10 the ladder logic diagram.

Hain Elements Edit Go/Srch Network Ref Tools Quit
F1 F2 F3 F4 FS ¥ FP-TG-Fe-T3—F9
!eg HEl /1 '
133283 488584 900334

= =
188231 £anea1 338335

188265

o Symbol/Descriptor available

Reference Data *

‘* Format :Decimal "File Data Range : 1 —

10) The MODE SET (MOD) instruction does not have output 3; output 3 need not be added.

OEEIP In the above example, the elements were added one by one horizontally for easy refer-
ence. If there is a draft of your motion program, you may write the motion program verti-
cally, in which case you may be able to write the program more quickly than you write the
same program horizontally, because the same; elements may be input repeatedly.

11} Refer to the following manual for details: _
MEMOCON GL120, GL130 MEMOSOFT for DOS User’s Manual

12) Use the foliowing procedure to save the motion program and quit MEMOSOFT.

a) Press the F9 Key.
The segment status screen will appear.

b) Press the F9 Key again.
The initial screen of MEMOSOFT will appear at which time make sure that TEST1
appears as a program name.

¢} Press the F9 Key again.
The quit prompt will appear.
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2.1 Ladder Motion Instructions

d) Press the Y key and Return Key.
The following screen will appear.

Hnrle Conhs Ladder Motion Comment Ref Data Tools

F3 F4 FG e F g ———F 71 F8 =M i—F9=—ry
LADDER LOGIC
Tab  moves between the Nenu Bar and the Editing Screen.

TEST_1 Changes have been made to.
m-'!!]i!_
Coentinue, without Saving Changes
Progran Name: Cancel Comnand
PLC Address:
ALT H prevides help on the menun item selected by the cursor.

T

PLC Type: GL128

e) Make sure that “Save Changed Files,” is highlighted and then press the Enter Key.
MEMOSOFT will save the motion program and quit.

2.1.3 Ladder Motion Program

1) A set of instructions in a ladder logic program used to execute a motion program and

make other designations for the MC20 Module from the CPU Module is called a ladder
motion program.

2) Thefollowingis an example of a ladder motion program that operates under the following
conditions.

a) Axis 1:X; Axis 2: Y; Axis 3: Z; Axis 4: S
b) Position detecting system: Incremental or absolute

3) Example of Motion Programming in Ladder Logic Program

a) MACHINE RESET (RST) Instruction
This instruction is used to reset the alarm and execution pointer of MC20 Module 1.

Positive
transitional Control Block and the
contact Contents of lts Registers
P - 400501 ——{ )}— 400501 1 MC20 Module number
A-axis opera- 000301
100207 o0 ctart 400502 Used by system
400503 Status
100202 Output variable]  MC 000302
clear RST
000303
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2.1.3 Ladder Motion Program cont.

b) MODE SET (MOD) Instruction
This instruction is used to specify the operatlon mode of MC20 Module 1.

N.O. contact

relay
=]

100203 -

100204

Manuai mode

Automatic
mode

Oniine edit

100205 mode

100206

— o1 0 —

400504

MC
MOD

000304

(O

000305

c) SERVO ON (SVN) Instruction
This instruction is used to turn the servomotors of axes 1 to 4 ON.

erve ON

IT—,- 400507 —

MC
SVN

000306

000307

d) JOG (JOG) Instructuon1
This instruction is used to enable the j joggmg operation of axis 1.

Reverse 000309
100208 rotation “MC
: JOG

000310

e) JOG (JOG) Instruction 2
This instruction is used to enable the j joggmg operation of axis 2.

[-Jo—— 400515
100209 V09 _ 000311
i Reverse ’ 000312
100210 rotation MC
JOG
000313

~2-18 —

400504 -
400505
400506 +

H

. 400507

400508 °
400509

400510 -

400511

15

400512 |

400513

400514

400515

400516

400517

400518

MC20 Module number
Used by system
Status

MC20 Module number
Controlled axis designation
Used by system

Status

MC20 Medule number
Controlled axis designation
Used by system

Status

MC20 Module number
Controlled axis designation
Used by system

Status



fy JOG (JOG) Instruction 3
This instruction is used to enable the jogging operation of axis 3.

e

100211 “°9

Reverse

1a0212 rotation

400519

MC
JOG

000314

——( -

000315

000316

g) JOG (JOG) Instruction 4
This instruction is used to enable the jogging operation of axis 4.

TTa—

100213 9

Reverse
100214 rotation

400523

MC
JOG

B

000317

000318

000319

h) STEP {STP} Instruction 1
This instruction is used to enable the stepping operation of axis 1.

Step

P ]—
Step start

100215

Reverse

100216 rotation

Cancel

400527

" MC

- §TP

000320

000321

000322

100217

iy STEP (STP) Instruction 2
This instruction is used to enable the stepping operation of axis 2.

Step

P

10021 Step start

Reverse

100219 eovion

Cancet

400534

MC
STP

000323

000324

000325

100220
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400519
400520
400521
400522

400523
400524
400525
400526

400527
400528
400529
400530
400531
400532
400533

400534
400535
400536
400537
400538
400539
400540

2.1 Ladder Motion Instructions

MC20 Module number
Controlled axis designation
Used by system

Status

MC20 Module number
Controlled axis designation
Used by system

Status

MC20 Module number
STEP travel distance L
Controlled axis designation
STEP travel distance H
Timeout error check time
Used by systam

Status

MC20 Module number
STEP travel distance L
Controlled axis designation
STEP trave! distance H
Timeout error check time
Used by system

Status
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2.1.3 Ladder Motion Program cont.

j) STEP (STP) Instruction 3
This instruction is used to enable the stepplng operation of axis 3.

Step
Ph———— 400541 F—
1002271 Step start 000326
Reverse 000327
100222 | o MC _
F— s —
Cancel 000328

100223

"

100224

100225

100226

P |

k) STEP (STP) Instruction 4
This instruction is used to enable the stepplng operation of axis 4,

Step
top start

Reverse
rotation

Cancel

400548

MC
STP

000328

()

000330

L

000331

400541 |
400542
400543

400544
400545
400546

400547 .

400548

400549
400550
400551 |
400552
400553 -
400554

) HOME RETURN (ZRN) Instruction1
- This instruction is used to make axis 1 returnto the home position in an incremental or

absolute position detecting system.

[
100227
100228

100229

P
100230

100231

100232

Home retumn
starts

Reverse
rotation

Cancel

400555

-MC
ZRN

()

000332

000333

000334

i
1

400555
400556
400557
400558
400559

i

r

m) HOME RETURN (ZRN) Instruction 2 .
This instruction is used to make axis 2 return to the home position in an incremental or

absolute position detecting system.

Home return |-

staris

Reverse

fotation

Cancel

400560

MC

ZRN

=

000335

000336

000337
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400560
400561
400562
400563
400564

=] -

MC20 Module number
STEP travel distance L
Controlled axis designation
STEP travel distance H
Timeout error check time
Used by system

Status

MC20 Module number
STEP travel distance L
Controlled axis designation
STEP travel distance H
Timeout error check time
Used by system

Status

MC20 Module number
Controlled axis designation
Timeout error check time
Used by system

Status

MC20 Module number
Controlled axis designation
Timeout error check time
Used by system

Status



2.1 Ledder Motiont Instructions

n) HOME RETURN (ZRN} Instruction 3
This instruction is used to make axis 3 return to the home position in an incremental or
absolute position detecting system.

P I_iHom ot 400565 ———( — 400565 1 MC20 Module number
100233 o © 000338 400566 4 Contralied axis designation
R _"—( )— 400567 0 Timeout error chack time
100234 cverse MC 000339 400568 Used by system
rotation
N — 400569 Status
100235 Cencel 000340

0) HOME RETURN (ZRN} Instruction 4
This instruction is used to make axis 4 return to the home position of the incremental
or absolute position detecting system.

P |—_ a00570 ——( — 400570 1 MC20 Medule number
100236 o Femm 000341 400571 8 Controlled axis designation
R ' —‘—-( )— 400572 0 Timeout error check time
100237 [ Svers® MC 000342 400573 Used by system
o zan — >— 00574 Status
100235 000343

p) PROGRAM RUN (MVL) instruction
This instruction is used to specify a program and block number and run the program.

Program
P I—O_— 400575 — — 400575 1 MC20 Module number
100239 e ton 000344 400576 1 Program number
400577 1 Block number
100240 Pavse MC 000345 400578 0 Timeout error chack time
e —— — 400579 Used by system
100241 Cance 000346 400580 Status

Note (1) Ladder motion instructions should be programmed in high-speed segments if the ca-
pacity of the program is not too large and if there is leeway in the scan.

(2) The following ladder motion instructions must be programmed in high-speed seg-
ments regardless of the scan time. Each of these instructions requires a high-speed
response time. If they are programmed in normal segments, they may not operate

properly.
* PROGRAM RUN {MVL)
» JOG (JOG)

 Independent Axis Operations (MVA to MVD)
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m
2.1.3 Ladder Motion Program cent. :

* STEP (STP})
* HOME RETURN (ZRN)
« EMERGENCY STOP NOTIFICATION (ESP)

{3) Any other instruction may be programmed in a normal segment to reduce scan time.

4) The following is an example of a ladder logic program segment that sets the values
shown for the above example program into the control blocks. This program is written in
the normal segment. This program need not be written in the high-speed segment.

Figure 3.2 Example Programing to Set Values in Control Block

— / —( :
001500 001501
—{ P | #00001 [ #o0001 (- #00001 |- #00015 1 #0000t [~ #00001 || #0000 | #0000z H #00001 -
001501 sDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT
400501 | | 400504 | | 400507 | | 400508 | | 400511 | | 400512 | | 400515 | | 400516 | | 400519
—| P #00004 [ #00001 [ #00008 [ #00001 [ #0000t (< #01000 | #0000t H #ooooz H #01000 —
001501| SDAT SDAT | | sDaT SDAT SDAT SDAT SDAT SDAT SDAT
400520 | | 400523 | | 400524 | | 400527 | | 400528 | | 400529 | | 400534 | | 400535 | | 400536
— P 00001 #0004 (< #0100 [ #00001 [ #00008 [ #0100 [ #0001 | #0000t | #0001 -
001501{ SDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT
400541 | | 400542 | | 400543 | | 400548 | | 400549 | | 400ss0 | | 4ovsss | | ac0sse | | 4o00se0
Next Screen
P | #00002 [ #0000t [ #0004 - 00001 | #00008 [~ #0001 || #0000t | #00001 —
001501{ SDAT SDAT SDAT SDAT SDAT SDAT . | | SDAT SDAT
400561 | | 400565 | | 400566 { | 400570 | | 400571 | | 400575 | | 400576 | | 400577

SDAT Operation

When input 1 is ON, SDAT will store the source (r €., the value on the first line) at the
destination {i.e., the holding registers specmed by the reference on the last line) and
output 1 will turn ON.
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L .

2.1.4 Coils and Relays for Synchronizing

1} The coils and relays listed below can be used for synchronizing and confirming opera-
tions between CPU Module ladder logic program and MC20 Module motion program.

Coil/Relay

Role

MC control coil

A specific signal with a fixed allocation for controlling the
MC20 Module from the ladder logic program.

MC control relay

A specific signal with a fixed allocation for transmitting the
specific status of the MC20 Module to the CPU Module.

M code relay (M code output)

A signal read by the CPU Module to receive the M code
output specified by the SET EXTERNAL CUTPUT (SET) and
PASS NOTCH SIGNAL OUTPUT (PNT) commands in the
motion program.

MC coil (input variable)

A coil that can be used for general pumoses in the ladder
logic program. The ON or OFF status of this coil can be read
as 1 or O for the corresponding input variable in the motion
program.

MC relay (output variable)

A relay that can be used for general purposes in the tadder
logic program. The corresponding MC relay can be turned
ON or OFF by specifying 1 or 0 for the output variable in the
maotion program.,

2) MC control coils and relays are specific signals for the MC20 Module. For details regard-
ing these signals, refer to Chapter 4 Using MC Control Coils and Relays.
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2.1.4 Coils and Relays for Synchronizing cont.
3} The following table shows the reference numbers corresponding to the various types of
coils and relays for synchronizing and confirmation. The program example is for MC20

Module 1.

Table 2.2 Coils and Reléys for Synchronizing and Checking

CPU Module ladder iogic MC20 Module motion
program program
[tem 1} MC control coil. -
References MC Module 1 Q10001 to Q10160 -
MC Moduie 2 Q20001 to Q20160 -

Program Example -

Q10096: MF36 MFIN coil

Item 2) MC control relay -
References MC Module 1 P10001 to P10256 -
MC Module 2 P20001 to P20256 -

Program Example -

— —

P10020: M code read request

Item ) 3) Mcoderelay : 3) Mcode output
References’ MC Module 1 | M10001 to M10096 MO1 to M96
MC Module 2 * | M20001 to M20096 MO1 to M96
Program Example — N101 SET M96 ;[(<J)
M10096: M98 M code relay or
N102 PNT M96 ;[<J)
ltem . 4) MC coil 4) Input variable
References MC Module 1 Y10001 to Y10256, #11 to #1256
MC Module 2 | Y20001 to Y20256 #11 to #1256
Program Example —{ — ONo1 N100 IF #Il==
—( )>— oFfF-o0 e
10256 ‘ N120 #50=#1256 ;[J)
ltem 5) MC relay’ 5) Output variable
References MC Module 1 X10001 to X10256 #01 to #0256
MC Module 2 X20001 to X20256. #0O1 to #0256
P =1
rogram Example __1 |_ ON 1 N130 #01=1;
X10001
—| }— oFFeo N140 #0256=0 ;
X10256 :

4) MC contro! coils and relays receive signals from M code outputs and relays. For details,

refer to 1.4.3 SET EXTERNAL OUTPUT (SET).
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.m

2.1.5 Error Status

1) The lowest level of the control block registers (i.e., the top element in a ladder motion
instruction) is called “status,” and it indicates the error status after the instruction has
been executed.

Input1 ———  Controlblock —— Qutput 1
Input2 —— Middle ——— Output 2: Error
Input 3 Bottom — Output 3
Control Block
A
r M
Registers
] Content of registers
430000 |
A00000+1 These specify numbers
43000%+2 for instruction execution.
reee *— Used by system
(Last register) AOKAAN | e— Status

2) Ifan etror occurs when a instruction is executed, the relevant bitin the 16-bit status regis-
ter will turn ON (i.e., be changed to “17).

Status register
bi5 bi14 b13 b12 b11 b10 b% b8 b7 b6 b5 b4 b3 b2 b1 bO
| [ T T [ I T I+ VT 7 7T T
The bit related to
the error turns ON.
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2.1.5 Error Status cont,

3) The relationships between bit positions and errors are the same for all instructions.

These are shown in the following table.

Bit position Error Name Error Contents
b0=1 Axis designation error | ® The designated axis number is out of range.
® An undefined axis name was designated.
b1=1 Data error ¢ Data was specified outside of the allowable range.
b2=t1 No unit ® The designated MC20 Module is not mounted.
=1 Busy error ® An attempt was made to execute a instruction that
: cannot be executed simultaneously with the
) instruction currently being executed.
b4=1 Instruction prohibited | ® The CPU Module determined that the ladder motion
instruction cannot be specified for the MC20
Module. -
b5=1 Timeout error ® A instruction has been specified for execution by
the MC20 Module, but a response is not possible
- within the time limit. :
b6=1 MC not ready & The MC20 Module is not ready. (MC control relay:
MCRD is OFF.)
b7=1 MC busy error # The MC20 Module is unable to receive the ladder
motion instruction.
=1 MC error ® The MC20 Module executed an operation that the
’ ’ CPU Module was not expecting.
b9=1 MC interface error ® An error occurred during communications between
the CPU Module and the MC20 Module.
b10tob15 | Notused.

4) When a given ladder motion instruction is executed, its status up to that point is complete-
ly reset. If errors subsequently occur with respect to the instruction execution, and one or
more bits turn ON in the status register, the instruction execution is forcibly stopped. In
that situation, an ON pulse signal is output on output 2 (error) to indicate that an error has

occurred.

input 1 ———

Input2 —

Input 3

. Control block

Middle

Bottom

—— Qutput 1
—— Output 2: Error |
— Output 3 ON pulse signal (one scan)

For the MODE SET {MOD) instruction, howeve;, a pulse signal is not used and the ON
status will remain until the cause of the error is cleared.

5) After an error has occurred, the status can be read in the following way. Use the Program-
ming Device to specify the holding register reference number for the status of any instruc-
tion for which an error occurs, and check the contents of the various bits by displaying the

bits.
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m

Note The register one before the last register in the control block is for system use for the MC20
Module. This register must not be used by the user program.

Control Block
X000

2:000xx+1
00042 Sets values for execution

L1l

4xoxn—1_[=— |Jsed by the system
Last register 4K |e+— Siatys
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2.1.6 Application Conditions for Ladder Motion Instructions i

2.1.6 Application Conditions for Ladder Motion Instructions

Operation Modes and Applicable Instructions :

The MC20 Module's operation mode ¢an be changed by executing the MODE SET (MOD)
instruction. There are four operation modes. The following table shows which instructions
can be executed in each mode. :

Table 2.3 Operation Modes and Applicable Instructions

Instruction : Operation Mode
Symbol Name Manual | Automatic | Online Edit Edit
1MOD MODE SET @) O O Q
SVN SERVO ON O O O O
MVL PROGRAM RUN X O X X
! MVA, MVB, MVC, | Independent Axis @] O o O
: MVD | Operations
: Independent Axis Voltage O @) @] O
i ‘ Outputs -
(See note.)
Independent Axis Ratio O O @) C
Operations
{See note.)
Program ZRN | HOME RETURN Q X X X
fun axes JOG | JOG Q X O X
- STP | STEP Q X O X
independent | ZRN | HOME RETURN O O Q O
axes JOG |JOG QO O O O
STP | STEP O O Q O
SMD SINGLE BLOCK MODE c . C O O
MLK MACHINE LOCK MODE O @) O O
MRS MODULE RESET C O O O
RST . MACHINE RESET O @) O O
ESP EMERGENCY STOP O O O O
NOTIFICATION
ARS ALARM RESET O O O O
MON MONITOR O O O Q
POS COORDINATE SETTING O O O O
PRM PARAMETER SETTING O O O O
VAR H VARIABLE SETTING Q O O O
PTBL POINT TABLE SETTING O O O O
| 28T HOME POSITION O O @] O
SETTING

Note New step-2 functions.

O: Instructions that can be executed in the specified mode.
X : Instructions that cannot be executed in the specified mode.
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Instructions Executable Simultaneously in the Same Scan

There are some ladder motion instructions that can be executed simultaneously, and some
that cannot. The instructions that ¢an be executed simultaneously for the same MC20 Mod-
ule are shown in the following table.

Table 2.4 Instructions Executed Simultaneously in a Scan

Instruction in Progress Instruction Executed Simultaneously
Symbol Name M|IS[M| IN- VOLTAGE | RATIO |Z |J (S|S(M|M|R|EiA|MIP(P|(VIP|Z
OV V| DEPEN- | OUTPUT |OPERA- |R(O|T|M|L|R|S|(S|R|O|O|R|AIT|S
D[(N|L| DENT TON |N|G|P|D(K|S|(T|PiS|N[(S(M(R{B|T
AXIS L
OPERA-
. TION
MOD MODE SET X|0O|X O O O X|X{X|O|OIO|O|O|O|0{C|O| 0|0
SVN SERVO ON Ola X X X X X|X|X[O|OjO|O|O|C|OIX]|C|O|O|X
MVL PROGRAM OO X A A A X[X[X]|O|OiC|O|O1C|O|A XX ]| X]|X
RUN
MVA, Independent O| 0|0 A A A A{A|A|QIO|C|O|OIOIO|A X ]|O[X X
MVB, Axis Operations
MVC, [independent |O|O|O| a A a [ajalatojolojofolo|olax|O]x[x
MVD | Axis Voltage
Qutputs
(See note.)
Independent Ol0jC| a A A AJATA|O|O[OIO|C|O|O[A | X|O1X | X
Axis Ratio
Operations
{See note.)
ZRN HOME O|O|X A A A AlAA[OIO[OIO[O|OI0IA X ]O|O]X
RETURN
JOG JOG O|O|X A A A AJAIA|OIO|O|O|O|O|01AXIO|OIX
STP STEP OO X A A A AlA1A|0|0|O|O|0|0O|OjA [ X|O|OX
SMD | SINGLE |00 O O O OIO|O|X |O]O|C|O|0|C[O]| 0|00
BLOCK MODE
MLK MACHINE Q100 O O O OjO|O|OIX | O C|O|O| OOl Ol O[O X
LOCK MODE
MRS MODULE XXX X X X KIX|X[X[OX|X{IX|X[XIXiXIX[X]|X
RESET
RST MACHINE OlX{X X X X XX X|X|O|X|[X1OO|OjOIXiO|0O|X
RESET
ESP EMERGENCY (O|X (X X X X X X|X[O|C|O|O{X|O|C ClOJO|X
STOP
NOTIFICATION
ARS ALARM RESET (O] O| X X X X X|XIX]|O|O|O|O]O|X|[O|C|O|O| O X
MON MONITOR OO0 O O O OO O{O[ OOl 0| OOl X [O]1O[0|0{ O
POS COORDINATE [O|O|0O @) O @] O|OIC|O|OIC|O|O|OJOIX XX | X X
SETTING
PRM PARAMETER O|0O|X X X X X[XiX[OICIO|O|O|OIOIX XX |X%
SETTING .
VAR H VARIABLE O[O0 O O O O|OIO|O|CIOIO|O| OO X | XXX |O
SETTING
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2.1.6 Application Conditions for Ladder Motion Instructions cont.

Symbol Name M{S|M IN- VOLTAGE | RATIO {Z (J |S|S|M|M|(R|E|A|MIP|P|V|P|Z
0|V |V | DEPEN- | OUTPUT | OPERA- |R|O!T |[M|L|R|S|S|R|O|O!/R|A|T|S
N L | DENT TON (NIG/P|ID|K|S|{T|P|SIN|S/M|R|B|T
AXIS L
OPERA- :
TION :
PTBL | POINT TABLE S1R0) O O O O|O[O[O|0O|0]C| OO XIX{X[|X{O
SETTING .
ZsT HOME X X X X X X X X X[X|O|O|a
POSITION :
SETTING

Note New step-2 functions

O Instructions that can be executed s:multaneously

X

1 Instructions that can be executed simultaneously if a dm‘erent axis is specified.

Instructions that cannot be executed simultaneously in a scan.

Note There are some combinations that would be meaningless even though it would be technically
possible to execute them simultaneously. One example would be to execute SMD while a
JOG operation is being carried out. Another would be to execute ARS when there isnoalarm
during MVL execution. .

Other Limiting Conditions

1) Some ladder motion instructions cannot be executed with respect to the same controlled
axis inthe same MC20 Module while the controlled axis is travelhng lfthis is attempted, a
busy error or an MC busy error will occur.

2} Ladder motion instructions subject to limiting conditions can be written into the ladder log-

ic program, but a busy error will occur when the instructions are executed.
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2.2 Instructions for Moving Axes

This section explains how to program ladder motion instructions to move controlled axis.
These are basic instructions, so be sure to familiarize yourself with them before

proceeding further.
221 MODESET(MOD) ..ot i it e et eeseiaanesannneren 2-31
222 SERVOON(SVN) ... i et it e i et 2-34
223 PROGRAMBUN (MVL) ... et 237
2.2.4 Independent Axis Operations (MVA, MVB, MVC, MVD) ............... 2-43
2.2.5 Independent Axis Voltage Qutputs (MVA, MVB, MVC,MVD) ........... 2-51
2.2.6 Independent Axis Ratio Operations (MVA, MVB, MVC, MVD) .......... 2-58
227 HOMERETURN (ZRN) ... ittt it iiia i iaenaanas 2-65
228 JOG(JOG) ..t itiinit ettt it e e e e 271
229 STEP(BTP) iitivttit ittt ittt e e et 2-75

2.21 MODE SET (MOD)

Function

MOD switches the operation mode of the MC20 Moduie.

Structure

1} The structure of the MOD instruction is shown below.

Manual mode: Input1 ——  Control block  |—— Output 1: Mode executing
Automatic mode: Input 2 —--—— Qutput 2: Error
Onili dit mode: ! 3 MC
e editmode:  Input MOD  ~—— Indicates MODE SET instruction.
MOD structure

2) The settings shown below are required for the control block at the top element. The lead-
ing reference number is specified for the top element. Referto Table 2.5 MOD Structural
Elements for details on the ranges of reference numbers that can be specified.

Control Block
Holding registers Contents of registers
Leading reference —. AU MC20 Module number: 1 or 2
number

40000+1 Used by system.
Aooox+2 Status {Refer to 2.1.5 Error Siatus.)
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2.2.1 MODE SEY (MOD) coni.

Operation

1) The following table shows the basic operation of the inputs and outputs.

VO Number | Operation Name Description input Contacts
Input 1 Manual mode When this input is ON, manual N.O. contact

mode is in effect. JOG and - }_

] : STEP operations are enabled. _|
input 2 Automatic mode When this input is ON, N.O. contact
. automatic mode is in effect. _| I___

MVL operations are enabled.
input 3 Online edit mode When this input is ON, online N.O. contact

edit mode is in effect. _| J'—

Output 1 Mode executing This output tums ON when the MC20 Module is in
manual, automatic, or online edit mode,

Output 2 Error This output tums ON when an error occurs. For details,
| see 2.1.5 Error Status.

1

Note (a) If inputs 1 through 3 are all OFF, the MC20 Module will be in edit mode.

(b) Use the contacts specified under “Input Contacts” to turn inputs 1 through 3
ON and OFF.

2) The folloWing operations can be executed in oﬁline edit mode:
+ The Prograrnming Device can be used for programming while teaching positions.

» The Teach Pendant can be used for executing teach mode operations.

(4) Inedit mode, the following files can be transferred from the Programming Device to the
MC20 Module: ' '

» Motion program
¢ Parameters

(5) When any or all of inputs 1 through 3 are tumed ON together, the CPU Module trans-
mits the mode signals that are ON to the MC20 Module. The MC20 Module goes into
the mode for the mode signal that the MC20 Module recognizes first, and output 1 turns

ON and output 2 turns OFF. | 1

<4EXAMPLED In this example, MC20 Module 1 is placed in automatic mode.
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Ladder Diagram
400001 _
100003 Manual 000101 Mode executing
mode
100002 Automatic MG 000102  Error
MOD
100003 Online edit
mode
400001 1 MC20 Module no. designation
400002 Used by system.
400003 Status (Refer to 2.1.5 Error Status.}
Operation

The MC20 Module number is specified in holding register 400001. When the N.O. inputis
subsequently tumed ON, MC20 Module 1 is switched to automatic mode and the “mode
executing” output is tumed ON.

Note Only one MOD instruction can be executed with respectto a single MC20 Module.
Do not execute more than one instruction at the same time.

P SUMMARY  The following information summarizes the instruction.

Manual mode: Input 1 Control block  —— Output 1: Mode executing
Automatic mode: input 2 ——— Output 2: Error
- . X MC
Online edit mode: Input3 MOD
MOD structure

Table 2.5 MOD Structural Elements

Element Meaning Possible Settings
Top . Holding 400001 to 409997
MC20 Modul 1 A

©20 Module number: t or 2 registers {WO00001 to W09557)
tJsed by system. Do not write.
| A00000+2 Status

Middle | None ==

Bottom | Indicates the MOD instruction. -
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2.2.2 SERVO ON (SVN)
Table 2.6 MOD Operation
Input1 | Input2 | Input3 Status/Remarks OQutput 1 | Output 2
ON OFF OFF | @ Sets manual mode. ON OFF
® MC controf relay: MANL (manual mode
status) is turned ON,
OFF |. ON OFF | @ Sets automatic mode. ON OFF
* MC control relay: MEML (automatic mode
status) is turned ON. .
OFF OFF O'N‘ ® Sets online edit mode. ON OFF
.| ® MC control relay: OEDL {(online edit mode
- _ | -status)istumed ON. o .
OFF OFF OFF | e No modeis set. : OFF OFF
_ & MC20 Module goes into edit mode.
"ON -’ ON ‘I OFF |e When any or all of inputs 1 through 3 are OFF
L e tumed ON together, the CPU Module
QFF "ON |- - ON.- -| transmits the mode signals that are ON to the
‘ o MC20 Module.
"ON- | OFF JON 1
D "7 .1 ® When the above occurs, the MC20 Module
ON [ ON".| oON .| goesintothe mode for the mode signal that
o S : the MC20 Module recognizes first.

Note To verify the mode of the MC20 Module, check the MC control relays PNOOS to PNO11.

2.2.2 SERVO ON (SVN)

Function

SVN turns the servomotor power ON and OFF to the specified controlled axes.

Structure

1) The structure of the SVN instruction is shown below.

Servo ON: Input 1

Controt block

MC

SVN structure
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——— OQutput 2: Error
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2.2 Instructions for Moving Axes
e

2) The settings shown below are required for the control block in the top element. The lead-
ing reference number is specified for the top element. Refer to Table 2.7 SVN Structural
Elements for details on the ranges of reference numbers that can be specified.

Control Block

Holding registers Contents of registers

Leadingreference — |  4xoox MC20 Module number: 1 or 2

number 4000¢x+1 Controlled axis designation: 1, 2, 4, 8, or sum
A00000+2 Used by system.

4x00+3 | Status (Refer to 2.1.5 Eror Status.)

3) Todesignate the controlled axes, specify in holding register 4x000¢+1 the numbers corre-
sponding to the controlled axes for which the servomotor power is to be turned ON. The
numbers are shown in the following table. To designate multiple axes with a single
instruction, specify the sum of the desired axes. For example, if the desired axes are 1, 2,
and 3, the corresponding numbers would be 1, 2, and 4. Therefore the sum would be7
(ie,1+2+4=7).

Axis Number Corresponding Number
Axis 1 1
Axis 2 2
Axis 3 4
Axis 4 8

Operation

1) The following table shows the basic operation of the inputs and outputs.

VO Number { Operation Name Description Input Contacts

Input 1 Servo ON When this input is ON, power is tumed | N.O. contact
ON for the servomotor for the _l |_
designated controlled axis.

Qutput 1 Servo ON This output turns ON when MC control relay SYNx {servo ON)
is tumed ON.

Output 2 Error 1 When an error occurs, the ON pulse signal is output and the
l SCaN ! instruction is terminated. The pulse width is one scan. For
details, see 2.1.6 Error Siatus.

ON pulse signal

Note Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.

2) It input 1 is turned ON and one second elapses before MC control relay SVNx (axis x

servo ON) is turned ON, the ON pulse signal will be given for output 2 and a timeout error
will occur.

<4EXAMPLEp Inthis example, servomotor power is turned ON for controlled axes 1, 2, and 3 for MC20 Mod-
ule 2,
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2.2.2 SERVOQ ON (SVN) cont.
Ladder Diagram R
400001
100001 Servo ON 000101 Servo ON
MC 000102 Error
SVN
400001 2 MC20 Module no. designation
400002 7 Controlled axis designation (=1 + 2+ 4)
-0 400003 Used by system.
400004 - Status (Refer to 2.1.5 Error Status.)
Operation

The MC20 Module “2” is specified in holding reglster 400001. The axis designation“7" (=
1+ 2 + 4) is set in holding register 400002.

When input 100001 is tumed ON, power is supplied to the servomotor for each of axes 1,
2, and 3, and the servo ON output is turned ON.

Note A maximum of four SVN instructions can be executed with respect to a single
MC20 Module. Do not execute two or more instructions at the same time.

» SUMMARY The following information summarizes the instruction.

Servo ON: Input1 ——  Controlblock ——— Output 1: Servo ON
—— Qutput 2: Error
MC .
B SVN ' =71 Indicates SERVO ON instruction.

SVN structure

Table 2.7 SVN Structural Elements

Element Meaning ‘ Possible Settings
Top "Holding 400001 to 409996
MC20 Module number: 1012 | o isters | (W00001 to W09996)

Controlled axis designation:
1, 2, 4, 8, or sum (for multiple
axis designation) ;

AXXX0+2 Used by system, ‘Do not write.

0 A

AXXRKK+S Status
Middle None - .- - . —
Bottom | Indicates the SVN instruction. -
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m

® The MC control relay {SVNx: Axis x Servo ON) for the specified axis
number will go OFF.

Table 2.8 SVN Operation
Input 1 : Status/Remarks Qutput 1 { Output 2
ON ® The servomotor power for the specified controlled axis number will ON OFF
go ON when input 1 is ON.
& The MC control relay (SVNx: Axis x Servo ON) for the specified axis
number will go ON.
OFF

OFF | ® The servomotor power for the specified controlled axis number will OFF
: go OFF when input 1 is OFF.

2.2.3 PROGRAM RUN (MVL)

Function

MVL executes the specified motion program (designated by program number), beginning
with the specified block number.

Structure

1) The structure of the MVL instruction is shown below.

Program start:
Pause {fsed hold):

Program interrupt:

tnput1 ——  Confrolblock ——— QOutput 1: Program running
Input 2 -—— Qutput 2: Error
MC :
Input3 ——— +——— Output 3: Program completion
MVL~_|
Indicates PROGRAM RUN instruction.
MVL structure

2) The settings shown below are required for the control block in the top element. The lead-
ing reference number is specified for the top element, Refer to Table 2.9 MVL Structural
Elements for details on the ranges of reference numbers that can be specified.

Holding registars ——

Leading reference —
number

Control Block

430000¢

400000+1

4000 +2

$0000%+3

00k +4

$0XXX+5

Contents of registers

MC20 Module number; 1 or 2

Program number {O nec.): 1 to 99

Block number (B no.): 1 to 999

Timeout error check time: 0 to 20 s (see Note)
Used by system.

Status (Reter to 2.7.5 Error Status.)

Note The timeout error check time default
value is 0, and it is treated as 1 second.
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2.2.3 PROGRAM RUN (MVL) cont.

3) The program number (O no.) setting specifies the MC20 Module motion program that is
toberun. ' )

1

4) The block number (B no.) setting specifies the b;eginning block within the designated pro-
gram from which the program is to be run. -

- . Operation

1) The following table shows the basic operation of the inbuts and outputs.

VO Number | Operation Name Description Input Contacts

Input 1 Program start The program is reset when the Positive transitional
leading edge of the OFF—ON signal contact
for this input is detected. Then, the . {OFF to ON)
program is executed beginning from _| P |_
the designated block number.

Input 2 Pause (feed hold) When this input tums ON, program N.O. contact

’ execution is paused. Even while the __! }_
program is paused, the status of
output 1 remains unchanged (i.e.,
remains ON). When this input turns
OFF, the pause is cleared and
. program execution is resumed.

Input 3 Program interrupt When this input tums ON, program N.O. contact
execution is interrupted and _| ‘_
stopped. At that point the program is
reset, but the O no. and the B no.
are not changed. When program
execution is stopped by means of
this input, output 1 is tumed OFF
and outputs 2 and 3 both remain

oo OFF. Z .

Output 1 Program.running Output 1 remains ON from the point at which input 1 tums ON
until program execution is completed (i.e., until MC control
relay ENDL is tumed ON). It is tumed OFF, however, when a

- program interrupt is executed.

! Output 2 Error When an error occurs, the ON pulse signal is output and the

l—=t1 scan instruction is terminated. Output 3, however, is not turned ON.
The pulse width is one scan. For details, see 2.1.5 Error
Status. :

- ON pulse signal i
Output 3 Program completion | The ON pulse signal is output when the program has been

—{1 scan executed normally and completed {i.e., when MC control relay

ENDL is tumed ON). The pulse width is one scan.
ON pulse signal

Note (a) Use the contacts specified under “Input Contacts” to turn inputs 1 through 3

ON and OFF.

1 -

(b) The pulse width for ON pulse signal 'outputs is one scan time.

2) The program can be executed when input 1 tuhs ON as long as both of the following
" - conditions are satisfied: '

» The MC20 Module is in automatic mode (i.e.,z MC control relay MEML is ON).
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Ver.
BO

« Controlled axis movement has stopped (i.e., MC control relay MDEN is ON) or “single
block stopped” is in effect.

3) To restart during 'single-block stop status, tumn input 1 (program start) from OFF to ON.
Single-block stop status cannot be cleared simply by tuming OFF input 2 (pause).

4) When making the “timeout error check time” sefting, allow enough time for the moving
servo system to be stopped by the “program interrupt,” and for the program to be initial-
ized. The timeout error check time can be set in holding register 4:000x+3 of the control
block. When “program interrupt” is specified by tuming input 3 ON, a timeout error will
occur if the program initialization has not been completed by the time the timeout error
check time elapses. '

5) To restart after program execution has been stopped by means of “program interrupt,”
turn input 1 (program start) from OFF to ON. Program interrupt status cannot be cleared
simply by tuming OFF input 3 (program interrupt).

6) An override can be set for the rapid traverse speed and maximum interpolation feed
speed in 16 steps between 0% and 100% or in increments of 0.1% between 0% and
3276.7%. The override can also be enabled and disabled. :

a) Overrides forthe rapid traverse speed and maximum interpolation feed speed are en-
abled and disable in parameter PO016.

{1} Override: Enabled for MC contrel coils (16 steps)
{2) Override: Enabled for MC link registers (in increments of 0.1%)
{3) Override: Disabled
The overrides are disabled in the default settings.
b) When an override is enabled, the percentage can be switched as shown below.

(1) MC Control Coils (16 Steps)
0,1, 2, 4, 6, 8, 10, 20, 30, 40, 50, €0, BO, 90, or 100 (%)

(2) MC Link Registers (0.1% Increments)
0.0 10 3276.7 (%)

When an override is disabled, the speed will be 100% of the set value or reference
value.

Single-block Stop Status

This term indicates a state in which SINGLE BLOCK MODE (SMD) has been executed
and the program has been stopped after the contents of one block have been completely
executed while in the single block operation mode.
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¢) Overrides for the rapid traverse speed and maximum interpolation feed speed are set
using the following MC control coils and MC link registers.

CinRegister- Use References
MC control coils ' N is the MC20
16 steps from Rapid traverse - | QNO137 to QNo140 | Module number
0% to 100% speed : (N=1o0r2)
-16 steps from Maximutm QNO141 to QNO144
.| 0% to 200% interpolation feed
_ o " | speed ! .
Ver. MC link registers - Rapid traverse ° | 409909 and 409682 | MC Modules 1
BO 0.0% to 3276.7% in 0.1% - speed ’ ) and 2 (default
increments Maximum 209910 and 409983 | allocations)
interpolation feed
speed

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

1
T

Refer to 3.2 MC Control Coil Functions for details on MC control coils and to 1.5.6 Link
Input Variables (#3000, for details on MC link registers.

7) All basic axes will be checked by the MC20 Module when programmed operation is
started and during programmed operation to see if the Servo is ON for them. f there is
one or more axes with the Serve OFF, an alarm will be generated (A09: Servo Power
OFF) and programmed operation will stop. This check s enabled or disabled in P0017 b2
Servo OFF Disable. The MC20 Module is set by default to check Servo ON status.

<4EXAMPLEp In this example, the MCZO Module 1 program is executed beginning from block number 10 of
program number Q05.

Ladder Diagram
Program
P 400001 | - _
100001 straorgram 9001 01 Program running
100002 Pause MC 000102 Ermor
P MV 0061%13_ P lets
rogram rogram completion
100003 1ot
400001 1 "] MC20 Modute no. designation
400002 05 Program number (O no.} designation
400003 10 Block number (B no.) designation
400004 3 Timeout error check time {seconds) designation
400005 Used by system.
400006 Status (Refer o 2.1.5 Error Status.)
Operation

The settings for holding registers 400001 to 400004 are made as shown above.
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Whenthe transitional input 100001 tums from OFF to ON, the program in MC20 Module 1
is executed beginning from block number 10 of program number Q05. When program
execution begins, output 1 is tumed ON; when program execution has been completed,
output 1 is tumed OFF.

Note Only one MVL instruction can be executed with respect to a single MC20 Module.
) Do not execute more than one instruction at the same time.

» SUMMARY The following inforrnation summarizes the instruction.

Program start: Input 1 Controlblock  ——— Output 1: Pragram running
Pause (feed hold):  Input2 ——— —— Qutput 2: Error
. MC .
Programinterrupt:  Input3 MVL Output 3: Program completion
MVL structure

Table 2.9 MVL Structural Elements

Element Meaning Possible Settings
Top . Holding 400001 to 409994
i | .
MC20 Module number: 1 or 2 registers (W00001 to W09984)
Program number (O no.): -
11099
Block number (B no.): -
1t0 999
400%+3 Timeout error check time: -
Oto20s
(*0”is treated as 1 s.)
450000+4 Used by system. Do not write.
. 40000+5 Status
Middle | None -
Bottom | Indicates the MVL instruction. -—-
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Table 2.10 MVL Operation

Input1 | Input2 i Input3 Status/Remarks - Qutput 1 | Qutput 2 | Output 3
- OFF | OFF OFF | # At the leading edge of input 1, ON OFF OFF
.J. program reset is completed (see
ON Note} and then program execution
is started.

. e MC control relay STL (program 4 l

e T running) is turned ON. ’ :

"~ | ® The output 3 ON pulse signal is OFF " | ONpulse.
ouiput when the program has
been executed normally and

_ completed. i
MC control relay ENDL (program
compiletion) is tumed ON.

ONor |- 'ON- OFF |® Wheninput2isturned CNwhile | ON- "OFF OFF

OFF | ..~ the program is running, program -

IR execution is paused.

® MC control relay STL (program
running) remains ON and SPL
RS (feed holding) tums ON.
ON or OFF _OFF | & When input 2 is turned OFF while | . ON. OFF OFF
OFF the program is paused, the pause
is cleared and program execution
is restarted.

® MC control relay STL (prog:ram
running) remains ON and SPL
" (feed holding) is tumed OFF.

ONor | OFF [-. ON - |e When input 3 is tumed ON while OFF OFF OFF
OFF ... .| the program is running, program
g reset is completed (see Note) and
then program execution is
interrupted and forcibly stopped.

't ® When the program is interrupted,
output 1 (program running) is
tumed OFF. MC control relay STL
{program running) is tumed OFF
and ENDL (program compietion)
stays OFF.

® Program execution can be !
restarted after the interruption by
turning input 1 from OFF to ON.

Note “Program resetis completed” means that the MC relay PRSL (program reset completion) ON
puise signal is output.
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2.2.4 Independent Axis Operations (MVA, MVB, MVC, MVD)

Function

MVA, MVB, MVC, and MVD specify the movements of the four independent axes (A, B, C,
and D). The settings are made using independent axis parameters P0001 to P0004. The op-
erations of controlled axes set independently cannot be specified from the MC20 Module mo-
tion program.

Structure

1) The structure of the A-AXIS OPERATION (MVA) instruction is shown below.

A-axis operation start: Input1 —— Control block  ———— Qutput 1: A-axis operating

Pausa (feed hold): Input 2

—— Output 2: Error

MC
MVA

Operation interrupt; Input3 —— Output 3: Operation completion

™™ Indicates A-AXIS OPERATION instruction.
MVA structure

2) The structures of B-AXIS OPERATION (MVB), C-AXIS OPERATION (MVC), and D-
AXIS OPERATION (MVD) are the same as that for A-AXIS OPERATION (MVA) shown
above. Only the instruction names are different. The following explanations are given in
terms of A-AXIS OPERATION (MVA), but they apply equally to all of the axis operation
instructions.

3) The settings shown below are required for the control block in the top element. Use the
holding registers for making these settings. The leading reference numberis specified for
the top element. Refer to Table 2, 11 MVA Structural Elements for details onthe ranges of
reference numbers that can be specified.

Control Block
Data registers Contents of registers
Leading reference — 43000 MG20 Module number: 1 or 2
number 4xcooce1 | Instruction type: 0 to 3
| 4xo0x+2 | Target position - L 010199,999,999
axoox+3 | Target position - H or 1 to 500

4000+4 Feed speed - L
400000+5 Feed speed - H
43N +6 Timeout error check time: 0 10 20 s (see Note)
430000(+7 Used by system.

$00000+8 Status (Refer to 2.1.5 Error Status.)

]- 10 240,000

Note The default timeout error check time is 0, and it is treated as 1 s.

4) Instruction types 0 to 3 designate the instruction form for the target position.
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Instruction Type Instruction Form Setting Range
0 Target position direct des:gnatlon absolute 0 to £99,999,999
value
1 Target position direct designation incremental
value
2 Point number designation, absolute value 1to 500
3 - | Point number designation, incremental value

Note The “point number” refers to the point number of the point table.

5) When “target position direct designation” is selected, two registers are used to directly
specify the target position in signed 32-bit binary.

Target position-H _ Target position - L .
[ _4xo00e3 | 4ooooe2 | =signed 32-bit binary

¥

32-BIT DATA CONVERSION (DCST) instruction is convenient when carrying out direct
de3|gnat|on of blnary numbers.

Target position in g Ax00+2
eight digits decimal ™ S enanN > T ioond

{DCST)

6) When “poini number designation” is selected, directly specify the point number (1 to 500)
in decimal for target position L. Enter “0” for target position H. A-axis operation will be
executed with the specified point number data as the target value.

Target position - H  Target position - L.
| 4x000¢+3 I 40000t+2 ]

' .
Specily the point number (1 to 500).
Specity “0.”

7) The unit for inputting the value designated as the target position is determined by the
MC20 Module’s common parameter PO005 (decimal position).

MC20 Module Reference Unit
Parameter Setting Linear Axis Rotary Axis
PODO5 =1 0.1 mm . ]0.1°
POO0O5 =2 0.01 mm 0.01°
PQ005 =3 0.001 mm . 10.001°
Signed 32-bit binary

The usage of “binary” here is defined as follows:
Positive value: Normal 32-bit binary.
Negative value: Expressed as two’s complement. -
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8) The unit for inputting the value designated as the target position is determined by the
MC20 Module's common parameter PO00S {decimal position).

4EXAMPLEp Linear Axis:

In this example, the target position designation is actually specified in binary but appears
in decimal.

Target Position Designation A-axis Travel Distance
(Instruction type = 1) (P000OS = 3)
-350000 -350.000 mm

9) The feed speed H/L is directly designated in signed 32-bit binary, using two registers.

Feedspeed-H Feedspeed-L
| 4woocx+5 | 4wooxed | =signed 32-bit binary

32-BIT DATA CONVERSION (DCST) instruction is convenient when carrying out direct
designation of binary numbers.

o 4x0000(+4
Feedspeadinsix o~ g pTpaTA >
digits decimal CONVERSION 4000045

(DCST)

10) The value designated as the feed speed can be expressed in units of either mm/min or
deg/min, within a range of F1 to F240000. This has no relation to the MC20 Module’s
common parameter PQ005 (decirnal position}.

4EXAMPLED Linear Axis: In this example, the feed speed designation is actually specified in binary but
appears in decimal.

Feed speed designation: 2500
A-axis feed speed: 2,500 mm/min

11) An override ¢an be set for the feed speed in 16 steps between 0% and 100% or in incre-
ments of 0.1% between 0% and 3276.7%. The overrides ¢an also be enabled and dis-
abled.

a) Overrides for the feed speed are enabled and disable in parameter PO016.
{1} Qverride: Enabled for MC contro! coils (16 steps)

E (2) Override: Enabled for MC link registers (in increments of 0.1%)
BO

(8) Cvernde: Disabled
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Ver.
BO

Ver.
BO

The overrides are disabled in the default settings.
b) When an override is enabled, the percentage can be switched as shown below.

(1} MC Control Coils (16 Steps) .
0,1, 2, 4,6, 8,10, 20, 30, 40, 50, 60, 80, 90, or 100 (%}

(2) MC Link Registers (0.1% lncrements)
0.0 to 3276.7 {%)

When an override is disabled, the speed will be 100% of the set value or reference
value.

¢) Overrides for the feed speed are set using the followmg MC control ¢oils and MC link
registers. .

' Coil/Register Use References
MC control coils Independentaxes | Axis 1 | QNO145 to QNO148 N is the MC20
16 steps from 0% or manual [ Axis 2 | aNO149 to QNO152 Module number (N
to 100% - =1or2)
Axis 3 | QNO153 to QNO156
Axis 4 | QNO157 to QNO160
MC link registers independent axes | Axis 1 | 409911 and 409984 MC Modules 1 and
0.0% to 3276.7% in | or manual Axis 2 | 409912 and 409985 2 (defautt
0.1% increments allocations
0 Axis 3 | 409913 and 409986 )
Axis 4 | 409914 and 408987

Set the MC Ilnk register to 10 times the ovemde percentage when setting an override in
0.1% increments.

-
!

Referto 3.2 MC Control Coil Functions fer details on MC control coils and to 1.5.6 Link

Input Variables (#1{J3) for detaiis on MC link registers.

Operation

1) The following table shows the basic operation of the inputs and outputs.
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VO Number Operation Name Description Input Contacts

Input 1 A-axis operation start | A-axis operation is started when Positive transitional
the leading edge of the OFF—SON contact
signal for this input is detected, _‘ P I_

and positioning to the target
position is executed at the

specified feed speed.

Input 2 Pause (feed hold) When this input turns ON, A-axis N.O. contact
operation is paused. Even while . _1 l_
operation is paused, the status of

output 1 remains unchanged (i.e.,
remains ON). When this input
tums OFF, the pause is cleared
and A-axis operation is resumed.

Input 3 Operation interrupt When this input tums ON, A-axis N.O. contact
operation is interrupted and _l }_
stopped. At this time, the

remaining travelling data is
cancelled. When A-axis operation
is stopped by means of this input,
output 1 is tumed OFF and outputs
2 and 3 both remain OFF.

Output 1 A-axis operating - | Output 1 remains ON from the point at which input 1 tums
ON until A-axis operation is completed {i.e., until MC control
relay ENDL is tumed ON). It is tumed OFF, however, when
an operation interrupt is executed.

Output 2 Error When an error occurs, the ON pulse signal is output and the
=1 scan instruction is terminated. Output 3, however, is not tumed
ON. The pulse width is one scan. For details, see 2.1.5 Error
Status. .
ON pulse signa! .

Qutput 3 Operation completion | The ON pulse signal is output when the program has been
f—1 scan executed normally and completed (i.e., when MC control
relay ENDL is tumed ON). The pulse width is one scan.

ON pulse signal

Note (a) Use the contacts specified under “Input Contacts” to turn inputs 1 through 3
ON and OFF.

(b) The pulse width for ON puise signal outputs is one scan time.

2) A-axis operation can be executed when input 1 tums ON as long as both of the following
conditions are satisfied:

« Input 2, input 3, output 1, output 2, and output 3 are all OFF.
» A-axis is not travelling (i.e., MC control relay MOVA is OFF).

3} When setting the timeout error check time, allow enough time for the moving servo sys-
tem to be stopped by the operation interrupt, and for the remaining data to be cancelled.
The timeout error check time ¢an be set in holding register 4xxx+6 of the control block.
When “operation interrupt” is specified by input 3 tuming ON, a timeout error will occur if
the remaining data has not been cancelled by the time the timeout error check time
elapses.
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4) To restart after A-axis operation has been stopbed by means of the operation interrupt,
turninput 1 (A-axis operation start) from OFF to ON. Restarting cannot be done simply by
turning input 3 (operation interrupt) OFF.

5) The instruction type, target position, and feed épeed values designated by A-AXIS OP-
ERATION will not be affected by executing the operation interrupt.

\[ino > Use MC control relays MOVA to MOVD (A-axis to D-axis travelling) to check whether axes A
through D are travelling. MC control relays MOV1 to MOV4 cannot be used because there is no way
of knowing which axes correspond to which independent axes.

4EXAMPLEp Inthis example, A-axis operation is executed for MC20 Module 1 with a target position of point
number 500 {(absolute value) and a feed speed of 1,200 mmy/min.

Ladder Diagram

P I——A_m,s | 400001 _000'1 . _

100001 sration start ! 143 A-axis operating

100002 Pause MC 000102 Emor

100003 gfeenrzgttm ' 000103 Operation completion
400001 1 :MC20 Module no. designation
400002 2 ;Instruction type designation
400003 500 .Target position - L
400004 | 0 - ;Target position - H
400005 | Binary | iFeedspeed-L
460006 1200 ,Feed speed - H

_ 400007 3 ’T‘umeout error check time (seconds) designation

400008 ‘Used by system.

400009 Status (Refer to 2.1.5 Error Stalus.)

Operation

The settings for holding registers 400001 to 400007 are made as shown above.

When the transitional input 100001 turns from OFF to ON, A-axis positioning for MC20
Module 1 is executed at the specified feed speed, and to the target coordinate position
specified by the contents of point number 500 m the point table. When A-axis operation
begins, output 1is turned ON; when the operatio? has been completed, cutput 1 is turned
OFF. S LT

Note Any orall of the four independent axes (A, B, C, and D) can be operated simuita-

neously using the AXIS OPERATION instructions. If an attempt is made to
execute it at the same time for the same axis, however, a busy error will occur.
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m

» SUMMARY The following information summarizes the instruction.

A-axis operation start: [nput 1 Control block | —— Output 1: A-axis operating

Pause (feed hold): Input 2 Output 2: Error
Operation interrupt: Input3 —— :\; ——— Qutput 3: Cperation compietion
MVA structure

Table 2.11 MVA Structural Elements

Element Meaning Possible Settings

Top . Holding 400001 to 409991
MC20 Module number: 1 or 2 registors (W00001 to W09991)
instruction type: 0 to 3 -

0: Target position, absolute value

1: Target position, incremental value
2: Point number, absolute value

3: Point number, incremental value

Target position - L -

430000043 Target position - H

Target position: 0 to 99,999,999
Point number: 1 to 500

Feet spond-1

40000645 Feed speed - H
Feed speed: 1 to 240,000
{mm/min or deg/mm)
Timeout error check time: | ™
Gto20s
(‘0" is treated as 1 s.}
Used by system. Do not write.
I $0000:+8 Status

Middle None -
Bottom | Indicates the MVA instruction. -
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2.2.4 Independent Axis Operations (MVA, MVB, MVC, MVD) cont.

Table 2.12 MVA Operation
input1 | Input2 | Input3 Status/Remarks | Output 1 |{ Output 2 | Qutput 3
OFF OFF OFF | » At the leading edge of input 1, ON OFF OFF
1 A-axis operation starts and :
ON . positioning to the target position is
executed at the specified feed
speed.

- i i
® MC control relay STAL (A-axis
operating} is tumed ON, o
® The output 3 ON pulse signal is OFF : ON pulse
output when the A-axis operation !
has been completed.
* MC control relay ENDA (operation
completion) is tumed ON. -
ON or -‘ON OFF | & If input 2 is tumed ON while " ON OFF OFF
OFF - A-axis is being operated, the o '
. operation will be paused.

e MC control relay STAL (A-axis
operating) remains ON and SPAL

- - | {A-axis pause) tums ON. | o

ON or OFF - | OFF |e Wheninput2istumed OFF while | -ON OFF OFF

OFF A-axis operation is paused, the . Co

pause is cleared and A-axis

operation is restarted.

# MC control relay STAL (A-a'xis
operating) remains ON and SPAL
(A-axis pause)} is tumed OFF.

ONor | OFF | ON |e Wheninput3istumed ONwhile | OFF | OFF OFF

OFF S A-axis is being operated,
: operation is interrupted and
forcibly stopped.

® When A-axis operation is
interrupted, MC control relay
STAL (A-axis operating) is tumed
OFF and ENDA (A-axis operation
completion) stays OFF. .

e A-axis operation can be restarted
after the interruption by tuming
input 1 from OFF to ON.
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2.2.5 Independent Axis Voltage Outputs (MVA, MVB, MVC, MVD)

Function
step)

The independent axis operation instructions (MVA, MVB, MVC, MVD) specify the target posi-
tion and feed speed for moving a normal servo axis. For details, refer to the previous section.
This section explains the independent axis operation instructions when an independent axis
{A, B, C, or D) is set as a voltage output axis. For an overview and the preparations, refer to
1.9.2 VOLTAGE OUTPUT (VCC).

Structure

1) The structure of the A-AXIS OPERATION (MVA) instruction is shown below.

A-axis operation start: Input1 ———  Controtblock ——— Output 1: A-axis operating
{Not used): Input2 —i —— Output 2: Error
L MC .
Operation interrupt: Input 3 MVA ———— QOutput 3: {Not used)
-
™ indicates A-AXIS OPERATION instruction.,
MVA structure

2) The structures of B-AXIS OPERATION (MVB), C-AXIS OPERATION (MVC), and D-
AXIS OPERATION (MVD) are the same as that for A-AXIS OPERATION (MVA) shown
above. Only the instruction names are different. The following explanations are given in
terms of A-AXIS OPERATION {MVA), but they apply equally to all of the axis operation
instructions. '

3) The settings shown below are required for the control block in the top element. Use the
holding registers to make these settings. The leading reference number is specified for
the top element. See Table 2.11 MVA Structural Elements for details on the ranges of
reference numbers that can be specified.

Control Block
Holding registers Qontants of registers
J b (with servo axis) (With voltage output axis)
LiadiNQ — 4300000 MC20 Module number: 1 or 2 Same as at left
;emenrg:rca 4xo00d+1 Instruction type: 0 to 3 instruction type: 4
| _40000+2 | Target position - L 010199,999,099  Voitage reference value - L ]_ -10,000 to
4x000+3 | Target position - H or 1to 500 Voltage referance value - H +10,000
4 +4 . . i
JOO0CK: Feed speed - L. ]_ 110 240,000 Acceleration/deceleration txmg L ]_ 010 99,999
40000+5 Feed speed - H Acceleration/daceleration time - H
40000+6 Timeout error check time: 0 1o 20 s (see Note) Same as at left
400000+7 Used by system. Same as at left
40000+8 Status (Refer to 2.1.5 Error Stalus.) Same as at left

Note The default timeout error check time is 0, and it is treated as 1 s.
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" 4) The instruction form for holding registers Aoaox+2 to 4xoox+5 is specified using
instruction types 0 to 8. '

Instruction Types Instruction Form : Setting Range

0 - Target position direct designation, absolute 0 to +99,999,999

- value
1 -| Target position direct designation, incremental

value
- ' 2 Point number designation, absolute value - 1 to 500
3 Pount number desagnatlon mcremental value
5to8 : Rat:o operation designation 1 to 9998
- ' {denominator)

Note Specify “4” as the instruction type for asvoltage output axis.
5) Specify “4” as the instruction type, and specify' A-axis as a voltage output axis.

6) If the voltage reference — H/L is to be specified, two registers are used to setthe voltage
reference in signed 32-bit binary. .

Voltage reference  Voltage reference
value - H value - L

[ axox+3 | 4xoox+2 | = Signed 32-bit binary

The 32-BiT DATA CONVERSION (DCST) mstructlon is convenient when dlrectly desig-
nating binary numbers. :

40000(+N L
8-digit decimal data L3> SET WORD DATA (SDAT) o>
instruction 4300000+ N+ 1

32-BIT DATA CONVERSION 32-bit binary data
(DCST) instruction .

SET BIT (SBIT) instruction

For details, see item 6) in 1.5.6 Link Input Variables (#2000).

7} The setting range and unit for the voltage referehce value are shown below. They are not
affected by parameter PO0OS (decimal point position) of the MC20 Module.

Setting range: -10000 to +10000 \
Uniit: 1= 0.001 [V] {fixed)

a®
m Signed 32-bit binary

The usage of “binary” here is defined as follows:
Positive value: Normal 32-bit binary.
Negative value: Two's complement.

—2-52—
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<EXAMPLEp Linear Axis: Inthis example, the voltage reference value designation is specified in binary
but appears in decimal,

Voltage reference designation Target voltage reference value
(instruction type= 4)
-4500 = -4.500

8) Specify the voltage reference as an absolute value. The default voltage reference is 0 V.

9) The voltage reference is valid only while operating with the MVA instruction. If the opera-
tion is interrupted by the MVA instruction, the voltage reference automatically becomes 0.

~ 10) lfthe acceleration/deceleration time — H/L is to be specified, two registers are used to set
the linear acceleration/deceleration time in signed 32-bit binary.

Acceleration/ Accelsration/
deceleration time - H deceleration time - L.
400005 | 4ocooed | = Signed 32-bit binary

The 32-BIT DATA CONVERSION (DCST) instruction is convenient when directly desig-
nating binary numbers.

SET WORD DATA (SDAT) 400X +N L

8-digit decimal data 2> instruction >
4)0000(+N+1
32-BIT DATA CONVERSION .
{DCST) instruction 32-bit binary data

SET BIT (SBIT) instruction

For details, refer to item 6) in 1.5.6 Link Input Variables.

11) The setting range and unit for the acceleration/deceleration time are shown below. They
are not affected by parameter PO005 (decimal point position) of the MC20 Module.

Sefting range: 0 to 99999
Unit: 1=0.001 [V] (fixed)

4EXAMPLEp Linear Axis: In this example, the acceleration/deceleration time designation is specified
in binary but appears in decimal.

Acceleration/deceleration time designation A-axis linear acceleration/deceleration time
2500 = 2.500s

12) An explanation of acceleration/deceleration time is provided below.

+ The acceleration/deceleration time is the time taken for linear acceleration/decelera-

tion from a voltage reference value of 0 until the target voltage reference value is
reached.
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» The acceleration/deceleration time in the MVLA instruction is not modal.
If the operation is interrupted by the MVA instruction, it is resetto 0 s.

Operation

1) The following table shows the basic operation of the.inputs and outputs.

/O Number Operation Name Description Input Contacts

tnput 1 A-axis operation start | A-axis operation is started when Positive transitional
the leading edge (OFF—ON) of contacts
this input is detected. The P
specified voltage reference value _I }——

- is output at the specified

acceleration/deceleration time.

Input 2 - Not used. , -—

Input 3 Cperation interupt | When this input tums ON, A-axis N.O. contacts

. operation is interrupted and _| |_

stopped. At this time, the voltage
reference value is reset to O V.
When A-axis operation is stopped
by this input, output 1 is tumed
OFF and output 2. (error) remains
OFF.

Qutput 1 A-axis operating Output 1 remains ON from the point at which input 1 tums

- ON until A-axis operation is compieted (i.e., until MC control

relay ENDL is turned ON). It is tumed OFF, however, if
operation is interrupted.

Qutput 2 Error When an error occurs, an ON pulse signal is output and the

1 scan instruction is ended. The pulse width is one scan. For
details, see 2.1.5 Error Stalus.
ON pulse signal _ :
Output 3 - Not used.

Note (a) Usethe contacts specified under “Input Contacts” to turn ON and OFF inputs 1

through 3.

(b) The pulse width for ON pulse signal outputs is one scan time.

2) A-axis operation can be executed when input 1 turns ON as long as both of the following
conditions are satisfied:

» Input 3, output 1, and output 2 are all OFF.

» The A-axis is not moving (i.e., MC control reléy MOVA is OFF).

3) When setting the timeout error check time, allow enough time for the moving servo sys-
tem to be stopped by the operation interrupt, and for the remaining data to be cancelled.
The timeout error check time can be set in holding register 4x00x+6 of the control block.
Wheninput 3is turned ON to interrupt operation, a timeout error will occur if the remaining
data has not been cancelled by the time the timeout error check time elapses.

4) To restan after A-axis operation has been interrl.rbted, turninput 1 {A-axis operation start)
from OFF to ON. Restarting cannot be done simply by tumning input 3 (operationinterrupt)

OFF.
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m

5) An override can be set for the voltage reference in 16 steps between 0% and 100% orin
increments of 0.1% between 0% and 3276.7%. The overrides can also be enabled and
disabled.

a) Overrides for the voltage references are enabled and disable in parameter P0016.
(1) Override: Enabled for MC control coils {16 steps)

E (2) Override: Enabled for MC link registers (in increments of 0.1%)
BO

{3) Override: Disabled
The overrides are disabled in the default settings.

b) When an override is enabled, the percentage can be switched as shown below.

(1) MC Control Coils (16 Steps)
0,1,2,4,86, 8,10, 20, 30, 40, 50, 60, 80, 90, or 100 (%)

Ver. (2) MC Link Registers (0.1% Increments)
Bog 0.0 to 3276.7 (%)

When an override is disabled, the speed will be 100% of the set value or reference
value.

¢) Overrides for voltage references are set using the following MC control coils and MC

link registers.
Coil/Register Use References
MC control coils Independent axes | Axis 1 | QNO145 to QNO148 N is the MC20
16 steps from 0% | or manual Axis 2 | QNO149 to QNO152 Module number (N
to 100% - =1o0r2)
Axis 3 | QNO153 to QN0156
Axis 4 | QNO157 to QNO160
Ver. MC link registers Independent axes | Axis 1 | 409911 and 409984 MC Modules 1 and
BO 0.0% to 3276.7% in | or manual Axis 2 | 409912 and 409985 2 (deiault
0.1% increments allocations
> Axis 3 | 409913 and 409986 )
Axis 4 | 409914 and 409987

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

Refer to 3.2 MC Control Coil Functions for details on MC control coils and to 1.5.6 Link
Input Variables (#11{10) for details on MC link registers.

OIIIE-ID Use MC control relays MOVA to MOVD (A-axis to D-axis travelling) to check whether axes A
through D are moving. MC control relays MOV1 to MOV4 cannot be used because there is no way of
knowing which axes correspond to which independent axes.
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2.2.5IndependentAxisVoltageOutputstMVAMVB MVCMVD)cont.

i

- 4EXAMPLEp  Inthis example, a voltage reference value of 0 V to 6 V is output to the A-axis in a linear accel-
eration/deceleration time of 1.5 s for MC20 Module number 1.

Ladder Diagram

P
100001
100003
Operation

A-axis -
operation
start

Operation
interrupt

400001
400002
400003
400004
400005
400006
400007
400008
400009

400001

MC
MVA

'000101 A-axis operating

000102 _Error .

1

"MG20 Module no. designation

Instruction i'ype designation

:Voltage reference value - L

\Voltage reference value - H
Acceleration/deceleration time - L
Acceleration/deceleration time - H

Timeout error check time (seconds) designation
Used by system. o
Status (Refer to 2.7.5 Error Status.)

_The settings for holding registers 400001 to 400007 are made as shown above.
When transitional contact input 100001 tumns from OFF to ON, a voltage reference value
of 0 Vto +6 Vis output in a linear acceleration/deceleration time of 1.5 seconds from the
A-axis of MC20 Module 1. When A-axis operation begins, output 1 is turned ON. Output 1
will turn OFF if operatlon is interrupted.

Note Any or all of the four independent axes (A, B, C, and D} can be operated simulta-
neously using the AXIS OPERATION (MVA, MVB, MVC, MVD) instructions. If an
attempt is made to execute an more than one instruction at the same time for the

same axis, however, a busy error will occur.

$ SUMMARY  The following information summarizes the instruction.

A-axis opsration start:

Operation interrupt;

Input 1

Input3

MC
MVA

Control block

= Qutput 1: A-axis operating

-——— Qutput 2: Error

MVA structure
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Table 2.13 MVA Structural Elements

2.2 Instructions for Moving Axes

Element

Meaning

Possible Settings

Top

MC20 Module number: 1 or 2

Holding
registers

400001 to 409931
(WO0O0C01 to W09991)

Instruction type: 0 to 3

0: Target position designation, absolute value

1: Target position designation, incremental value
2: Point number designation, absolute value

3: Point number designation, incremental value
4: Voltage reference value designation {absolute
value)

5 1o 8: Specify the ratio operation

Voltage reference value - L
Voltage reference vaiue - H

Sefting range:  -10,000 to +10,000
Unit: 1=0.001V

Aoceleraﬁonldecaleration time - L
Acceleration/deceleration time - H

Setting range: 0 to +99,999
Unit: 1= 0.001 {s]

m Timeout error check time: 010 20 s

(“0” is treated as 1 5.)

Used by system.
l A0000+8 Status

Do not write.

Middle

None

Bottom

Indicates the MVA instruction.
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2.2.6 Independent Axis Ratio Operations (| MVA, MVB, MVC,MVD)

Table 2.14 MVA Operation

Input1 | Input2 | Input3 Status/Remarks - Output 1 | Output 2 | Output 3
" OFF | Not OFF | @ A-axis operation starts at the ON" 1 OFF | Notused
4 used leading edge of input 1. The
ON specified voltage reference value
) is output at the specified

* acceleration/deceleration time. .
‘ . ol
& MC control relay STAL (A-axis
operating) is tumed ON.
® When A-axis operation has been OFF
completed, MC control relay

ENDAL (A-axis operation
completion) turns ON. ;
ON or Not ~ ON "} When input 3 is tumed ON,during OFF OFF Not used
OFF used A-axis operation, operation is

interrupted and forcibly stopped.

® When A-axis operation is .
interrupted, MC control relay
STAL (A-axis operating) is turned
OFF and ENDA (A-axis operation
completion) remains OFF. .

* A-axis operation can be restarted
_after the interruption by tuming
input 1 from OFF to ON.

2.2.6 Independent Axis Ratio Operations (MVA, MVB, MVC, MVD)

STE2

Function

l

The independent axis operation instructions (MVA, MVB MVC, MVD) specify the target posi-
tion and feed speed for moving a normal servo axis: For details, see 2.2.4 Independent Axis
Operations (MVA, MVB, MVC, MVD}in this chapter. The independent axis operation instruc-
tions can be used when independent axes (A, B, C, or D) are specified as slave axes for ratio
operation, For an overview and the preparations, referto 1.10.2 RATIO OPERATION (PGS).

Structure ,
1) The structure of the A-AXIS OPERATION (MVA) instruction is shown below.

A-axis operation start: Input1 Controlblock  —— Qutput 1; A-axis opératin§
(Not used):  Input2 I Qutput 2: Error
. MC i e
Operation interrupt: Input 3 MVA — Output 3: (Not used)
-
™ Indicates A-AXIS OPERATION instruction.

MVA structure |
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2) The structures of B-AXIS OPERATION (MVB), C-AXIS OPERATION (MVC), and D-
AXIS OPERATION (MVD) are the same as that for A-AXIS OPERATION (MVA) shown
above. Only the instruction names are different. The following explanations are given in
terms of A-AXIS OPERATION {(MVA), but they apply equally to all of the axis operation
instructions.

3) The settings shown below are required for the control block in the top element. Use the
holding registers to make these settings. The leading reference number is specified for
the top element. See Table 2.11 MVA Structural Elements for details on the ranges of
reference numbers that can be specified.

Control Block
Holding registers Contents of registers
l } (With servo axis) {With voltage ocutput axis)
Lafading - 4)00x% MC20 Module number: 1 or 2 Same as at left
;Zﬁ:g:f € doococ+ Instruction type: 0 to 3 Instruction type: 4
A000x+2 Target position - L 010100,999,999  Ratio denominator - L
______ i or 110 500 ; - I 110000
430000(+3 Target position - H Ratio denominator - H

0000+4 Feed speed - | Ratic numerator - L
4x000+5 Feed speed - H Ratio numerator - H
40000+ Timeout error check time: 00 20 s (see Note)  Same as at left
40000+7 Used by system. Same as at left
4r000+8 Status (See 2.1.5 Error Status.) Same as at left

T 1t0240,000 F 211019900

Note The default timeout error check time is 0, and itis treated as 1 s.

4) As shown in the following table, the instruction method for holding registers 4x00x+2 to
400x+5 is specified using instruction types (0 to 8).

Instruction Type Instruction Form Setting Range

0 Target position direct designation, absolute value | 0 to +99,999,999

1 Target pesition direct designation, incremental

‘ value

2 Point number designation, absolute value 110 500

3 Point number designation, incremental value

4 Voltage reference value designation {absolute -10,000 to +10,000

value designation)

5 Ratio operation designation, master axis = axis 1 | 1t0 9,999
(denominator)

6 Ratio operation designation, master axis = axis 2 | 110 9,999
(denominator)

7 Ratio operation designation, master axis = axis 3 | 1t0 9,999
(denominater)

8 Ratio operation designation, master axis = axis 4 | 1 to 9,999
{denominator)

Note When performing ratio operation, select any one of 5 through 8 as the instruction
type.

5) Setting instruction type 5 through 8 specifies the ratio operation master axis and at the
same time specifies the A-axis as the slave axis.
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6) If the ratio denominator - H/L is to be specified, two reglsters are used to set the ratio de-
nominator in signed 32-bit binary.

1
Ratic denominater - H - Ratic denominator - L X
[ 4ooxxe3 | 4woos2 | = Signed 32-bit binary

The 32-BIT DATA CONVERSION {DCST) mstruct:on is convenient when directly desig-
nating binary numbers.

. 4300000+ L
8-digit decimal data £ SET WORD DATA (SDAT) i o>
_ instruction 45000004+0+1

32-BIT DATA CONVERSION 32-bit binary data
{DCST) instruction :

SET BIT (SBIT) instruction ‘

For details, see item 6) in 1.5.6 Link Input Variables (#00C107).

7) The setting range for the ratio denominator is as follows:
i

Setting range: 1 to 9,999

8) if the ratio numerator — H/L is to be specified, two registers are used to set the ratio nu-
merator in signed 32-bit binary.

Ratio numerator - L Ratio numerator - M
| awoooes | 4wcooed | = signed 32-bit binary

The 32-BIT DATA CONVERSION (DCST) mstruct:on is convenient when directly desig-
nating binary numbers.

o SET WORD DATA (SDAT). ' 400000+1t L
8-digitdecimal data G  jncinsction ¢ > 2 —
| 32-BIT DATA CONVERSION .
(DCST) instruction : 32-bit binary data

SET BIT (SBIT) instruction ;

For details, see item 6) in 1.5.6 Link Input Variables (#000)).
9) The setting range for the ratio numerator is as follows:

Setting range: +1 to £9,999

Signed 32-bit binary

The usage of “binary” here is defined as follows:
-Positive value: Normal 32-bit binary. ’
Negative value: Expressed as two's complement.
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Note (1) Inthe following cases, an MC busy error will occur in the MVA instruction, and the MVA
instruction’s output 2 (error} will turn ON,

(a) An unused axis was specified as the master axis.

(b) The slave axis was specified as the master axis.
For example, when the A-axis is axis 1, the MVA instruction has been
executed as instruction type 5.

(c) Another ladder motion instruction (such as JOG or STEP) has been executed
for the slave axis (A-axis).

(d) Zero () has been specified in the ratio numerator or denominator, so ratio op-
eration cannot been executed.

(2) In the following cases, an MC busy error will occur in the COORDINATE SETTING
(POS) instruction and the POS instruction’s output 2 (error} will turn ON.

(a) A COORDINATE SETTING (POS) ladder motion instruction (such as JOG or
STEP) was executed for the slave axis (A-axis).

(3) lithe final slave axis speed exceeds the value set in parameter PA201 (maximum feed
speed), the following alarm will be generated.
Alarm: A11 {speed trailing disabled)

Operation

1) The following table shows the basic operation of the inputs and outputs.

VO Number Operation Name Description Input Contacts
Input 1 A-axis operation start | A-axis operation is started when Positive transitional
the leading edge (OFF—ON}) of contact
this input is detected. The slave __l P I_

axis (A-axis) operates at a travel
distance equivalent to the travel
distance of the specified master
axis multiplied by the ratio
{numerator/denominator).

Input 2 Not used. -

Input 3 Operation interrupt When this input tums ON, A-axis N.Q. contact
operation is interrupted and _'I }_
stopped. The ratio operation is
cancelled.

When A-axis operation is stopped
by means of this input, output 1 is
turned OFF while output 2 (error)

remains in OFF.

Qutput 1 A-axis operating OQutput 1 remains ON from the point at which input 1 tums
ON until A-axis operation is completed (i.e., until MC control
relay ENDAL is tumed ON). It is tumed OFF, however, when
operation is interrupted.

Output 2 Error When an error occurs, the ON pulse signal is output and the
1 scan instruction is terminated. The pulse width is one scan. For
details, see 2.1.5 Error Status.
) ON pulse signal
Output3 . |- Not used.
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Note (2} Usethe contacts specified under “Input Contacts™ to turn ON and OFF inputs 1
through 3.

{b) The pulsé width for ON pulse signalioutputs is one scan time.

2) A-axis operation can be executed when mput 1 turns ON as long as both of the followmg
conditions are satisfied:

« Input 3, output 1, and output 2 are all OFF. T

* A-axis is not moving (i.e., MC control relay M:OVA is OFF).

|
3) When setting the timeout error check time, allow enough time for the moving servo sys-
tem to be stopped by the operation interrupt, and for the remaining data to be cancelled.
The timeout error check time can be set in holding register 4x000¢+6 of the control block.
Wheninput 3is turned ON to interrupt operation, a timeout error will occurif the remaining
data has not been cancelled by the time the timeout error check time elapses.

4) To restart after A-axis operation has beeninterrupted, turn input 1 (A-axis operation star)

from OFF to ON. Restarting cannot be done swnply by tuming OFF input 3 (operation
interrupt). i

5) Overrides can be applied independently to the fatio operation mastér axis and the slave
axis respectively. ;

iinFo 1) The ratio cannot be changed while a ratio operation is being executed using the A-AXIS
OPERATION (MVA) instruction. To change the ratio, forcibly end the MVA instruction, re-
set the ratio, and re-execute the MVA instruction. If the data in the holding registers in
which the ratio is specified is to be forcibly changed while the MVA instruction is execut-
ing, the ratio operation will be forcibly ended by the MVA instruction.

2) In the following cases, the ratio operation for all axes will be cancelled.
a} Aalarm has been generated in the MC20 Module.

b) The MODULE RESET (MRS) instruction or the MACHINE RESET (HST) instruction
has been executed.

¥
1

R - : i ’

3) Use MC control relays MOVA to MOVD (A-axis to D-axis travelling) to check whether
axes A through D are moving. MC control relays MOV1 to MOV4 cannot be used be-
cause there is no way of knowing which axes correspond to which independent axes.

4EXAMPLEp A ratio operation in which axis 1 is the master axis, axis 4 is the slave axis (A-axis), and the
ratio operation js performed at 100/200 for MC20 Module No.1.
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Ladder Diagram
P I——W 400001 . .
100001 operation 000101 A-axis operating
start
MC 000102 Error
o " MVA
touaga st
400001 1 MC20 Module no. designation
400002 5 Instruction type designation
400003 | _Binary | Ratio denominator - L
400004 200 Ratio denominator - H
400005 | _Binary | Rationumerator-L
400006 100 Ratio numerator - H
400007 3 Timeout error check time (seconds) designation
400008 Used by system.
400009 Status (See 2.1.5 Error Status.)

Operation

The settings for holding registers 400001 to 400007 are made as shown in the previous
diagram. When transitional input 100001 goes from OFF to ON, axis 1 is made the mas-
ter axis and a ratio operation with a ratio of 1/2 is performed for the A-axis of MC20 Mod-
ule 1. When A-axis operation starts, output 1 is turned ON. When an input 3 operation
interrupt is executed, output 1 is tumed OFF, and the ratio operation is cancelled.

Note Any or all of the four independent axes (A, B, C, and D) can be operated simulta-
neously using the axis operation instructions. If an attempt is made to execute
more than one instruction at the same time for the same axis, however, a busy
error will occur.

» SUMMARY The following information summarizes the instruction.

A-axis operation start: Input1 ——  Control block Cutput 1: A-axis operating
} Output 2: Error
_— MC
Operation interrupt; Input 3 MVA
MVA structure
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Table 2.15 MVA Structural Elements

Element-

Meaning

Possible Settings

Top

MC20 Module number: 1 or 2

Holding
registers

400001 to 409991
(W00001 to W09991)

AXXK%+1 Instruction type: 010 3

0: Target position designation, absolute value

1: Target position designation, incremental value

2: Point number designation, absohute vatue

3: Paint number designation, incremental value

4: Voltage reference value designation (absolute value)

Ratio denominator - H

Setting range: 1 t0 9,999

43000 +4 Ratio numerator - L

420000+5 Ratio numerator - H

Setting range: +1 to £9,999

do00x+6 | Timeout error check time:0to 20 s
(“0"istreated as 1 s.)

4ocox+7 | Used by system.
4; +8 Status

I

Do not write.

Middle

None

Bottom

Indicates the MVA instruction.
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e T

_ Table 2.16 MVA Operation
input1 | input2 | Input3 Status/Remarks Output 1 | Output 2 | Qutput 3
OFF | Not OFF | » A-axis operation starts when input ON OFF Not used
i used 1is turned ON. The A-axis is
ON operated for a travel distance
calculated by multiplying the
reference travel distance of the
specified master axis by the ratio J

{numerator/denominator).

& MC control relay STAL (A-axis
operating) is turned ON.

e When A-axis operation has been OFF
completed, MC control relay
ENDAL (A-axis operation

completion) tums ON.
ON or Not ON ¢ When input 3 is turned ON during OFF OFF Not used
OFF used A-axis operation, operation is

interrupted and forcibly stopped.
Ratio operation is cancelled.

* When A-axis operation is
interrupted, MC control relay
STAL (A-axis operating) is turned
OFF and ENDAL (A-axis
operation completion) remains
OFF.

® A-axis operation can be restarted
after the interruption by tuming
input 1 from OFF to ON,

2.2.7 HOME RETURN (ZRN)

Function

ZRN returns the specified controlled axis to its home position in an incremental or absolute
system.

Structure
1} The structure of the HOME RETURN (ZRN) instruction is shown below.

Home retum start: input 1 Controlblock  —— Output 1: Home retuming
Reverse rotation direction:  Input 2 —— Output 2: Emror
. MC ) .
Operation interrupt; Input3 —— — Qutput 3: Operation completion
ZRN -

™™ Indicates HOME RETURN instruction.
ZRN structure

2) The settings shown below are required for the control block in the top element. Use the
holding registers for making these settings. The leading reference number is specified for
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the top element. Referto Table 2.1 7 ZRN Structural Elements for details on the ranges of
reference numbers that can be specified.

Control Block
Holding registers _l - °°m°"'f of registers
Leading reference -= 430000¢ MC20 Module number: 1 or 2
nur-nber - dooocx+1 | Control axis designation: 1, 2, 4, or 8
A0000+2 Timeout error check time: 0 to 20 s (see Note)
400000+3 Used by system. :
oo+ Status (See 2.1.5 Enor Status.)
' Note The timeout error check time default
valueis 0, and it is treated as 1 second.
l ' 3) To designate the controlled axis, specify in holding register 4xxxxxx+1 the number corre-

] ' sponding to the axis which is to be returned to its home position. The numbers are shown
: in the following table. For example, specify “4” to designate axis 3. Multiple axes cannot
be designated for a single instruction.

Axis Number Corresponding Number
Axis 1 : 1
Axis 2 1 2
Axis 3 4
Axis 4 '8
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2.2 Instructions for Moving Axes

1} The following table shows the basic operation of the inputs and outputs.

/O Number Operation Name Description Input Contacts
Input 1 Home retum start Home return is started for the Positive transitional
specified axis when the leading contact
edge of the OFF—ON signal for P
this input is detected. — Pk
Input 2 Reverse rotation If this input is OFF when the home N.O. contact
direction position retum is started, then the _{ i_
retumn to the home position will be
executed in the forward rotation
direction. If this input is ON, then
the return will be in the reverse
rotation direction.
input 3 Operation interrupt When this input turns ON, the N.O. contact

home return operation is
interrupted and forcibly stopped.
When home return is stopped by
means of this input, output 1 is
tumed OFF and outputs 2 and 3
both remain OFF.

—

OQutput 1 Home returning Output 1 remains ON from the point at which input 1 tums
ON until the retumn to the home pasition is completed (i.e.,
until MC control relay ZPTx is tumed ON). It is turned OFF,
however, when an operation interrupt is executed.

Qutput 2 Error When an error occurs, the ON puise signal is output and the

l—=1 scan instruction is terminated. Qutput 3, however, is not turned
ON. The pulse width is one scan. For details, see 2.1.5 Error
Status. :
ON pulse signal
Output 3 Operation completion | The ON pulse signal is output when the home return
f—=1 scan operation has been executed normally and completed (i.e.,
when MC control relay ZPTx is tumed ON). The pulse width
is one scan.
ON puise signal

Note (a) Use the contacts specified under “Input Contacts” to turn inputs 1 through 3

ON and OFF.

(b) The pulse width for ON pulise signal outputs is one scan time.

2) HOME RETURN can be executed when input 1 turns ON as long as all of the following

conditions are satisfied:

= Input 3, cutput 1, output 2, and output 3 are all OFF.

» The designated axis is not travelling (i.e., MC control relay MOVx is OFF),

= The operation mode is set to manual mode (i.e., MC control relay MANL is ON).

3) When making the “timeout error check time” setting, allow enough time for the moving
servo system to be stopped by the “operation interrupt,” and for the remaining data to be
cancelled. The timeout error check time can be set in holding register 4x000x+2 of the
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control block. When “operation interrupt” is specified by turning input 3 ON, a timeout er-
ror will occur if the designated axis has not flmshed travelling by the time the timeout error
check time elapses

4) To restart after operation has been stopped by means of “operation interrupt,” tum input 1
(home return start) from OFF to ON. Operation interrupt status cannot be cleared simply
by tuming input 3 (operation interrupt) OFF,

5) The controlled axis designation and other values designated by HOME F!ETURN will not
be affected by executlng “operation interrupt.”

6) The MC20 Module’s PA302 (home return direction) parameter is given priority in deter-
mining the “home retumn start” direction for HOME RETURN (ZRN). if the direction desig-
nations given by input 2 {reverse rotation direction) and parameter PA302 do not match,
HOME RETURN (ZRN) will not be executed and a busy error will occur.

7) The home return operation carried out by HOME RETURN (ZRN) is the same as that of
the ZRN command describedin 1.2.5 HOME RETURN (ZARN). That is, with the exception
of parameter PA302 (home return direction}, the home retum operation is carried out ac-
cording to the MC20 Module home return parameters.

Position Detection System Type of Operation Home Position Return
] i Operation Description
PA402=00r2 PA301 =0 : A three-step deceleration
Incremental position detectlng Home retumn operation 1 method based on a deceleration
system . limit switch and a C-phase
_ pulse.
PA301 =1 A two-step deceleration method
Home retum operation 2 | based on a home position limit
) switch.
PA301=2 A three-step deceleration

Home retum operation 3 method based on a deceleration
limit switch and a home position

. limit switch.
PA301 =3 . A two-step deceleration method
Home retum operatlon 4 based on a C-phase pulse.
PA402 =3 - Carries out positioning to a
Absolute position detecting i machine coordinate system
system . home position.

{
Note HOME RETURN (ZRN) can be used simultaneously for as many as four different
controlled axes. If an attempt is made to execute it at the same time for the same
axis, however, a busy error will occur.

4EXAMPLEp {n this example, HOME RETURN is executed for axis 2 of MC20 Module 2. The operation is
started in the reverse rotation direction. Assume that the PA302 (home return direction) pa-
rameter setting is 1 (i.e., negative direction).
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Ladder Diagram
Pl——— 400001 ——
100001 ;::'9 retumn 000101 Home retuming
Reverse rota- | 0001 Error
100002 g0 girection mC 0102
- ZAN |
100003 _Operatlon 000103 Operation completion
interrupt
400001 2 MC20 Medule no. designation
400002 2 Controiled axis designation
400003 3 Timeout error c_heck time (seconds) designation
400004 Used by system.
400005 Status (See 2.1.5 Error Status.)

Operation

The settings for holding registers 400001 to 400003 are made as shown above.

When input 2 (10002} is turned ON and the transitional input 100001 is turned from OFF
to ON, the home retum operation is started, in the reverse rotation direction, for axis 2 of
MC20 Module 2. When the operation begins, output 1 is turned ON; when the operation
has been completed, output 1 is tumed OFF.

» SUMMARY The following information summarizes the instruction.

Home return start: Input 1 Control block  —— Qutput 1: Home retuming
Reverse rotation direction:  Input2 —— ——— Output 2: Error

L MC . "
Operation interrupt: Input3 — 78N - OQutput 3: Operation completion

ZRN structure

Table 2.17 ZRN Structural Elements

Element Meaning Possible Settings
Top m Holding 400001 to 409995
MC20 Module number: 1 or 2 .

[ _4ooo | vienu registers (W00001 to W09995)
Controlled axis designation: -
1,2,4,0r8
Timeout error check time: -
0to20s
(*0" is treated as 1 s.)
Used by system. Do not write.
[ 430000 +4 Status
Middle | None
Bottom | Indicates the ZRN instruction. -
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Table 2.18 ZRN Operation

iInput1 | Input2

Input 3

Status/Remarks

Output 1

Qutput 2

Output 3

‘OFF | OFF
.

ON

OFF

# At the leading edge of input 1, the
home return operation is started in
the forward rotation direction.

@ MC control relays ZRNxL (Axis x
-home retumning) and MOVx {Axis
x travelling) are tumed ON, . -

® The input 3 ON pulse signal is
output when the home retum
operation has been completed.

MC control relay ZPTx (Axié X
. home position) is turned ON.

ON

OFF

OFF

OFF

1

ON puise

OFF - ON
d

ON

OFF

® At the leading edge of input 1, the
home retum operation is started in
the reverse rotation direction.

* MC control relays ZRNxL (Axis x
home returning) and MOVx (Axis

. X travelling) are tumed ON.

# The output 3 ON pulse signal is
output when the home retum
operation has been completed.

. MC control relay ZPTx (Axis x
home position) is turned ON,

ON

OFF

OFF

OFF

1

ON pulse-

ON or OFF

OFF

‘ON'

¢ When input 3 is turmed ON during
the home retumn operation, the

- operation is interrupted and.

forcibly stopped.

-.| ® When the home retum operétion

is interrupted, MC control relay
ZRNXxL (Axis x home retuming)
and MOVx {Axis x travelling) are
tumed OFF and ZPTx (Axis x
home position) stays OFF. °

o The home retum operation can be

restarted after the interruption by

OFF

OFF

OFF

tuming input 1 from OFF to ON.

. Note - The MC20 Module's PA302 (home retumn direction) parameter is given priority in determining
the “home retum start” direction for HOME RETURN (ZRN). If the direction designations giv-
en by input 2 (reverse rotation direction) and parameter PA302 do not match, HOME RE-
TURN (ZRN) will not be executed and a busy etror j.'vill occur.

[
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22.8 JOG (JOG)

Function

JOG moves the specified MC20 Module controlled axis in the specified direction at rapid tra-
verse speed while the switch is ON.

Structure

1) The structure of the JOG instruction is shown below.

JOG operation:  Input1 Control block | Output 1: Jogging
Reverse rotation direction:  Input2 ——— t—-— Output 2: Error
MC . .
—— Output 3: Operation completion
JOG - __ |

"™ Indicates JOG instruction.
JOG structure

2) The settings shown below are required for the controlied block in the top element. Use the
holding registers for making these settings. The leading reference number is specified for
the top element. See Table 2.19 JOG Structural Elements for details on the ranges of
reference numbers that can be specified.

Control Block
Holding registers l Contents of registers
Leading reference —| 4000 MC20 Module number: 1 or 2
number 40000¢+1 Controlled axis designation: 1, 2, 4, or 8

4X0000+2 Used by system,
AXXX00+3 Status (See 2.1.5 Enror Status.)

3) To designate the controlled axis, specify in holding register 4x00tx+1 the number corre-
sponding to the axis for which the JOG operation is to be executed. The numbers are
shown in the following table. For example, specify “8" to designate axis 4. Multiple axes
cannot be designated for a single instruction.

Axis Number Corresponding Number
Axis 1 1
Axis 2 2
Axis 3 4
Axis 4 8
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Operation

1) The foliowing table shows the basic operation of the inputs and outputs.

/O Number Operation Name Description Input Contacts

Input 1 JOG operation While this input is ON, the N.O. contact
specified controlled axis moves at _{ F_
rapid traverse speed.

Input 2 Reverse rotation If this input is OFF when the home N.O. contact

direction position retum is started, then the __I ‘__
retum to the home position will be
) executed in the forward rotation

direction. If this input is ON, then
the return will be in the reverse
rotation direction.

Output 1 Jogging Output 1 remains ON from the point at which input 1 tumns
ON until the next time input 1 tums OFF.

Qutput 2 Error When an error occurs, the ON pulse signal is output and the

J—1scan instruction is terminated. Output 3, however, is not tumed
ON. The pulse w1dth is one scan. For details, see 2.1.5 Error
Status.
) . ON pulse signal ' _
Output 3 Operation completion | The ON pulse signal is output when input 1 tums OFF and
P—={1 scan the JOG operation is completed (i.e., when MC control relay
JOGx is tumed OFF). The pulse width is one scan.
ON pulse signal :

Note (a) Use the contacts specified under “lnput Contacts™ to tum inputs 1 through 3
ON and OFF.. .

i
¥
1

(b} The pulse width for ON pulse signal outputs is-one scan time.

2) The JOG operation can be executed when mput 1turns ON as long as all of the following
conditions are satisfied:

« Qutputs 1, 2, and 3 are all OFF.

*The designated‘axis is not travelling (i.e., MC control relay MOVx is OFF).

» The operation mode is set to manual mode or online edit mode (i.e., MC control relay
MANL or QEDL is ON).

3) An override can be set for the jog speed in 16 éteps between 0% and 100% or in incre-
ments of 0. 1% between 0% and 3276 7%. The overndes can also be enabled and dis-
abled. i

a) Overrides for the jog speed are enabled and disable in parameter PO018.

(1) Override: Enabled for MC control coils {16 steps)

2) Override: Enabled for MC link registers'(in increments of 0.1%})

Ver.
B0
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m

{3) Override: Disabled
The overrides are disabled in the default settings.

b} When an override is enabled, the percentage can be switched as shown below.

(1) MC Control Coils (16 Steps)
0, 1.2, 4, 6,8, 10, 20, 30, 40, 50, 60, 80, 90, or 100 (%)

{2) MC Link Registers (0.1% Increments)
0.0 to 3276.7 (%)

Ver.
BO

When an override is disabled, the speed will be 100% of the set value or reference
value.

c) Overrides for the jog speed are set using the following MC control coils and MC link

registers.
Coil/Register Use References
MC control coils Independent axes | Axis 1 | QNO145 to QNO148 N is the MC20
16 steps from 0% or manual Axis 2 | QNO149 to QNO152 Module number (N
to 100% - =1or2)
Axis 3 | QNO153 to QN0156
Axis 4 { QNO157 to QNO160
Ver. MC link registers Independent axes | Axis 1 | 409911 and 409984 MC Modules 1 and
BO 0.0% to 3276.7% in | or manual Axis 2 | 409912 and 400985 2 (default
0.1% increments llocations
° Axis 3 | 409913 and 409085 | 2 ocations)
Axis 4 | 409914 and 409987

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

Refer to 3.2 MC Control Coil Functions for details on MC control coils and to 7.5.6 Link
Input Variables (#3[1(1(]) for details on MC link registers.
4EXAMPLEp inthis example, JOG is executed for axis 4 of MC20 Module 2. The operation is started in the
reverse rotation direction.

Ladder Diagram
F——— 400001
JOG 000101  Joggin
100001 oeration ogging
Reverse rota- 1 Error
100002 45 direction MC 000102
JOG
000103 Operation completion
400001 1 MC20 Module no. designation
400002 8 Controlled axis designation
400003 Used by system.
400004 Status (See 2.1.5 Error Status.)
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Operation f

T

The settings for holding registers 400001 and 400002 are made as shown above.

Afterinput 2 (10002) is tumed ON, axis 4 of MC20 Module 1 moves in the reverse rotation
direction while the transitional input 100001 is ON. While the JOG operation continues,
output 1 is tumed ON; when input 1 turns OFF, the operation is completed and output 1 is
turned OFF. ' ' oo

Note The JOG instruction can be used simu]taneousiy for as many as four different
control axes. If an attemptis made to execute it at the same time for the same axis,
however, a busy error will occur.

$ SUMMARY The following information summarizes the instruction.

JOG operation:”  Input 1 Control block — Output 1: Jogging
Reverse rotation direction:  Input2 ——— Output 2: Error
MC Othpm 3 Operéﬁon completion
Jog
JOG structure

Table 2.19 JOG Structural Elements

Element Meaning Possible Settings
Top Holding 400001 to 409996
1 Dl
MC20 Module number: 10r2 | . isters (WO00001 to W09996)
Controlled axis designation; -
1,2, 4,0r8
Used by system. Do not write.
4X000X+5 Status

Middle {None - . -—
Bottom | Indicates the JOG instruction. ---
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Table 2.20 JOG Operation

input1 | Input2 | Input3 Status/Remarks Output 1 | Output 2 | Output 3

ON OFF None | e The specified axis is moved in the ON QOFF OFF
forward rotation direction {=
forward JOG).

& MC control relays JOGxL (Axis x
jogging) and MOVx (Axis x
travelling} are turned ON.

OFF OFF None |e The above forward JOG operation OFF OFF ‘ON pulse

is completed, and the output 3

{operation completion) ON pulse

signal is output.

ON ON None | e The specified axis is moved in the ON OFF OFF

reverse rofation direction (=

reverse JOG operation).

& MC control relays JOGxL (Axis x
jegging) and MOVx (Axis x
travelling) are tumed ON.

CFF "ON | None |e The above reverse JOG operation OFF OFF | ON pulse

is completed, and the output 3 :

(operation completion) ON pulse

signal is output.

2.2.9 STEP (STP)

Function

STP moves the specified MC20 Module controlled axis in the specified direction at rapid tra-
verse speed for the specified travel distance only.

Structure

1) The structure of the STP instruction is shown below.

STEP operation start: Input 1 Control block [ —— Output 1: Stepping
Reverse rotation direction: input2 — — Output 2: Error
- MC " "
Operation interrupt: Input 3 ——— Cutput 3: Operation completion
8TP -~

Indicates STEP instruction.
STP structure
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2} The settings shown below are required for the control block in the top element. The lead-
ing reference number is specified for the top element. See Table 2.21 STP Structural Ele-
ments for details on the ranges of reference numbers that can be specified.

i

Control Block !

Holding registers —— J’ Congentl.s of registers
Leading reference — ™ 210000 MC20 Module number: 1 or 2

number

40000¢+1 Controlled axis designation: 1, 2, 4, or 8
4xoxx+2 | STEP travelling distance - L
40000¢+3 STEP travelling distance - H
40000¢-+4 Timeout eror check time: 010 20 s (see Note)
4000+5 Used by system.

4x000¢+6 Status (See 2.1.5 Emor Status.)

:|— "1 t0 99,999,999

Note The timeout errorchecktime default val-
. ueis 0, andit is treated as 1 second.

3

3) To designate the controlled axis, specify in holding register 4x0000¢+1 the number corre-
sponding to the axis for which the STEP operation is to be executed. The numbers are
shown in the following table. For example, specify “4” to designate axis 3. Multiple axes
cannot be designated for a single instruction.

Axis Number Corresponding Number'

Axis 1 1
Axis 2 2
Axis 3 -4
Axis 4 8

4) The STEP travel distance H/L {incremental value) is directly designated in 32-bit binary,
using two registers. '

STEP travel STEP travel
distance - H distance - L

[ axoox+3 | 4xcox+2 | = signed 32-bit binary

1

32-BIT DATA CONVERSION (DCST) instructiofn is convenient when carrying out direct
designation of binary numbers.

Travel distance in AX0000K+2
eight digits decimal &> g%:I\TEDHAS.l;gN o> 430000+3

(DCST)

m 32-bit Binary

The usage of “binary” here is defined as follows:
Positive value: Normal 32-bit binary.
Negative value: Not used, because the designation is incremental.
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5) The unit for inputting the value designated as the STEP travel distance is determined by
the MC20 Module's common parameter PO005 (decimal position).

MC20 Module Reference Unit
Parameter Setting Linear Axis Rotary Axis
PO0OO5 =1 0.1 mm 0.1°
P0O005 = 2 0.01 mm 0.01°
PO005 =3 0.001 mm 0.001°
4EXAMPLEp Linear Axis:

In this example, the STEP travel distance designation is actually specified in binary but
appears in decimal.

Operation

STEP travel distance designation:
Actual travel distance (when P000S5 = 3):

50000
50.000 mm

1) The following table shows the basic operation of the inputs and outputs.

VO Number Operation Name Description Input Contacts

input 1 STEFP operation start | STEP operation is started for the Positive transitional
specified axis when the leading contact
edge of the OFF—ON signal for p
this input is detected. The Q_l I_
specified axis travels only for the
specified distance.

input 2 Reverse rotation If this input is OFF when input 1 N.O. contact

direction turns ON, then the STEP operation I_
will be executed in the forward _|
rotation direction. I this input is
ON, then the operation will be
executed in the reverse rotation
direction.

Input 3 Operation interrupt When this input tums ON, the N.O. contact
STEP operation is interrupted and __‘ [_
forcibly stopped, and the remaining
data is cancelled. When STEP is
stopped by means of this input,
output 1 is tumed OFF and outputs
2 and 3 both remain OFF.

Output 1 Stepping Output 1 remains ON from the point at which input 1 tums
ON until the STEP operation is completed {i.e., until MC
control relay MOVx is tumed OFF). It is turned OFF,
however, when an operation interrupt is executed.

Output 2 Error When an error occurs, the ON pulse signal is output and the

—1 scan instruction is terminated. Qutput 3, however, is not turned
ON. The pulse width is one scan. For details, see 2.1.5 Error
Status.
ON pulse signal
Qutput 3 Operation completion [ The ON pulse signal is output when the STEP operation has
k—1 scan been completed (i.e., when MC control relay STPxL is
turned OFF). The pulse width is one scan.
ON pulse signal
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Ver.
B0

Note (a) Use the contacts specified under “hfaput Contacts” to turn inputs 1 through 3
ON and OFF.

(b) The pulse width for ON pulse signal outputs is one scan time.

2) STEP can be executed when mput 1tumns ON as long as all of the following conditions
are satisfied:

= Input 3, outpdt 1, output 2, and output 3 are ;\II OFF.

» The designated axis is not travelling (i.e., MC control relay MOVx is OFF).

b

» The operatiori mode is set to manual mode (j.e., MC control relay MANL is ON).

3) When making the “timeout error check time” sfetting, allow enough time for the moving
servo system to be stopped by the “operation interrupt,” and for the remaining data to be
cancelled. The timeout error check time can be set in holding register 4x0x+4 of the
control block. When “operation interrupt” is specified by turning input 3 ON, a timeout er-
ror will occur if the designated axis has not finished travelling by the time the timeout error
check time elapses.

4) To restart after operation has been stopped by means of “operation interrupt,” turn input 1
(STEP operation start) from OFF to ON. Operation interrupt status cannot be cleared
simply by tumning input 3 (operation interrupt) OFF.

5) The STEP trave! distance designation and other values designated by STEP will not be
affected by executing “operation interrupt.”

6) An override can be set for the step operation spéeds in 16 steps between 0% and 100%
or in increments of 0.1% between 0% and 3276 7%. The overrides can also be enabled
and d:sabled

a) Overrides f;)rthe step operation speeds are énabled and disable in parameter POQ16,
(1) Override: Enabled for MC control c;oils é16 steps)
(2) Override: ‘Enabled for MC link registers;(in increments of 0.1%)
(;3) Ovérride: Disabled .
- The overrid;s are di;abled in the default seittings.

b) When an override is enabled, the percentage can be switched as shown below.

(1) MC Control Coils (16 Steps) :
0,1,2,4,8,8, 10, 20, 30, 40, 50, 60, 80, 90, or 100 (%)
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L _ L o
Vor. (2) MC Link Registers {0.1% Increments)
Bo; 0.0 to 3276.7 (%)

When an override is disabled, the speed will be 100% of the set value or reference
value.

c) Overrides for the step operation speeds are set using the following MC control coils
and MC link registers.

Coil/Register Use References
MC control coils Independent axes | Axis 1 | QNO145 to QN0O148 N is the MC20
16 steps from 0% or manual : 01 N Module number (N
0 100% Axis 2 | QNO149 to QNO152 =10r2)

Axis 3 | QND153 to QNOD156
Axis 4 | QNO157 to QND160
Ver. MC link registers Independent axes | Axis 1 | 409911 and 409984 MC Modules 1 and
BOS 0.0% t0 3276.7% in | or manual Axis 2 | 409912 and 409985 2 (default
0.1% increments - allocations)
Axis 3 | 409913 and 409986
Axis 4 | 409914 and 409987

Set the MC link register to 10 times the override percentage when setting an override in
0.1% increments.

Refer to 3.2 MC Controf Coil Functions for details on MC control coils and to 71.5.6 Link
Input Variables (#10J003) for details on MC link registers.

«4EXAMPLEp-  Inthis example, the STEP operation is executed for axis 3 of MC20 Module 2. The axis moves
in the reverse rotation direction, for a travelling distance of 40 mm (incremental vaiue) only.

Ladder Diagram
STEP
i Operation 400001 i
100001 stgn 000101 Stepping
Reverse rota- | 000102 Error
100002 4o girection MC
- STP
100003 Operation 000103 Operation completion
interrupt
400001 2 MC20 Module number: 1 or 2
400002 4 Controlled axis designation: 1, 2, 4, or 8
400003 | _Binary | STEP travelling distance - L
400004 40000 STEP travelling distance - H
400005 3 Timeout error check time: 0 to 20 s (see Nots)
400006 Used by system.
400007 Status (See 2.1.5 Error Status.)
Operation

The settihgs for holding registers 400001 to 400005 are made as shown above.
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» SUMMARY

Afterinput 2 (10002) is turned ON, axis 3 of MC20 Module 2 is moved in the reverse rota-
tion direction for 40.000 mm whenever the transitional input 100001 is turned from OFF
to ON (as long as parameter PO00S = 3). When the operation begins, output 1 is turned
ON; when the operation has been completed, output 1 is turmed OFF.

Note The STEP instruction can be used simuitaneously for as many as four different
- controlled axes. If an attempt is made to execute it at the same time for the same
axis, however, a busy error will occur. :

The following information summarizes the instructi{:m.

STEP operation start: input 1 Control block Output 1: Stepping

Reverse rotation diraction:  Input 2 - ] Output 2: Error

Operation 'inten'upr. 7 Inputd ——— :ri Output 3: Operation completion
STP structure

-

Table 2.21 STP Structural Elements

Element Meaning ) Possible Settings
Top - | Holding 400001 to 409293
XXX M tlor2 N
G20 Module number: 1 or - | registers {WO00001 to W09993)
Controlled axis designation: ' |-~
- 1,2, 4,0r8 i
STEP travelling distance - L ] -
430000+3 STEP travelling distance - H
1 to0 98,999,999 .
. Timeout error check time: -
] Oto20s
(“Oistreated as 1 s.)
Used by systern. Do not write.
| 4300000+6 l Status
Middle | None -
Bottom | indicates the STP instruction. ff -
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Table 2.22 STP Operation

Input1 | Input2 | Input3 Status/Remarks Output 1 | Output 2 | Output 3
OFF OFF OFF | e At the leading edge of input 1, the ON OFF OFF

4 STEP operation is executed in the

ON ) forward rotation direction for the

specified travelling distance (=

forward STEP operation).

& MC control relays STPxL {Axis x
stepping) and MOVx (Axis x
travelling) are turned ON.

® The output 3 ON puise signal is OFF ON pulse | .
output when the forward STEP
operation has been completed.

OFF ON~ OFF | ® At the leading edge of input 1, the ON OFF OFF

: 4o . ' STEP operation is executed in the | '

ON . reverse rotation direction (=

reverse STEP operation).

® MC control relays STPxL (Axis x d !
stepping) and MOVx (Axis x
travelling) are turmed ON.

# The output 3 ON pulse signal is OFF ON pulse’
output when the reverse STEP '
operation has been completed.

ON or OFF CN | When input 3 is turned. ON during OFF OFF OFF

OFF | the STEP operation, the operation
is interrupted and forcibly stopped.

® When the STEP operation is

: interrupted, MC control relay
T STPxL (Axis x stepping) and
MOVx (Axis x travelling) are
turned OFF.

¢ The STEP operation can be
restarted after the interruption by
turning input 1 from OFF to ON.
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2.3.1 SINGLE BLOCK MODE (5MD)

2.3 Conirol Instructions

2.3.1

operations such as designating modes and resetting status. These are basic

This section explains the instructions that control the MC20 Module by carrying out
instructions, so be sure to familiarize yourself with them before proceeding further.

2.3.1 SINGLEBLOCKMODE (SMD) ......ovihonnaanrannnn... U 282

2.3.2 MACHINE LOCK MODE (MLK). .......... TR 2-85
233 MODULERESET(MRS)..:.ccoven..... e 2-88
234 MACHINERESET(RST)......ovvvnnn.. T 2-92
235 EMERGENCY STOP NOTIFICATION (ESP)....... e 2-96
236 ALARMRESET(ARS) ........covnne... e e 2-98
237 MONITOR(MON) .................... el i 2-101
SINGLE BLOCK MODE (SN_ID) - ;
Function :

When SMD is executed, it switches to the single-bléck stop status when one block has fin-
ished. _ '

Structure

1) The structure of the SMD instruction is shown Below.

£

Single-block mode: Input1 ——— Control block ~ ——— Output 1: Single-block mode

—-—-i— Qutput 2: Error

MC

| Output 3: Single-block stop status
SMD < uP o P

™~ ‘Indicates SINGLE BLOCK MQODE instruction.
SMD structure

2) The settings shown below are required for the control block in the top element. The lead-
ing reference number is specified for the top element. Referto Table 2.23 SMD Structural
Elements for details on the ranges of reference.numbers that can be specified.

Control Block

Holding registers ——] . Contents of registers
Leading reference — | 40000 MC20 Module number; 1 or 2
number
4x00000+1 Used by system.
4:0000+2 Status (Refer to 2.7.5 Error Status.)
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Operation

1)} The following table shows the basic operation of the inputs and outputs.

/O Number | Operation Name Description . Input Contacts

Input 1 Single-block mode | When this input is ON, the MC20 N.O. contact
Module is in single block operation _{ }__
mode. While in this mode, program

operation is paused after each block is
executed.

Output 1 Single-block mode | This output tums ON when MC control relay SBKL (single-block
mode) is turned ON.

Output 2 Error When an error occurs, the ON pulse signal is output and the
— 1 scan instruction is terminated. Output 3, however, is not turned ON.
The pulse width is one scan. For details, refer to 2.1.5 Error
Status.

ON pulse signal

Output 3 Single-block stop | Program execution is paused and this output tums ON when
status program execution of each block is completed while in the
single-block operation mode.

To clear the single-block stop status and restart program
execution, turn the PROGRAM RUN (MVL) input 1 from OFF to
ON.

Note Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.

2) Hf input 1 is turned ON and one second elapses before MC control relay SBKL (single-
block mode) is turned ON, the ON pulse signal will be given for output 2 and a timeout
error will occur.

4EXAMPLE)» Inthis example, servedriver poweris turned onfor controlaxes 1, 2, and 3 for MC20 Module 2.

Ladder Diagram
Single-block | 100" 000101  Singfe-block mod
ingie-dloci Ingie-DIOCK mMode
100001 - o
MC 000102 Error
SMD
000103 Single-block stop status
400001 1 MC20 Module no. designation
400002 Used by system.
400003 Status (Refer to 2.1.5 Error Status.)
Operation

The MC20 Module number “1” is specified in holding register 400001.

When N.O. input 100001 is turned ON, MC20 Module 1 is placed in single-block opera-
tion mode,

Note Onlyone SINGLE BLOCK MODE (SMD} instruction can be executed with respect
1o a single MC20 Module.
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2.3.1 SINGLE BLOCK MODE (SMD) cont.

» SUMMARY The following information summarizes the instruction.

Single-block mode:  Input1 ——  Controlblock  ——— Output 1: Single-block mode
|—— OQutput 2: Error
MC —— Quiput 3: Single-block stop status
SMD '
SMD structure

-y

Table 2.23 SMD Structural Elements

Element . Meaning

Possible Settings

Top

MC20 Module number: 1 or2 | Holding
registers

400001 to 409997
(W00001 to W09997)

430000+1 " Used by systemn.

AXXKKK+2 I © Status

Do not write.

Middle | None - | —

Bottom | Indicates.the SMD instruction. _—

_Table 2.24 SMD Operation

Input 1

Status/Remarks

Output 1

Output 2

Output 3

" ON

‘| ® When input 1 is ON, the specified MC20 Module goes

into the single-block operation mode, and MC contro!
relay SBKL {single-block mode) tums ON.

‘ j’_ & When execution of a block is completed during program

execution, single-block stop status goes into effect. MC
control relay SBKS (single-block stop status) tums ON.

1 & To clear the single-block stop status and restan

program execution, tum the PROGRAM RUN (MVL)
input 1 from OFF to ON,

ON

OFF

OFF

ON

OFF

& When input 1 is OFF, the MC20 Module goes into the
normal continuous operation mode.

OFF

OFF

OFF
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m

2.3.2 MACHINE LOCK MODE (MLK)

Function

When PROGRAM RUN (MVL) is executed, the current position display is changed according
to the program. MACHINE LOCK MODE (MLK), however, changes the mode so that the ac-
tual controlled axis is locked and does not move,

Structure

1) The structure of the MLK instruction is shown below.

Machine lockmode: Input1 ———  Controlblock  ——— Quiput 1: In machine lock mode
——— Output 2: Error
MC
MLK <4 — Indicates MACHINE LOCK MODE instruction.

MLK structure

2) The settings shown below are required for the control block in the top element. The lead-
ing reference number is specified forthe top element. Referto Table 2.25 MLK Structural
Elements for details on the ranges of reference numbers that can be specified.

Contrel Block

Holding registers —l Contentf of registers
Leading reference —  4x00m MC20 Module number: 1 or 2

number
Ax00%+1 Used by system.

4300000+2 Status (Refer to 2.1.5 Error Status.)

Operation

1) The following table shows the basic operation of the inputs and outputs.

/O Number | Operation Name Description Input Contacts

Input 1 Machine lock mode | When this input is ON, the MC20 N.O. contact
Module is in machine lock operation _| [_
mode. While in this mode, the current

position display changes according to
the program but the controlied axis is
locked and does not move.

Output 1 In machine lock This output tums ON when input 1 is tumed ON and MC controf
mode relay MLK (machine lock mode) is turned ON.
Output 2 Error When an error occurs, the ON pulse signal is output and the

l— 1 scan instruction is terminated. The pulse width is one scan. For
details, refer to 2.1.5 Error Status.

ON pulse signal
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2.3.2 MACHINE LOCK MODE (MLK) cont.

Note (a) Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.
{b) The pulse width of the ON pulse sigﬁal i5 one scan.

2) lfinput 1 is turned ON and one second elapses before MC control relay MLK (machine
lock mode) is turned ON, the ON pulse signal will be given for output 2 and a timeout error
will occur. )

3) When a travelling axis is stopped by means of éwitching to the machine lock mode, MC
control relay MLKxS (axis x machine lock stop) is turned ON. When the machine lock
mode is cleared and program execution begins, this MC control relay(s) is tumed OFF.

4EXAMPLE p- In this example, mac_hine _Io_ck mode is specified f0|i MC20 Module 2.

Ladder Diagram !

Machine 400001 | 000 Machine lock mod
| . 101 achine mode
100001 lock mode )_
MC 000102 Error
MLK
P
400001 2 MC20 Module no. designation
400002 : Used by system.
400003 : Status (Refer to 2.1.5 Error Status.)
Operation -

The MC20 Module number “2” is specified in hélding register 400001.

When N.O. input 100001 is turned ON, MC20 Module 2 is placed in machine lock mode.
Even when the program is running, the controlled axis is locked and does not move.

Note Only one MACHINE LOCK MODE (MLk) instruction can be executed with re-
spect to a single MC20 Module.

B SUMMARY  The following information summarizes the instructioin.

Machine lock mode: :Input 1 Control block =~ Output 1; In machine lock mode
——— Output 2: Error
MC i
MLK
L
MLK structure )
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m

Table 2.25 MLK Structural Elements

Element Meaning Possible Settings
Top . Holding 400001 to 409997
MC20 Module number: 1or2 | | icters (WO00001 to W09997)

Used by system. Do not write.
4xox+2 |- Status

Middle |None —_—
Bottom | Indicates the MLK instruction. e
Table 2.26 MLK Operation
input 1 Status/Remarks Qutput 1 | Output 2 | Qutput 3
ON ® When input 1 is ON, the specified MC20 Module goes ON | OFF None

into the machine lock operation mode, and MC control
relay MLK (machine lock mode) tums ON.

* When a travelling axis is stopped by means of switching
to the machine lock mode, MC control relay MLKxS
{axis x machine lock stop) is tumed ON.

| ® To clear the “machine lock stop” first tum OFF input 1

and then tum the PROGRAM RUN (MVL) input 1 from

OFF to ON.

OFF | » When input 1 is OFF, the machine lock mode is cleared. QFF QOFF None
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2.3.3 MODULE RESET (MRS)

2.3.3 MODULE RESET (MRS)

Function _

- MRS initializes the internal status of the MC20 Module. That is, it resets all alarms of the

MC20 Module and validates the parameters renewed with the Programming Device.

Structure

1) The structure of the MRS instruction is shown below.

Module reset:  Input 1 _—;— " Control block | —— Output 1: Requesting module reset
. i
——— Qutput 2: Error
MC ——— Output 3: Reset start
MRS~—__|

™™ Indicates MODULE RESET instruction.
MRS structure

2) The settings shown below are required for the control block in the top element. The lead-
ing reference number is specified forthe top element. Referto Table 2.27 MRS Structural
Elements for details on the ranges of reference numbers that can be specified.

Control Block
Holding registers : ContentT of registers
Leading reference — [~ 4yo00ix MC20 Module number: 1 or 2

number -
40000+1 Used by system.

A00000+2 Status (Refer to 2.1.5 Error Status.)

3) The actual module reset operation is executed as the MC20 Module receives the MOD-
ULE RESET (MRS) output 3 {reset start} signal. For that reason, execute the next
instruction with respect to the MC20 Module after at least five seconds have elapsed
since the output 3 ON pulse signal was output.,

Validates parameters renewed with the Programming Device

For safety, MC20 Module parameters are not put into effect immediately after being
changed by the Programming Device. To change the parameters to the new set values and
put them into effect, execute either the MODULE RESET (MRS) or MACHINE RESET
(RST) instruction. There are some parameters, however, that are not changed by the MA-
CHINE RESET (RST) instruction. The only ones that are changed are indicated by “Reset”
inthe “When in Effect” column in Appendix B Parameters. All parameters canbe changed to
the last set values by turning the MC20 Module OFF and ON or by executing the MODULE
RESET {MRS) mstructlon
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e

Note I[f the next instruction is executed less than five seconds after the reset is started
by the output 3 signal, an “MC not ready” error will occur and that instruction will be
terminated. Be sure to execute the next instruction until at least five seconds have
elapsed.

Operation

1) The following table shows the basic operation of the inputs and outputs.

/O Number | Operation Name Description Input Contacts
input 1 Module reset Module reset is requested when the Positive transitional
leading edge of the OFF—ON signal contact
for this input is detected. That is, ] _] P }_
initialization of the MC20 Module’s
internal status is specified.

OQutput 1 Requesting module | This output is turned ON by the leading edge of the input 1

reset signal, and it is tumed OFF upon completion of the module
reset request to the MC20 Module,
Output 2 Error When an etror occurs, the ON pulse signal is output and the

P—=i1scan | instruction is terminated. Output 3, however, is not tumed ON.
The pulse width is one scan. For details, refer to 2.1.5 Error

Status.
ON pulse signal

Output 3 Reset start The output 3 ON pulse signal is output when the module reset
l— 1 scan request to the MC20 Module has been completed properly. The
pulse width is one scan.

ON pulse signal

Note (a) Use the contact specified under “Input Contacts” to tum input 1 ON and OFF.
(b) The pulse width of the ON pulse signal is one scan.

2) The following items are initialized at the specified MC20 Module when module reset is
executed by turning input 1 ON.

« Travelling controlled axes are decelerated and stopped.
» Any remaining travelling data is deleted.
« Motion program execution pointers are deleted.

« In an incremental position detecting system, the machine coordinate system’s zero
point is made equivalent to the current position.

» All alarms are reset and all alarm histories are cleared.
» Parameters are changed to the values renewed with the Programming Device.

» The foliowing data is cleared: (1) common variables, (2) MC coils, and (3) matrix setting
instruction values.

» After the above items are executed, the MC20 Module is restarted from the beginning.
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2.3.3 MODULE RESET (MRS) cont.

The following data is retained.
« System variables

+ H variables ‘ .
o Point table values _
3 Homeﬁ positiéms of absolute de.tecting systern?s

4EXAMPLEp  [n this example, module reset is executed for MC20 Module 1.

Ladder Diagram -
—[ I——— © 400001 F—— >—
100001 Mcdule reset 000101 Requesting module reset
MC 000102 Error
MRs —
000103  Reset start
400001 1 MC20 Module no. designation
400002 Used by system.
400003 ' Status (Refer to 2.1.5 Error Status.)
Operation : - : |

t

The MC20 Module number "i” is specified in holding register 400001.

When input 1 (100001} is tumed ON, module reset is executed and MC20 Module 1 is
returned to the status that was in effect immediately after it was powered up.

Note Only one MODULE RESET (MRS} mstructlon can be executed with respectto a
single MC20 Module ,

H

» SUMMARY  The following information summarizes the instructidn.'

Module reset:  Input 1 Controlblock | —— Qutput 1: Regquesting module reset
~ f— Output 2: Error
MC £
——— Qutput 3: Reset start
MRS . P -

MRS structure
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Table 2.27 MRS Structural Elements

Element Meaning Possible Settings
Top . Holding 400001 to 409997
MC20 Module number: 1 or 2 registers (WO00001 to W09997)
4300000+ Used by system. Do not write.
I AXXRXXA2 Status
Middle | None ~ —
Bottorn | Indicates the MRS instruction. —

Table 2.28 MRS Operation
Input 1 Status/Remarks Output 1 | Output 2 | Qutput 3
OFF- | ® Module reset is requested at the leading edge of input ON OFF OFF
) l 1. That is, initialization of the MC20 Module’s internal i )
ON status is specified. :
® The output 3 ON puise signal is output when the above OFF ON pulse
module reset request has been completed. _
® When the MC20 Module receives this ON pulse output,
it executes the module reset within five seconds.

Note Approximately 5 s is required to complete resetting the MC20 Module. Wait at
least 5 s after executing MODULE RESET (MRS) before executing the next
instruction in the program.

—291 —



Creating Ladder Logic Programs
2.3.4 MACHINE RESET (RST)

2.3.4 MACHINE RESET (RST)

- Function

RST is used to partly initialize the status of the MC20 Module. RST resets some alarms of the
MC20 Module and changes parameters to the values renewed with the PARAMETER
SETTING (PRM) instruction.

Structure

1) The structure of the RST instruction is shown peloﬁ.

Magchine reset: Input1 -~———  Control bloc;k — Output 1: Machine resetting
Output variable clear:  Input 2 ° |—— Output2: Error
MC —— Output 3: Reset completion
RST - __| _
[ — - . .
: Indicates RST instruction.
RST structure' - .. .

2) The settings shown below are required for the control block in the top element. The lead-

ing reference number is specified for the top ele:me nt. Referto Table 2.29 RST Structural
Elements for details on the ranges of reference numbers that can be specified.

Control Block
Holding registers Contents of registers
Leading reference — [~ 400000 MC20 Modute number: 1 or 2

number :
40000¢+1 Used by system.

£X00000+2 Status {Refer to 2.1.5 Error Status.)

+

Changes parameters to values renewed with PARAMETER SETTING (PRM)
instruction '

For safety, MC20 Module parameters are not put into effect immediately after being
changed with the PARAMETER SETTING (PRM) instruction, To change the parameters to
the new set values and put them into effect, execute the MACHINE RESET (RST) instruc-
tion. If MODULE RESET (MRS) instruction is executed or the MC20 Module is tumed OFF
and ON after the PARAMETER SETTING (PRM) instruction is executed, the new set val-
ues will be canceled and the previous parameters set with the Programming Device will be
valid. '

To change the parameters to the values set with th¢ Programming Device, execute MOD-
ULE RESET (MRS) or MACHINE RESET (RST) instruction. There are some parameters,
however, that are not changed by the MACHINE RESET (RST) instruction. The only ones
that are changed are indicated by “Reset” in the “When in Effect” column in Appendix B Pa-
rameters. All parameters can be changed to the new set values by tumning the MC20 Mod-
ule OFF and ON or by executing the MODULE RESET (MRS) instruction.
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Operation

1) The following table shows the basic operation of the inputs and outputs.

YO Number Operation Name Description input Contacts

Input 1 Machine reset Module reset is executed when the |  Pasitive transitional
leading edge of the OFF—ON contact
signal for this input is detected. _| P }_

That is, MC20 Module alarm status
is reset and parameters are
changed to the last set values.

Input 2 Output variable clear | If this input is OFF when input 1 is N.O. contact
ON, output variables are not _I |_
cleared. If this input is ON, then

output variables are not cleared.

Qutput 1 Machine resetting This output is tumed ON by the leading edge of the input 1
sighal, and is tumed OFF when machine reset execution is
completed. That is, it is tumed OFF when MC control relay
RSTL (machine resetting) turns OFF.

Output 2 Error When an error occurs, the ON pulse signal is output and the
f—{ 1 scan instruction is terminated. Output 3, however, is not turned
ON. The pulse width is one scan. For details, referto 2.1.5
Error Status.
ON pulse signal
Output 3 Reset completion The ON pulse signal is output when the machine reset
—| 1 scan operation is completed properly. The pulse width is one
scan.
ON pulse signal

Note (a)Use the contact specified under “Input Contacts” to turn input 1 ON and OFF. '
(b) The pulse width of the ON pulse signal is one scan.

2) The following items are executed at the specified MC20 Module when the machine reset
operation is executed by tumning input 1 ON.

» Travelling controlled axes are decelerated and stopped.

= Any remaining travelling data is deleted.

« Motion program execution pointers are deleted.

» Part of the alarms are reset. (See nqte on the next page.)

= Alarm histories are cleared.

» Parameters are changed to the last set values.

» Parameters renewed with the PARAMETER SETTING (PRM)instruction are validated.
= The following data is cleared: (1) MC relays, and (2) M code relays.
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2.3.4 MACHINE RESET (RST) cont.

The following data, however, is retained. i
» Common variables

» System variables

* H variables
¢ Point table values

» Matrix setting instruction values

» Machine coordinate system'’s zero point in an.incremental position detecting system
« Home position for each axis specified in an absolute position detecting system

. I
Note The alarm reset is executed, but the following impopant alarms are not reset.

Code Message Code Message

79 Parameter destruction Al4 Absolute encoder alarm

80 Axis name duplicated designation A15 Absolute encoder communication
error

82 lilegal parameter Al8 Absolute encoder battery alarm

84 EZPROM error :

The status of these alarms can only be reset by powering up or by executing MODULE
RESET (MRS). The Servopack alarm status, however, can be reset by means of the
alarm reset output from the MC20 Module.

<4EXAMPLEp-  Inthis example, the machine reset operation is executed for MC20 Module 2, and the output
variables are cleared. ' ' ’

Ladder Diagram
Pl——— 40000t — _ _
100001 :‘I;chme re- ' 000101 Machine resetting
Output | : 000102  Ermor
100002 /oiobis MC.
clear RST
000103 Reset completion
400001 2 MC20 Module no. designation
400002 : Used by system.
400003 Status (Refer to 2.1.5 Error Status.)
Operation ;

The MC20 Module number “2” is specified in holding register 400001, -

4
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After input 2 (10002) is tumed ON, the machine reset operation is executed when input 1
(100001) is ON. The alarm status is reset and the parameters are changed to the last set
values, In addition, the output variables are cleared.

Note Only one MACHINE RESET (RST) instruction can be executed with respectto a
single MC20 Module. Do not execute more than one instruction at the same time.

P SUMMARY  The following information summarizes the instruction.

Machine reset: Input 1 Control block  ——— Qutput 1: Machine resetting
Qutput variable clear: Input2 —— —— Output 2: Error
MC —--— Output 3: Resat completion
RST ’
RST structure

Table 2.29 RST Structural Elements

Element Meaning Possible Settings

Top . Holding 400001 to 409997
MC20 Module numbar: 10r2 | | aters (W00001 to W09997)
Used by system. Do not write.
| 400XX%+2 Status

Middle | None —

Bottom | Indicates the RST instruction. —

Table 2.30 RST Operation

input1 | Input2 | Input3 Status/Remarks Output 1 | Output 2 | Output 3

OFF. | OFF None |e Machine reset is executed at the ON OFF OFF
1 leading edge of input 1. Cutput
ON variables, howaver, are not
cleared.

¢ During the machine reset
operation, MC control relay i {
RSTL {machine resetting) is ON.

¢ When the machine reset OFF ON pulse
operation has been properly
completed, the output 3 {reset
completion) pulse signal is
output.

OFF ON None | Machine reset is executed at the ON OFF OFF

L leading edge of input 1, and

ON output variables are cleared.

® During the machine reset
operation, MC control relay \ 1
RSTL (machine resetting) is ON.

o When the machine reset OFF ON pulse
operation has been properly
completed, the output 3 (reset
completion) pulse signal is
output.
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2.3.5 EMERGENCY STOP NOTIFICATION (ESP)

2.3.5 EMERGENCY STOP NOTIFICATIOI\i (ESP)

Function

ESP notifies the MC20 Module that the emergency stop button for the relevant system has
been pressed.

Structure

i

1

1} The structure of the ESP instruction is shown below.

Emergency stop: Input 1

.
1

Control block  ——— Qutput 1: Emergency stop
—— Qutput 2: Error
MC —— Output 3: Emergency stop completion
ESP ~~—___| '

ESP structure

" Indicates EMERGENCY STOP NOTIFICATION instruction. _

2) The settings shown below are required for the dontrol block in the top element. The lead-
ing reference number.is specified for the top element. Refer to Table 2.31 ESP Structural
Elements for details on the ranges of reference numbers that can be specified.

Operation

Ct'antrol Block
Holding registers , Contents of registers
Leading reference — [ 40000 MC20 Module number: 1 or 2
number -

4x0000¢+1 Used by systermn.
420000(+2 Status (Refer to 2.1.5 Error Staius.)

1) The following table shows the basic operation of the inputs and outbuts.

/O Number | Operation Name | Description Input Contacts
Input 1 Emergency stop This input is connected to the contact N.O. contact
that tums ON when the emergency __' I‘—
| stop button is pressed for the relevant
system. When this input is ON, the
MC20 Module is notified that the
] emergency stop is in effect.
Output 1 Emergency stop | This output tums ON when MC control relay ESPL (emergency
stop) is tumed ON by the tuming ON of input 1.
Output 2 Error © | When an error occurs, the ON pulse signal is output and the
. k—1scan instruction is terminated. Qutput 3, however, is not tumed ON.
’ The pulse width is one scan. For details, refer to 2.1.5 Error
Status. '
ON pulse signal
Output 3 Emergency stop The output 3 pulse signal is output when MC control relay ESPL
completion (emergency stop) is turned OFF by the tuming OFF of input 1.
k—= 1 scan The pulse width is orie scan.
ON pulse signal
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“

Note (a) Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.
(b) The pulse width of the ON pulse signal is one scan.

2) The following items are executed at the specified MC20 Module when the emergency
stop notification is executed by turning ON input 1,

» Travelling controlled axes are decelerated and stopped.

» Any remaining travelling data is deleted.

» Motion program execution pointers are deleted.

» The servo is tumed OFF.

All MC20 Module internal status and data other than the above is retained.

<EXAMPLEp-  In this example, MC20 Module 1 is notified that an emergency stop is in effect.

Ladder Diagram
E 400001
100001 s(g‘pergency 000101 Emergency Stop
MC 000102 Error
ESP
000103 Emergency stop completion
400001 1 MC20 Module no. designation
400002 Used by system.
400003 Status (Refer to 2. 1.5 Error Staius.)
Operation

The MC20 Module number “1” is specified in holding register 400001.

When input 1 (100001) is turned ON, MC20 Module 1 is notified that an emergency stop
is in effect. Any travelling controlled axes are decelerated and stopped.

Note Only one EMERGENCY STOP NOTIFICATION (ESP) instruction can be
executed with respect to a single MC20 Module. Do not execute two or more

instructions at the same time.

» SUMMARY The following information summarizes the instruction.

Emergency stop: Input1 — Control block — Qutput 1: Emergency stop

—-— OQutput 2: Error

MC
ESP

Qutput 3: Emergency stop completion

*  ES8P structure
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2.3.6 ALARM RESET (ARS)
Table 2.31 ESP Structural Elements

Element i ~ Meaning ) Possible Settings

Top . * | Holding 400001 to 409997
MC20 Module number: 1 or 2 | registers (W00001 to W09997)
Used by system. . | Do not write.
[ 4wooos2 | Status

Middle |None H

Bottom | Indicates the ESP instruction. i s

. Table 2.32 ESP Operation -

Input 1 Status/Remarks : Output 1 | Qutput 2 | Output 3
“ON- | ® When input 1 is ON, the specified MC20 Module is ON OFF OFF

notified that an emergency stop is in effect. MC control
" relay ESPL (emergency stop) is tumed ON.
OFF | e When input 1 is OFF, the specified MC20 Module is OFF OFF ON pulse
' notified that the emergency stop is finished. MC control '
relay ESPL {(emergency stop) is tumed OFF, !
® The output 3 pulse signal is output as the emergency
stop completion signal. :

2.3.6 ALARM RESET (ARS)

Function

o e e e pee s

ARS resets the MC20 Module's alanﬁ status and clears the alarm history.

Structure

1) The structure of the ARS instruction is shown below.

Alarm reset: Input 1 Control block  I—— Output 1: Alarm resetting
S Output 2: Error
MC ——— Output 3: Reset completion
ARS — )

" Indicates ALARM RESET instruction.
ARS structure

2) The settings shown below are required for the control blbck inthe top element. The lead-
ing reference number is specified for the top element. Refer to Table 2.33 ARS Structural
Elements tor details on the ranges of reference numbers that can be specified.

Contro! Block
Holding registers Contents of registers
Leading reference —| 4000 MC20 Module number: 1 or 2
number

4x0000+1 Used by system.
A300000+2 Status (Refer to 2.1.5 Error Status.)
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Operation

1) The foliowing table shows the basic operation of the inputs and outputs.

/O Number | Operation Name Description Input Contacts
Input 1 Alarm reset The alarm reset is executed whenthe | Positive transitional
leading edge of the OFF—ON signal contact
for this input is detected. That is, the _1 P !_
alarm status is reset and the alarm
history is cleared.

Output 1 Alarm resetting This output is tumed ON by the leading edge of the input 1
signal, and it is turned OFF when the alarm reset operation is
completed, i.e., when the MC control relay ARSL (alarm reset
completion) ON pulse signal is output.

Output 2 Error When an error occurs, the ON pulse signal is output and the
1 scan instruction is terminated. Qutput 3, however, is not turned ON.
The pulse width is one scan. For details, refer to 2.1.5 Error
— Status.

ON pulse signal

Qutput 3 Reset completion | The output 3 ON pulse signal is output when the alarm reset
p—={ 1 scan operation has been completed properly. The pulse width is one
scan.
ON pulse signal

Note (a) Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.
{b) The pulse width of the ON pulse signal is one scan.

2) The following items are reset/cleared at the specified MC20 Module when alarm reset is
executed by turning ON input 1.

» The alarm status is reset.
« The alarm history data is clearad.
All MC20 Module internal status and data other than the above is retained.

Note Even when alarm reset is executed, the following important alarms are not reset.

Code Message Code | Message

79 Parameter destruction A4 Absolute encoder alarm

80 Axis name duplicated designation A15 Absolute encoder communication error
82 llegal parameter A18 Absolute encoder battery alarm

84 EZPROM error

TERMS i Alarm History Data

The MC20 Module maintains an error history in which a maximum of nine errors that have
occurred can be stored at one time. This alarm history data can be displayed on the Pro-
gramming Device, after executing the MONITOR (MON) instruction in which monitor
number 0010 is designated.
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2.3.6 ALARM RESET (ARS) cont.

4EXAMPLEp

» SUMMARY

The status of these alarms can only be reset by pdweﬁng up or by executing MODULE RE-
SET (MRS). The Servopack alarm status, however, can be reset by means of the alarm reset

output from the MC20 Module.

i
i

In this example, module reset is executed for MC20 Mdd_ule 1.

Ladder Diagram
P.
-100001 Alarm reset
400001
400002
400003
Operation

400001 F——{ >—
T 000101 Alarm resetting

MC 000102 Error

ARS -
000103 Reset completion

1 MC20 Module no. designation

Used by system.
Status (Refer to 2.7.5 Error Siatus.)

The MC20 Module number “1” is specified in holding register 400001.

When input 1 (100001) is tumed ON. the alarm reset is executed. The alarm status of the
MC20 Module 1 is reset and the alarm history is cleared.

Note Only one ALARM RESET (ARS) instruction can be executed with respect to a
single MC20 Module. Do not execute two or more instructions at the same time.

The following information summarizes the instruction.

Alarmreset:  Input 1 Control block  ——— Output 1: Alasm resetting
—— Output 2: Error
MC ' .
——— Quiput 3: Reset compietion
ARS P P
ARS structure
Table 2.33 ARS Structural Elements
Element  Meaning Possible Settings
Top . Holding 400001 to 409997
MC20 Module number: 10r2 | o isters (W00001 to W03997)
Used by system. Do not write.
Axx000x+2 Status
Middle | None oo —_—
Bottom | Indicates the ARS instruction. —_
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D EIRANN=.,

Table 2.34 ARS Operation
Input 1 Status/Remarks Output 1 | Output 2 | Output 3
OFF | ® Alarm reset is executed at the keading edge of input 1. ON OFF OFF
4 That is, the alarm status is reset and the alarm history is l 1
ON cleared. .
# The output 3 ON pulse signal is output when the above OFF ON pulse
alarm reset operation has been completed. The MC
control relay ARSL (alarm reset completion) ON pulse
signal is also output. '

2.3.7 MONITOR (MON)

Function

MON monitors all kinds of status and data for the specified MC20 Module controlled axis.

Structure

1) The structure of the MON instruction is shown below.

Monitor start:  Input1 ———  Controlblock  |—— Output 1: Monitosing
Monitor data ~ —— Output 2: Error
MC . . .
—— Qutput 3: Monitor completion
MON\

- ™ Indicates MONITOR instruction.
MON structure

2) The settings shown below are required for the control block in the top element. The lead-
ing reference numberis specified forthe top element. Referto Table 2.35 MON Structural
Elemnents for details on the ranges of reference numbers that can be specified.

Control Block

Holding registers —l

Leading roference —|  dxoooo MC20 Module number: 1 or 2

number 40000+1 | Monitor number: 0001 to 4603
A50000¢+2 Controlled axis designation: 1,2, 4, or 8
hoox+3 Used by system.

Ao00uc+4 Status (Refer to 2.1.5 Error Status.)

Contents of registers

3) Specify a monitor number to designate the object that is to be monitored. The relation-
ships between the monitor numbers and monitored objects are shown in Table 2.35.
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L . . _________________________.___________________ "
2.3.7 MONITOR (MON) cont. ' .

Table 2.35 Monitor Numbers and Monitored Objects

Mcnitor Number - N= . Monitored Object
000N 1 Current position
2 Following error
3 Cumrent speed
) ) 4 Instruction speed
0010 —_— . | Current alamm and alamm history (9
. : - | tems)
002N ’ 1t06 * | MC20 Medule external input status
0031 _— * | MC20 Module external output status
01NN 0to 15 | Common parameters
0200 _ O and B numbers being executed
0300 — H variables (H1 to H8)
1NNN 1 to 500 " | Point table data
2NNN 110199 Common variables
3NNN - 001 to 008 " | System variables
’ 101 to 118 Link input variables
20ito 216 . Link output variables
4NNN 101 to 603 Individual axis parameters (NNN:
: | Individual axis parameter 3-digit
numbers from PA onward)

4) When monitor no. 4NNN (individual axis parameters) is specified, specify in holding reg-
ister 400txx+2 the number corresponding to the controlled axis which is to be monitored.
For example, specify “4" to monitor the individual axis parameters for axis 3. Multiple
axes cannot be designated for a single instruction. The numbers corresponding to the
four controlled axes are shown befow.

Axis Number Corresponding Number
Axis 1 B
Axis 2 2
Axis 3 - -4
Axis4 ’ 8

This axis designation will be ignored for monitoring objects other than monitor no. 4NNN
(individual axis parameters). n this case, in principle, set each corresponding value to
zero. .

5) As shown in the following illustration, the results'of the monitoring operation are stored in
the holding registers in the middie element of the instruction. Specify the leading refer-
ence number for the results. In the following illustration, this is represented by 4x00xx+5.

Although the number of holding registers varies’_With the monitor number (i.e., the object
of monitoring), 16 holding registers are always used for monitor data. The capacity of a
single holding register is 16 bits in binary. :
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Monitor Data
Holding registers —] Contenuf of registers -
Leading —<  4o0000+5 | Monitor data 1 " Monitor data 1 - L
reference - 6 | Monitor data 2 Monitor data 1 - H
number JOOCKK+ onitor dal onitor data 1 -
400000+ 7 e e
4mm LN ] or - e
2 ! . ! _ Results of monitoring operation
4000tx+14 Monitor data 9 Monitor data 5 —L (mammum of 16 registers)
4x0x+15 | Monitor data 10 Monitor data 5~ H
hooox+16 e
40000+,
AXXKN . . . Monitordata 8 — L
450000+ 20 : Monitordatag-H _
(16-bit data) (32-bit data)
OIL"]ZQD Itis possible to specify 4yyyyy instead of 4000x+5 as the leading reference number. To avoid

confusion, the use of continuous reference numbers is recommended.
6) The format of the monitor data stored in the holding registers is as follows:
a) Binary 16 bits: Monitor number, © number, B number, etc.
b) Binary 32 bits (signed): Current position, variables, parameters, etc.
Note As used here, “binary 32 bits (signed)” means the following:

Positive value: Normal 32-bit binary.
Negative value: Expressed as two's complement.

7} The Programming Device can be used for viewing the monitor data stored by the MON-
ITOR instruction. Specify the reference number of the holding registers used for the des-
ignated monitor data, and display the data using either the decimal display mode or the
double decimal display mode.

8) The summary atthe end of this section provides a monitor data register map which shows
the storage locations for the various monitor numbers.
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2.3.7 MONITOR (MON) cont.

4EXAMPLEp

Operation

The following table shows the basic operation of tﬁe inputs and outputs.

VO Number | Operation Name Description - input Contacts

Input 1 Monitor start Monitoring is executed when the Positive transitional
leading edge of the OFF—=ON signal contact
for this input is detected. That is, the _| P |_
monitor data corresponding to the
specified monitor number is stored
in the specified data registers.

Output 1 Monitoring This output is tumed ON by the leading edge of the input 1
signal, and it is tumed OFF when the monitoring operation is
completed.

Qutput 2 Error - : When an error occurs, the ON pulse signal is output and the

P—tscan |instruction is terminated. Output 3, however, is not tumed ON.
The pulse width is one scan. For details, refer to 2.1.5 Error
Status. '
ON pulse signal )
Output 3 Monitor completion | The output 3 ON pulse signal is output when the monitoring
=— 15can - | Operation has been completed properly. The pulse width is
. one scan. :
ON pulse signal i

Note (a) Use the contact specified under “Inpjut Contacis” to turn input 1 ON and OFF,

{b)} The pulse width of the ON pulse signal is one scan.

i

Inthis example, the individual axis parameter PA202 (rapid traverse speed) set value is moni-
tored for the controlled axis 3 of the MC20 Modulei1.

Ladder Diagram ’

L
- 400001 o
100001 Monitor start ' 000101 Monitoring
400006 —
MC 000102 Error
~ MON
- 000103 Monitor completion
Control block 400001 1 MC20 Module no. designation
-400002 4202 Monitor number designation
400003 4 Controlled axis designation (= axis 3}
400004 : Used by system.
400005 Status (Refer to 2.1.5 Error Status.}
Monitor data 400006 : Controlled axis number
400007 | ___ ' __ | Rapidtraverse speed—L
400008 ' " Rapid traverse speed — H
Operation

The above settings are made in control block I'iolding registers 400001 to 400003, and
400006 is designated as the leading reference number for monitor data.
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B

Wheninput 1 (100001) is tumed from OFF to ON, the axis 3 for the MC20 Module 1 “rapid
traverse speed” parameter values are stored in holding registers 400007 and 400008,

Note Multipie MONITOR (MON) instructions can be written into a ladder logic program
for a single MC20 Module. It is not possible, however, to execute two or more
instructions at the same time.

» SUMMARY The following information summarizes the instruction.

Monitor start:  Input1 ———  Controlblock ——— Output 1: Monitoring
Monitordata ~ [—— Output 2: Error
MC —— Qutput 3: Moniter completion
MON
MON structure

Table 2.36 MON Structural Elements

Element Meaning Possible Settings
Top Holding 400001 to 409979
I 3 A
__@oooxx | MO20 Module number: 1 or 2 registers (W00001 to W09979)
Monitor number:
0001 to 4GNN (4603)
Controlled axis designation:
1,2,4,0r8
Used by system. Do not write.
l 4300000+4 Status
Middle - Holding 400006 to 409984
Tort-L
Monitor data 1 or | registers (WO00006 to W09984)
16 registered used.
[ oot Monitor data 2 or 1-H 16 registered used.
400000+ Monitor data 3 or 2-L 16 registered used.
m i 16 registered used.
W Monitor data 8-L 16 registered used.
I_—|4’°°°°‘+2° Monitor data 8—H 16 registered used.
Bottorn | Indicates the MON instruction. —_—
Table 2.37 MON Operation
Input 1 Status/Remarks Output 1 | Output 2 | Output 3
OFF | @ Monitoring is executed at the leading edge of input 1. ON CFF OFF
4 That is, the monitor data corresponding to the specified i l
ON monitor number is stored in the specified holding
registers.
® The output 3 (monitor completion) ON pulse signal is OFF ON pulse
output when the monitoring operation has been properly
completed.
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L - . - .
2.3.7 MONITOR (MON) cont. ’ . .

Monitor Numbers and Monitored Objects f

Monitor Number N= Monitored Object
000N 1 - | Current position
2 ‘| Following error
3 | Current speed
4 Instruction speed
0010 —_ Current alarm and alarm history (9
. { items) )
002N 1to6 " | MC20 Modite external input status
0031 — ¢ | MC20 Module external output status
01NN . Oto 15 : | Common parameters
0200 —_ O and B numbers being executed
0300 : — - | H variables {H1 to H8)
1NNN 1 to 500 | Point table data
2NNN 110199 - Common variables
3NNN 001 to 008 System variables
101 to 116 " [ Link input variables
201 to 216 . | Link output variables
4NNN 101 to 603 " | Individual axis parameters (NNN:
i | Individual axis parameter 3-digit
i | numbers from PA onward)

Manitor Data Register Map (Storage Locationsi

Monitor number: 0001 . Menitor number: 0002

Monitored object: Current position Monitored object: Following error
40000+H Axis 1 current position — L | A0000+5 Axis 1 following error - L
4xooo+6 | Axis 1 current position — H * A0000c+6 Axis 1 following error — H
4000047 Axis 2 current position — L | AoooxsT Axis 2 following error — L
4xoooe+8 Axis 2 current position — H 4XX0XX+8 Axis 2 following error — H
40000+8 Axis 3 current position — L 4x000+9 Axis 3 following error - L
4oooo+10 | Axis 3 current position — H S 4oooo+10 | Axis 3 following emror — H
4oooo+11 | Axis 4 current position — L 4ooox+11 | Axis 4 following emor — L
4o00x+12 | Axis 4 current position — H 4o0xx+12 | Axis 4 following error - H

[Specified unit] ‘ . [Pulses]

Monitor number: 0003 Monitor number: 0004

Monitored object: Current speed Monitored object: Instruction speed
430000¢+5 Axis 1 current speed —~ L © 4X0000+5 Axis 1 instruction speed ~ L
4o0xx+6 - 1 Axis 1-current speed - H C o A000X+6 Axis 1 instruction speed ~ H
40000+7 Axis 2 current speed — L - AXXXKX+T Axis 2 instruction speed — L
43000048 Axis 2 current speed — H (| 4xo0x+8 Axis 2 instruction speed - H
4000x+9 Axis 3current speed =L . 40000+9 Axis 3 instruction speed - L
4ooxx+10 | Axis 3 current speed — H © Awoo+10 [ Axis 3 instruction speed — H
A000a+11 Axis 4 current speed ~ L v 40000+11 Axis 4 instruction speed ~ L
40000412 | Axis 4 current speed - H 400006+12 | Axis 4 instruction speed - H

[r/min] . . {mm/min]
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“ ]
Monitor number: 0010 Monitor number: 002N
Monitored object: Current alarm and Monitored object: MC20 Module
alarm history (9 items) external input status
4000x+5 Current alarm Input status (see Note 2 on
400006 | Alam history 1 the next page)

AXXXXX+7 Alarm history 2
4:0000(+8 Alarm history 3

dooooeS Alarm history 4 Monitor number: 003N

Axxoox+10 | Alarm history 5 Monitored object: MC20 Module

$rooooc+11 Alarm h|st°ry [ external cutput status
4xxoo+12 | Alarm history 7 0000+5 | Output status (see Note 2 on
$0o0+13 | Alarm history 8 the next page)

4x00x+14 | Alarm history 9

Monitor number: 01NN Mon?tor number: 0300
Monitored object: Common parameters Monitored object: H variables (H1 to H8)
4x000+5 Parameter valug — L

40000+5 H1-L

400000+6 H1-H
4XX000+7 H2-L

4:00000+8 H2-H

AX00X+6 Parameter value — H

230000+.... “sn
Monitor number: 0200 a
Monitored object: O and B numbers A0 -
being executed 4300000+ e
AXXXXX+ O number {program number} Aoooxtl7 | H7-L
4xoxx+6 | B number (block number) Auoox18 | H7-H
H0oxx+19 H&L
40000:+20 H8H
Monitor number: 1NNN Monitor number: 2NNN
Monitored object: Point table data Monitored object: Common variables
4AXXXXX+5 Point number AX0NKX+5 Common varable value - L
AXXKXK+E Axis 1 point data — L A00x+6 Commean variable value — H

4X00000+7 Axis 1 point data—H
A000+8 Axis 2 pointdata— L
40000+ 9 Axis 2 point data —~H
4xoo00o0+10 Axis 3 point data— L.
d00xx+11 Axis 3 point data~H
AXXXXK+12 Axis 4 pointdata-L
Axxxxx+13 Axis 4 point data-H

Monitor number: 3NNN Monitor number: 3NNN

Monitored object: System variables Monitored object: Link input variables
4o0x+5 System variable value — L 40000+ Link input variable vaiue — |
4X00000+6 System variable value — H Ax00o+6 Link input variable value - H
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2.3.7 MONITOR (MON) cont.

Monitor number:
Monitored object:

4000%+5

4000+86

Note (1) The contents of any registers up to 4000+

3NNN
Link output variables

Link output variable value - L.
Link output variable valus — H

be reset to “0.°

Monitor number:

4NNN

Monitored object: Individual axis parameters

A0S
430000¢+6
4x0oo+7

Axis number

Parameter value — L
Parameter value — H

5 to 4x00x+20 without effective data will

(2) The meaning of the external input status is shown below,

Monitor number Name 1=0N, 0=0FF
0021 Overtravel signal b7 b6 b5 b4 b3 b2 bl b0
I ] l [
) I Axis 10T Axis 10T+
o] Axis 20T~ Axis 20T+
Axis 30T Axis 30T+
Axis 40T— Axis 40T+
0022 ﬁ{t‘:_:hd;‘;":{a“m Himit b7_b6 b5 b4_ b3 b2 b1 bo
L[ | L 1 T ] ]_]
; , Asis 1 dog ’ Axis 1
Axis 2 dog Axis 22€ro
Axis 3 dog Axis 3267
’ Axis 4 dog Axisa 267
. Zerg
0023 Axis 1 encoder pulse b7 bS5 b5 b4 b3 b2 bl bO
0024 Axis 2 encoder pulse [ ] ' 1 T T 1T 1T
0025 Axis 3 encoder pulse i ]
0026 Axis 4 encoder pulse . PA
PB
ORG
(3) The meaning of the external output status is shown below.
Monitor number Name , 1=0N,0=0FF
0031 Brake output signal b6 bS5 b4 b3 b2 b1 b0

L [ T T T T ]

|

Axis 1
brake
Axis 2 brake
Axis 3 brake
Axis 4 brake
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L e

2.4 Data Setting Instructions

parameters, variables, constants, etc., fromthe ladder logic program. These instructions

This section explains the ladder motion instructions that set and change CPU Module
are used for relatively advanced applications.

241 COORDINATE SETTING (POS) .....oiiiiiiiiiiiiieiiiieeniens, 2-109
242 PARAMETERSETTING(PRM) ..ottt eenans 2-114
243 HVARIABLESETTING (VAR} .....ccoviniiiiii it iiieeeeein 2-117
244 POINTTABLESETTING(PTBL) ......coviiniiiiiiiiii i anaennnns, 2-122
245 HOMEPOSITIONSETTING (ZST) ... .covii it iieeieeaas 2-126

2.4.1 COORDINATE SETTING (POS)

Function

POS changes the current position to the coordinate values for the specified axes, and creates
a new coordinate system. It has the same effect as the motion program’s CURRENT PQOSI-
TION SETTING (POS) instruction. The new coordinate system set by COORDINATE SET-
TING (POS) is called a “work coordinate system.”

Structure

1) The structure of the POS instruction is shown below.

Coordinate setting:  Input1 ————  Controlblock  ——— Qutput 1: Current position setting
— Ohsput 2: Error
MC p—— Oﬁtput 3: Setling completion
POS ~__ |
™™ indicates COORDINATE SETTING instruction,
POS structure
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2.4.1 COORDINATE SETTING (POS) cont.

2) The settings shown below are required for the control block in the top element. The lead-

ing reference number is specified for the top element. Referto Table 2.38 POS Structural
Elernents for details on the ranges of reference numbers that can be specified.

Control Block

Holding registers j ' . ContentT of registers
Leading reference — 4300000 MC20 Module number: 1 or 2

number . .
) 4X0000¢+1 Controlled axis designation: 1, 2, 4, 8, or sum

4ocox+2 | Axis 1 coordinate value — L

4x000+3 | Axis 1 coordinate value — H
| _4xoox+d | Axis 2 éoordinate value — L
4ooxx+5 | Axis 2 coordinate value — H
| 4000046 | Axis 3 coordinate value — L T oto20980,008
4x00x+7 | Axis 3 coordinate value — H o

| 4000x+B_ | Ais 4 coordinate value — L

4xoox+9 Axis 4 coordinate value — H
40000410 | ygad by system. ‘

4x000c+1! | Siatus (Refer to 2.1.5 Error Status)

]— 0 0 $99,999,999

]— 0 t0 299,999,999

]— 010 $99,999,999

3) Todesignate the controlled axes, specify in holding register 4x00c¢+1 the numbers corre-
sponding to the axes that are to have the current position coordinates set. The numbers
are shown in the following table. To designate multiple axes with a single instruction,
specify the sum of the desired axes. For example, if the desired axes are 1, 2, 3, and 4,
the corresponding numbers would be 1, 2, 4, and 8. Therefore the sum would be 15 (j.e.,

"14+2+4+8=15).

Axis Number Corresponding Number
Axis 1 1
Axis 2 2
Axis 3 4
Axis 4 8

4) The axis x coordinate value is directly designated in signed 32-bit binary, using two reg-

isters.
Axis 1 Axis 1
coordinate value— H coordinate value — L
4:00000+3 40000+ 2 = signed A2-bit binary

F— d
m Signed 32-bit Binary

The usage of “binary” here is defined as follows:
Positive value: Normal 32-bit binary.
Negative value: Expressed as two's complement.
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DECIMAL—BINARY CONVERSION (DCST) instruction is convenient when carrying out di-
rect designation of binary numbers.

Coordinate value in DECIMAL 4r000+2
eight digits decimal &> BINARY ~ o> 4300000+3
CONVERSION
(DCST)

5) The unit for inputting the value designated as the coordinate value is determined by the
MC20 Module’s common parameter POO05 (decimal position).

MC20 Module Reference Unit
Parameter Setting Linear Axis Rotary Axis
POO05 =1 0.1 mm 0.1°
POOOS =2 0.01 mm 0.01°
PO0O05 = 3 0.001 mm 0.001°

4EXAMPLEp Linear Axis:

Inthis example, the coordinate value designation is actually specified in binary but appears in
decimal.

Coordinate value designation: ~455000
Actual coordinate sefting (when P0005 = 3): —455.000 mm

Operation

The following table shows the basic operation of the inputs and outputs.

/O Number | Operation Name Description Input Contacts
input 1 Coordinate setting The coordinates are set when the Positive transifional
: leading edge of the OFF—ON signal contact
for this input is detected. That is, the _I P |.._

current position is changed, for the
specified controlled axis only, to the
specified coordinates.

Output 1 Current position This output is tumed ON by the leading edge of the input 1
setting signal, and it is turned OFF when the coordinate setting

operation is completed.

Output 2 Error When an error occurs, the ON pulse signal is output and the

1 scan instruction is terminated. Output 3, however, is not tumed ON.
The pulse width is one scan. For details, referto 2.1.5 Error
Status.
ON pulse signal

Cutput 3 Setting completion The output 3 ON pulse signal is output when the coordinate
b—e 1 scan setting operation has been completed properly. The pulse
width is one scan.

ON pulse signal

Note (a)Use the contact specified under “Input Contacts” to tumn input 1 ON and OFF.

(b) The pulse width of the ON pulse signal is one scan.
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2.4.1 COORDINATE SETTING (POS) cont.

&Caution The COORDINATE SETTING {POS) command is used to create a new workpiece coordi-
nate system. Before executing this command, be absolutely sure to check the workpiece
coordinate system to make sure that the designation of the workpiece coordinate system is
correct. Failure to do this may resultin damage to eqmpment serious personal injury, oreven
death.

<4EXAMPLEp In this example, MC20 Module 1's current position is setto the following coordinates: X =100
mm; Y = 200 mm; Z = 300 mm; and S = 400 mm.

Ladder Diagram
° Coordinate 400001 . 000101  Current positi
: urrent position setting
100001 &g :
Me 000102 Emor
POS '
., 000103 Setting completion
400001 1 " MC20 Module number: 1 or 2
400002 15 . Controlled axis designation; Axes 1, 2, 3, and 4
. 400003 | Binary  |" Axis 1 coordinate value — L
400004 100000 * Axis 1 coordinate value - H
400005 | _Binary | Axis 2 coordinate value — L
400006 200000 - Axis 2 coordinate value — H
400007 | Binary |’ Axis 3 coordinate value —L
400008 | 300000 | Axis 3 coordinate value - H
400009 | Binary = | Axis 4 coordinate value - L
400010 400000 : Axis 4 coordinate value - H
400011 Used by system.
400012 + Status (Refer to 2.7.5 Error Status.)
Operation

The above settings are made in control block holding registers 400001 to 400010.

Wheninput 1 (1 00001) is turned ON, the current position is set to the specified coordinate
value for axes 1, 2, 3, and 4 of MC20 Module 1.

. i :
Note Muitiple COORDINATE SETTING (POS) instructions can be written into a ladder
logic program for a single MC20 Module. It is not possible, however, to execute
two or more instructions at the same time.

» SUMMARY The following information summarizes the instruction.

Coordinate settind: Input 1 Control block ——-~ Qutput 1: Current position setting
—— Qutput 2: Error
. MG, : . .
— Output 3: Setting completion
PQOS e 9 comp .
POS structure
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Table 2.38 POS Structural Elements

Element Meaning Possible Settings
Top Holding 400001 to 409988
XOKNX Meodule number: 1 :
MC20 o n riorz registers {W00001 to W(09988)
Axis designation: 1, 2, 4, 8,
or sum {multiple axis designation)
Axis 1 coordinate value — L —r—
Axis 1 coordinate value — H

Coordinate value: 0 to 89,999,999
AX0000+4 Axis 2 coordinate value — L —

4X0000+5 Axis 2 coordinate valué -H

Coordinate value: 0 to 99,999,999
43000 +6 Axis 3 coordinate value — L ———

H0000+7 Axis 3 coordinate value — H

Coordinate value: 0 to 199,999,999
4000¢x+8 Axis 4 coordinate value — L —

$30000+9 " Axis 4 coordinate value — H

Coordinate value: 0 to 99,999,999
4x0000¢+10 Used by system. Do not write.

Hooox+11 Status

Middle None —_—
Bottom | Indicates the POS instruction. —_—

i

Table 2.39 POS Operation
Input 1 Status/Remarks Output 1 | Output 2 | Output 3
OFF | ®» The coordinates are set at the leading edge of input 1. ON OFF OFF
- That is, the current position is changed, for the specified l i
ON .| controlled axis only, to the specified coordinate value.
e The output 3 (setting completion) ON pulse signa! is OFF ‘ON pulse
output when the coordinate setting has been properly
completed.
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2.4.2 PARAMETER SETTING (PRM)

2.4.2 PARAMETER SETTING (PRM)

Function

PRM changes the set values for specified parametér. The changed settings, however, are not
actually put into effect until after the MACHINE RESET {RST) instruction has been executed.

Structure

1) The structure of the PRM instruction is shown below.

Parameter setting:  Input 1 Controfblock  |——— Output 1: Parameter setting
—— Output 2: Error
phgc;ﬁ ) —— Qutput 3: Setting completion

Indicates PARAMETER SETTING instruction.
PRM structure ; :

2) The settings shown below are required for the control biock in the top element. The lead-
ing reference number is specified for the top element. Referto Table 2.40 PRM Structural
Elements for details on the ranges of reference numbers that can be specified.

Control Block’
Holding registers _l lComents of registers
‘Leading reference —. 430000 Mc,';zo Module number: 1 or 2

number
40000¢+1 Parameter number: 0006 to 4603

400002 | Parameter set value — L ]_ 0 1o +99.999 939
400000+3 Parameter set value ~ H o
dooox+4 Used by system,

400K+ Status (Refer to 2.1.5 Error Status.)

3) Enter a four-digit number (i.e., the four “n” digits.in Pnnnn) for the parameter number. For
example, to change the individual axis parameter PAS09 (stored stroke limit (-) axis-4)
value, set “4509" as the parameter number. (T he “A” in the individual axis parameter indi-
cates the axis number.)

4) Some parameters cannot be changed by the PARAMETER SETTING (PRM) instruction.
The parameters that cannot be changed are marked by “X” in the column in the Appendix
2 Parameters column that indicates whether the parameters can be changed from the
ladder logic program.

5} The parameter set value is directly designated in signed 32-bit binary, using two regis-

ters.
Parameter Parameter
setvalue~H setvalue~- L
4oooo+3 | Aooox+2 | = signed 32-bit binary
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m

DECIMAL—BINARY CONVERSION (DCST) instruction is convenient when carrying out di-
rect designation of binary numbers.

digits decimal BINARY A00000+3
: CONVERSION
(DCST)
Operation

1} The following table shows the basic operation of the inputs and outputs.

VO Number | Operation Name Description Input Contacts
Input 1 Parameter setting The parameter is set when the Positive transitional
leading edge of the OFF—ON signal contact
for this input is detected. That is, the .._] P |__
parameter set value specified by the
parameter number is changed to the
specified parameter set value.

Output 1 Parameter sefting This output is tumed ON by the leading edge of the input 1
signal, and it is tumed OFF when the parameter setting
operation is completed.

Qutput 2 Error When an error occurs, the ON pulse signal is output and the
F— 1 scan instruction is terminated. Qutput 3, however, is not tumed ON.
The pulse width is one scan. For details, refer to 2.1.5 Error
Status.
ON pulse signal

Output 3 Setting completion The output 3 ON pulse signal is output when the parameter
b—{ 1 scan sefting operation has been completed properly. The pulse
width is one scan.

ON puise signal

Note (a) Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.

{b) The pulse width of the ON pulse signal is one scan.

IMPORTANT | 2) MC20 Module parameters are not put into effect immediately after being changed with
the PARAMETER SETTING (PRM) instruction. To change the parameters to the new set
values and put them into effect, execute the MACHINE RESET (RST) instruction. If the
MODULE RESET (MRS) instruction is executed or the MC20 Module is tumed OFF and
ON after the PARAMETER SETTING (PRM) instruction is executed, the new set values
will be invalid.

<4EXAMPLEp Inthis example, MG20 Module 1’s individual axis parameter PA201 (maximum feed speed) is
set to 12 m/min for axis 3.

F— N
m Signed 32-bit Binary

The usage of “binary” here is defined as follows:
Positive value: Normal 32-bit binary,
Negative value: Expressed as two’s complement.
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2.4.2 PARAMETER SETTING (PRM) cont.

» SUMMARY

Ladder Diagram - _
P Ip—t——- 400001 ——0(00 o
arameter 101 arameter setting
100001 setting -
MG ’ 000102 - Emor
PRM
000103 Setting completion
400001 1 MC20 Module number: 1 or 2
400002 3201 Parameter number {201, axis 3}
400003 | _ Binary | Aus 1 coordinate value - L
400004 12000 Axis 1 coordinate value - H
400005 Used by system.
400006 Status {Refer to 2 1.5 Emror Status.)
Operation

The above settings are made in control block holding registers 400001 to 400004.

Wheninput 1 (1 00001 )is turned ON, the maximum feed speed for axis 3 of MC20 Module
1 is changed to 12,000 mm/min. )

i

Note Multiple PARAMETER SETTING (PRM)I instructions can be written into a ladder
logic program for a singie MC20 Module. It is not possible, however, to execute
two or more instructions at the same time.

The following information summarizes the instruction.

Parameter sefting:  Input1 ———  Control block *'“——- Output 1: Parameter sefting
) - Output 2: Error
MC - . .
——Output 3: Setting completion
PRM ' utp g comp
PRM structure
Table 2.40 PRM Structural Elements
Element . Meaning ‘ Possible Settings
Top : . Holding 400001 to 409994
odul | A
MC20Module number: 1072 | | isters | (W00001 to W09994)
4000+ 1 Parameter number: 0006 to 4603 '
Parameter set value — L. —_—
Parametsr set value — H
Set value: 0 to £69,999,899 :
. Used by system. v | Do not write.,
A000+H6 ' " Status
Middle | None . e
Bottom | Indicates the PRM instruction. —_—

—2.116 —



2.4 Data Setting Instructions

M

Tabie 2.41 PRM Operation

Input 1 Status/Remarks Qutput 1 | Output 2 | Output 3
OFF ‘| & The parameter is set at the leading edge of input 1. That ON OFF QFF
4 is, the parameter set value specified by the parameter 1 J
ON number is changed to the specified parameter set value.
¢ The output 3 (setting completion) ON pulse signal is OFF ON pulse
output when the parameter setting has been properly
completed.

2.4.3 H VARIABLE SETTING (VAR)

Function

VAR sets the H variable values (H1 to H8). H variables are variables that can be used in MC20
Module motion program.

Structure

1) The structure of the VAR instruction is shown below.

Hvariable setting:  Input1 ————  Control block Qutput 1: H variable setting
— OQutput 2: Error
MC ——— Qutput 3: Setting completion
VAR ~___ |
"™ Indicates H VARIABLE SETTING instruction.
VAR structure
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2.4.3 H VARIABLE SETTING (VAR) cont.
2) The settings shown below are required for the control block in the top element. The lead-

ing reference number is specified for the top element. Refer to Table 2.42 VAR Structural
Elements for details on the ranges of reference numbers that can be specified.

Control Block
Holding registers : Contents of registers
Leading reference — |  4x00(¢ MC20 Module number: 1 or 2
- : number :
| o000 | Hi set value - L ] oto+99.999,900
4000042 | HY getvalue — H T
| P03 | H2setvalue~L } 0t0499,999 999
4000+4 | H2 set value ~H -
- - $ooou5_ | Hasetvalue-L J 0to+99.999,999
400xx+6 | 13 set value - H '
4xocxx+7 H4 set value - L
""" T 0 to 199,999,999
400X+ | Ha setvalue —H }
4xxxxx+9
H5 set value - L
""""" 0 to £99,999,999
4000410 | 5 set valug — H ]—
4x00004+11
......... H6 set value — L
0 to 199,999,999
4"”""‘*:; H6 sat value — H } .
400000+ ;
N A A etninivd .= .| H7 setvalue—L
oot T 010199890999
2 v H7 set value — H
OO+
.......... H8 set value - L
0 to 199,999,999
:xxxxx+:g H8 set value - H :I-
0 + Used by system.
400018 | Status (Refer to 2.7.5 Error Status.)

3) The Hn set value is directly designated in signed 32-bit binary, using two registers.

H1 setvalue—H H1 setvalue—L
| dwoooxs2 | 4wcoxel | . =signed 32-bit binary

DECIMAL—BINARY CONVERSION (DCST) instruiction is convenient when carrying out di-
rect designation of binary numbers.

Set value in eight DECIMAL— . 4500000+1
digits decimal 2>  BINARY o> p—"—)
CONVERSION
(DCST)

= A
m Signed 32-hit Binary

The usage of “binary” here is defined as follows:
Positive value: Normal 32-bit binary.
Negative value: Expressed as two’s complement. _

[
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Operation

1) The following table shows the basic operation of the inputs and outputs.

VO Number | Operation Name Description Input Contacts
Input 1 H variable setting The H variable settings are Positive transitional
executed when the leading edge of contact
the OFF—ON signal for this input is P
detected. That is, the specified Hn — Pl
set values are set for the H
variables (H1 to H8).

Output 1 H variable setting This output is turned ON by the leading edge of the input 1
signal, and it is tumed OFF when the H variable setting
operation is completed.

Output 2 Error 1 scan When an error occurs, the ON pulse signal is output and the
instruction is terminated. Output 3, however, is not tumed ON.
The pulse width is one scan. For details, refer to 2.1.5 Error

Status.
ON pulse signal

Qutput 3 Setting completion The output 3 ON pulse signal is output when the H variable
f~= 1 scan setting operation has been completed propery. The puise
width is one scan.

ON pulse signal

Note (a) Use the contact specified under “Input Contacts” to tum input 1 ON and OFF.
(b} The pulse width of the ON pulse signal is one scan.,
2) Values that are set or changed by H VARIABLE (VAR) go into effect immediately.

3) H variable values set by H VARIABLE {VAR) are retained, without being cleared, even
when the following instructions are executed.

« MODULE RESET (MRS) -
« MACHINE RESET (RST)
« EMERGENCY STOP NOTIFICATION (ESP)

 ALARM RESET (ARS)
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2.4.3 H VARIABLE SETTING (VAR) cont.

4EXAMPLEp  Inthis example, MC20 Module 1's H variables are settothe following values: H1 =2000; H2 =<
4000; H3 = 6000; and H4 to H8 = 0. :

Ladder Diagram
A H variable 400001 abl i
100001 _ setting . 000101 H variable setting
MG 000102 ©  Error
VAR
000103 Sefting completion

400001 1 MC Module number: 1 or 2

- 400002 | Binary | Hisetvalue—L
400003 2000 H1 set value - H
400004 | _Binary | H2setvalue-L
400005 4000 H2 setvalue —H
400006 | Binary | {3 getvalue—-L

o 400007 6000 H3 setvaiue —H -
00008 | _Binary | Hasetvalue-L
400009 0 " H4 setvalue —H
4000"._-_:::_;__ s e -
4000 = LN R
400016 | _Binary | ygeatvalue—L
400017 0 H8 set value — H
400018 _ Used by system.
400019 : Status (Refer to 2. 1.5 Error Status.)
Operation '

The above settings are made in control block holding registers 400001 to 400017.

When input 1 (100001) is turned ON, the values shown above are set for H variables H1 ,
H2, and H3 for MC20 Module 1. H4 through H8 are set to “0."

Note Multiple H VARIABLE SETTING (VAR) instructions can be written into a ladder
logic program for a single MC20 Module. It is not possible, however, to execute
two or more instructions at the same time.

P SUMMARY  The following information summarizes the instruction.

Hvariable setting:  Input 1 Controlblock  —— Output 1: H variable setting
——- Qutput 2: Error
MC —~—— Output 3: Setting completion
VAR
VAR structure
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Table 2.42 VAR Structural Elements

Element Meaning Possible Settings
Top Holding 400001 to 409981
MC20 Modui : 2 A
0 Module number:10r2 | o aisters (W00001 to W09981)
H1 set value — L
: Coordinate value: 0 to 389,999,999
H2 set value — L. —
3000K+4 H2 set value - H
Coordinate value: 0 to 99,999,999
o el L —
Coordinate value: 0 to 59,899,993
H8 set value - L _—
Coordinate value: 0 to £99,999,999
Used by system. Do not write.
400000+18 Status
Middle |None —
Bottom | Indicates the VAR instruction. ————
Table 2.43 VAR Operation
Input 1 Status/Remarks Output 1 | Output 2 | Output 3
‘OFF ~ | @ The H variable settings are executed at the leading - “ON OFF OFF
- edge of input 1. That is, the specified Hn set values are 1 1
ON | setforthe H variables (H1 to H8). -
® The output 3 (setting completion) ON pulse signal is OFF ON pulse
output when the H variable setting has been properly ’
completed.
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2.4.4 POINT TABLE SETTING (PTBL)

2.4.4 POINT TABLE SETTING (PTBL)

Function

PTBL designates one set of point table data for a specified point number. Point table data can
be set by the #E0JJ[ format like a variable in an:MC20 Module motion program.

Structure

1) The structure of the PTBL instruction is shown below.

3

Controlblock  —— Output 1: Point table setting

Point table setting:*  Input 1

L Output 2: Error

mC

L ' PTBL'L-....___
" PTBL structure

t——— Qutput 3: Setting complation

"™ Indicates POINT TABLE SETTING instruction. -

2) The settings shown below are required for the control block at the top element. The lead-
ing reference number is specified for the top element. Referto Table 2.44 PTBL Structur-
al Elermnents for details on the ranges of reference numbers that can be specified.

Control Block
Holdiﬁg registers Contents Of_ rgglsters
Leadgzg reference — | 4o0mx MG20 Module number: 1 of 2
number 400000+1 First register address: 1 to maximum register number— 7

4xooox+2 Point number: 1 to 500
420000+3 Used by system.
4x000+4 | Status (Refer to 2.1.5 Error Status.)

e

3) For the first register address, specify the leading address of the eight holding registers
where the data that is to be set to the point table is stored. Omit the “4” from the “dyyyyy”
when specifying the leading address.

Control Block

Contents of lregisters

1 }

Data registers

nobap reterence — | _dyyyyy Axis 1 setvalug - L } otozes.909.999
Ayyyyy+1 Axis 1 set value - H
__4YYywy+2 | Axis 2 setvalue - L ]_ 0 to $99,999.999
4yyyyy+3 Axis 2 set value — H
LAY+ | Axis 3 setvalue - L T 0to:+99,999,909
4WWV+2 Axis 3 set value — H T
dyyyyy+ ; -
- P :x":: : :: :::: i : T 0t099,999,999
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2.4 Data Setting Instructions

D

4) The axis n set value is directly designated in signed 32-bit binary, using two registers.

Axis 1 Axis 1
set value - H setvalue - L
[ dyyyyy+1 | 4ywyyy |  =signed 32-bit binary

DECIMAL—BINARY CONVERSION (DCST) instruction is convenient when carrying out di-
rect designation of binary numbers.

Set value in eight DECIMAL— Ayyyyy

digits decimal 5> BINARY o> p—
CONVERSION YYVYY
(DGCST)

5} Specify a number from 1 to 500 as the point number for the point table. Set, as the axis
data for that point number, the values stored in the eight holding registers beginning with
the first register address explained above.

Note POINT TABLE SETTING (PTBL) designates to the specified point number the
data foraxes 1 to 4. This datais handled as a single set of data. Itis not possible to
designate separate data for individual axes.

Operation

1) The following table shows the basic operation of the inputs and outputs,

O Number | Operation Name Description Input Contacts
Input 1 Point table setting The point table settings are Positive fransitional
executed when the leading edge of contact
the OFF—ON signal for this input is _| p l__
detected. That is, the complete set
of data beginning from the first
register address is designated to the
specified point number.

Output 1 Point table setting This output is tumed ON by the leading edge of the input 1
signal, and it is tumed OFF when the point table setting
operation is completed.

Output 2 Ermor ' When an error occurs, the ON pulse signal is output and the

1scan instruction is terminated. Output 3, however, is not tumed ON.
The pulse width is one scan. For details, refer to 2.1.5 Error
_ Status.
ON pulse signal
Output 3 Setting completion The output 3 ON pulse signal is output when the point table
f— 1 scan setting operation has been completed propery, The pulse
J L width is one scan.
ON pulse signal
Signed 32-bit Binary

The usage of “binary” here is defined as follows:
Positive value: Normal 32-bit binary.
Negative value: Expressed as two's complement.
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2.4.4 POINT TABLE SETTING (PTBL) cont.

Note (a) Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.
(b) The pulse width of the ON pulse.signal is one scan.

2) Values thatare set orchanged by POINT TABLE SETTING (PTBL) go into effectimmedi-
ately. : ;

3) Point table values set by POINT TABLE SETTING (PTBL) are retained, without being
cleared, even when the following instructions are executed.
i

» MODULE RESET (MRS)

« MACHINE RESET (RST)

« EMERGENCY STOP NOT-IFICATION (ESP)? :
o ALARM RESET (ARS)

«4EXAMPLEp  Inthis example, the following data is set for point number 500 of the MC20 Module 1's point
table: Axis1= 35000;_ axis 2 = 45000; axis 3 = 55000; axis 4 = 0.

Ladder Diagram

UM Poeint tabl 400001 000 Point table setti
I int table v 101 o e setting
10001 sefting _
MC ’ 000102 Ermor
PTBL
000103 Setting completion
Control block 400001 1: MC20 Module number designation
400002 101 First register address designation
400003 500 Point number designation
400004 : Used by system.
400005 ! Status (Refer to 2.1.5 Error Status.)
Point table data 400101 | _ Binary | Axis 1 setvalue —L
© 400102 35000 Axis 1 set value —H
400103 | _ Binary | Axis2setvalue-L
400104 45000 Axis 2 set value — H
400105 |  Binary | Axis3setvalue—L
400106 55000 Axis 3 set valus — H
400107 | _ _Binarty | Axis4setvalue—L
400108 0, Axis 4 set value - H
3
Operation '

The above settings are made in control block hplding registers 400101 to 400108.
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m

Wheninput 1 (100001) is tumed ON, the values shown for axis n above are set for point
number 500 of the MC20 Module’s point table.

Note Multiple POINT TABLE SETTING (PTBL) instructions can be written into a ladder
logic program for a single MC20 Module. It is not possible, however, to execute
two or more instructions at the same time.

$» SUMMARY The following information summarizes the instruction.

Pointtable setting: Input1 ——  Controlblock +——— OQutput 1: Point tabie setting

[ Output 2: Error

MC

—— Output 3: Setting completion
PTBL utp 9 P

PTBL structure

Table 2.44 PTBL Structural Elements

Element Meaning Possible Settings

Top _ . Holding 400001 to 4093995
m MC20 Module number: § or 2 registers (WQ00001 to W(09995)
First register address:

1 1o (maximum register address — 7)

(The values in the eight holding registers beginning
with this address are set in the point table.)

| 400006+2 Point number: 1 to 500
Used by system. Do not write.

40000+4 Status

Middle None _
Bottom | Indicates the PTBL instruction. _

Table 2.45 PTBL Operation
Input 1 Status/Remarks Output 1 | Qutput 2 | Output 3
OFF - | ® The point table settings are executed at the leading ON OFF OFF
4 edge of input 1. That is, the complete set of data 1 d
ON beginning from the first register address is designated to
the specified point number.
¢ The output 3 {setting completion) ON pulse signal is OFF ON pulse
output when the point table setting has been properly
completed.
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2.4.5 HOME POSITION SETTING (ZST)

2.4.5 HOME POSITION SETTING (ZST)

Function

ZST sets the home position in an absolute position detecting system.

Structure

1) The structure of the ZST instruction is shown below.

Home position setting:  !nput 1 Control block  ——— Output 1: Home position setting

b "Output 2: Error

MC F— Output 3: Reset completion *
ZsT o __|

ZST structure

™ Indicates HOME POSITION SETTING instruction.

2) The settings shown below are required for the control block in the top element. The lead-
ing reference number is specified for the top element. Refer to Table 2.46 ZST Structural
Elements for details on the ranges of reference numbers that can be specified.

+

Control Block

Contents of registers

Holding registers

Leading reference — [ 400 MC20 Module number: 1 or 2

number o 4000041 Controlled axis designation: 1, 2, 4, 8 or sum
BXXXAK+2 Used by system.

AX0006+3 Status {Refer to 2.1.5 Error Status.)

3) Todesignate the controlled axes, specify in holding register 4xxxxx+1 the numbers corre-
sponding to the axes that are to have the home position set. The numbers are shown in
the following table. To designate multiple axes with a single instruction, specify the sum of
the desired axes. For example, if the desired axes are 1, 2, 3, and 4, the corresponding
numbers would be 1, 2, 4, and 8. Therefore the $um wouldbe 15(i.e.,1+2+4+8=15).
The home position will not be set for any axes that are not designated here.

Axis Number Comresponding Number
Axis 1 1
Axis 2 12
Axis 3 4
Axis 4 .8

Operation

1) The following table shows the bésic operation of the inputs and outputs.
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VO Number | Operation Name Description Input Contacts
Input 1 Home position | The home position is set when the Positive transitional
setting leading edge of the OFF—ON signal contact
for this input is detected. That is, the _{ p l__

machine coordinate zero point is set
for the absolute position detecting
system of the specified MC20

Module.
Output 1 Home position This output is turned ON by the leading edge of the input 1
sefting signal, and it is turned OFF when the home position setting

operation is completed, i.e., when MC control relay ZREx
{axis x home position setting completion} is turned ON,

Qutput 2 Error When an error occurs, the ON pulse signal is output and the

k=i 1scan instruction is terminated. Qutput 3, however, is not turned ON,
The pulse width is one scan. For details, referto 2.1.5 Error
Status.
ON pulse signal
OQutput 3 Reset completion The output 3 ON pulse signal is output when the home
f—{ 1 scan position setting operation has been completed properly. The
pulse width is one scan.
ON puise signal

Note (a) Use the contact specified under “Input Contacts” to turn input 1 ON and OFF.
{b) The pulse width of the ON pulse signal is one scan.

2) MC control relay ZREx (axis x home position setting completion), which tums ON when
the home position setting operation is finished, tums OFF again the next time HOME
POSITION SETTING (ZST) is started to execute.

&Caution This command is used to set the machine coordinate home position of an absolute position-
ing system. Before executing this command, be absolutely sure to check the machine coordi-
nate home position to make sure that the designation of the machine coordinate home posi-
tion is correct. Failure to do this may resut in damage to equipment, serious personal injury,
or even death.

<4EXAMPLEp In this example, the home position is set for axes 1, 2, 3, and 4 of MC20 Module 1.

Ladder Diagram
Pl—— 400001 — o
100001 600101 Home position setting
Home position .
setting MC 000102  Efror
ZST
000103 Setting completion
400001 1 MC20 Module number: 1 or 2
400002 15 Controlled axis designation: 1+2 +4 + 8
400003 Used by system.
406004 Status (Refer to 2.1.5 Error Status.)

—2-127 —



Creating Ladder Logic Programs
2.4.5 HOME POSITION SETTING (ZS8T) cont.

Operation : _
The above settings are made in holding regist;ers 400001 and 400002.
Wheninput 1 {1 00001-) is turned ON, the home position is set for all four axes of the MC20

Module. That s, the machine coordinate zero point is set for the absolute position detect-
ing system. '

Note (a) Multiple HOME POSITION SETTING (ZST) instructions can be written into a
ladder logic program for a single MC?O Moduie. It is not possible, however, to
execute two or more instructions at the same time.

(b) An MC busy error will occur if HOME POSITION SETTING (ZST) is executed
foran MC Module for which parameter PA402 is set to the incremental system,

®» SUMMARY  The following information summarizes the instruction.

Home position sefting:  Input 1 Control block  —— Output 1: Home position sefting
— Output 2: Error
t
MC : "
—— Output 3: Reset completion
zsT H s P
ZS5T structure

Table 2.46 ZST Structural Elements

Element - Meaning Cl. . Possible Settings
Top . - 1 | Holding 400001 to 409996
20000K M mber:tor2 i N
C20Module number: 1or2 | | ogisters | (W00001 to W09996)
Axis designation: 1,2,4,8, |
ot sum (multiple axis designation)
A%000K+2 Used by system. . | Do not write.

! AXXXX%+3 | Status - |
Middle { None —
Bottom | Indicates the ZST instruction. ¢ | —

Table 2.47 ZST Operation

Input 1 Status/Remarks Output 1 | Output 2 | Output 3
- OFF | ® The home position set at the leading edge of input 1. ‘ON' OFF OFF
d That is, the machine coordinate zero point is set for the !
ON absolute position detecting system of the specified
MC20 Module.

® MC control relay ZMDL {(home position setting mode
status) remains ON during the home position setting
operation. |

¢ The output 3 (reset completion) ON pulse signal is OFF ON pulse
output when the home position setting has been .
properly completed, i.e., when MC control relay ZREx
{axis x home position setting completion) is tumed ON.

Note MC control relay ZREx (axis x home position setting completion), which turns ON when the
home position setting operation is finished, turns OFF again the next time HOME POSITION
SETTING (ZST) is started to execute.
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Using MC Control Coils and Relays

This chapter explains how to use the specific coils and relays that
transmit signals between the MC20 Module and the CPU Module. Ba-
sic signals are explained in this chapter, so be sure to read it before at-
tempting operation.

3.1 Outline ............ Ceterteressteecenna . 32
3.2 MC Control Coil Functions ...... ceernenen 33
3.3 MC Control Relay Functions ........... vee 3-8
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Using MC Control Coils and Relays

. :
3.1 Outline

l This section provides a general outline of the contents of this chapter.

1) MC control coils are specific signals with fixed allocations that serve to control the MC
Module from the CPU Module.

13

2) MC control coil reference numbers are assigned as follows:

MC20 Module 1: Q10001 to Q10160
MC20 Module 2: Q20001 to Q20160

3) A chart of MC control coils is provided in item 1} of 3.2 MC Controf Coil Functions.

4) The names and functions of all MC control coils are shown in item 2) of 3.2 MC Control
Coil Functions. ;

5) MC control relays are specific signals with fixed allocations that transmit the MC20 Mod-
ule’s status to the CPU Module.

6) MC control relay reference numbers are assigﬁed as follows:

MC20 Module 1:  P10001 to P01256
MC20 Module 2:  P20001 to P20256

7) A chart of MC control relays is provided in item 1} of 3.3 MC Control Relay Functions.

8) The names and functions of alf MC control relayé are shown in item 2) of 3.3 MC Conirol
Relay Functions. !
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m

3.2 MC Control Coil Functions

1) The foliowing chart shows the MC control coils and their reference numbers.

————

ANDOOS  QNOOO7  QNODOS  QNODOS  QNOOO4  QNOOO3  QNOOO?2 auobu1
LMF08 [ MFO7 T MFO6 | MFO5 | MFO4 | MF03 | MFO2 ] MFO1 |

MF01: MF IN coil
to . QKOO16  QNOO1S  QNOO14  QNOOI3  QNOO12  QNOOIT  QNOOTO  QNGOO9
MF96: [ MF16 [ MF15 T MF14 [ MF13__ | M1? [ MF11 [ MF10 | MF0 |

ONOO24  QNOD23  GNOD22  QNOO21  QNOD20  QNDO1S  QNOOTS  QNOO1IT
[ MF24 [ 0F23 [ MF22 [ OF2t_ | MF20 | MF19 | MF18_ ] WF17 |

QNOO32  QNOO31  QNOO30  QNOO25S  QNOO28  QNDOZ7  QNDO26  QNOO?2S
LMF32 | MF31 [ MF30 | MF2S__ | MF28 | MF27 | MF26 | MF25 |

QNOO40  QNOD39  ONOO3S  QWDO3T  QNOO36  QNOO35  QNOO34  ONDO33
[ MF40 | MF39 | Wr38 | WF87 [ MF36 | MF35_ | ME34 ] MF33 |

ONOO48  GNODAT  QNOO4E  QNOO4S  QNOD44  QNOO43  QNOO4Z  QNODA1
[ MF48 | MF47 [ MF46 | MFA5 | MF44 | MF43 | MF42 | MF41 |

QNODS6  QNOQS5  QNOOS4  ONOO5S3  ONDOS2  ONOO51  QNOO5D  QN0O4Y
LMFSG | MFS5 [ MFS4 T MF63 [ MFS2 [ MF51 | MF50 | WFd9 ]

QNOOG4 _ QNOOGS QNOD62 _ OWOOGY _ QNOOSO  QNOOS9  ONOO58  QNOGS?
[MF64 | MF63 [ MF62 | MF61 T NFG0 [ MF58¢ | MGS8 | WFS7 |

NOOT2  QNOOTY  QNOO70  QNDOSY  QNDOGB  QNOOGT  QNOOSE  QNOO6S
LMF72 T ME7) [ MF76__ [ MF69 | MF68 | MFB7 | MF66 1 MF65 |

QNOOBD  QNOO79  QNOO78  QNOO7?  QNOO76  QNOGT5  QNOOT4  QNOOT73
[ MF80 [ MFT9 T MFI8 [ MF77__ ] MF76_ | MFI5_ ] MFI4 | WFI3

GNOOSS  QNOOBT  QNODSE  QNOGSS  QNOOS4  QNOOSZ  QNOOB2  QNOOST
MF88 | MF87 [ MF86 | MF85 [ MF84 | MF83 | MF82Z | MF81

QNOOSE  QNDOY5  QONOO94  QNDOO3  QNOOSZ  QNOOST  QNDOSO  QNOOSS
(| LMF6 [ WMF95 T MFO4 [ MFI3 | MF92 | MFS1__ | MF30 | WF89 ]

Note To obtain the actual reference numbers, replace
N with 1 for MC20 Module 1 and replace N with 2
for MC20 Module 2.
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Ver.

B08
ALMDISx:

QNO104  QND103  OND102 aNO100  QNOOSes

QN0O98  QND097

Axis alarm disable function |

QK101
I | I

effective for axis x
PCNx: PCON command for

‘| ALMDIS4] ALMDIS3] ALMDIS2 [ ALMDIS1]

s QNO112 " QNOI11 ~ ONO110__ ONO109 ° QNOT0B - QNO107  QNOTOE  QNO105
FBREQ: Feedback monitor [ERRREQ|VELREQ | FBREQ | [ PCN4 | PCN3 | PCN2 | PCN1 |
VELREQ: Speed monitor !
ERRREQ: Deviation monitor
Ver.
B0 ,
GNO120  QNO118  QNO118 . ONO117 ° QHGI16  QNO115  GNO114  QNG113
( ~ i —
L ! l | . I |
E:;d‘ QNO128  QND127  QND126  QNO125 . QND124  QNO123  QNOI22  QNOIZ1
: I L | | t | l i
ONO136  ONOE3S  QNO134  QNO133  QNO132  QNOT31  QNO130  QNO129
| T T 1 [ T T ]
N 0N0144. QNO143  QNO142  QNO141  QNO140  QNO139  QNO138  QNG137
(ROVO: Rapid traverse | Fov8 | FOv2 [ Fovi [ FOVG® | ROV3 [ ROV2 [ ROVI T ROVD |
to  speed override - . :
ROV3: QNOT52 - - QND151  QNO150  QMO149- : QNO148  QNOT47  QNO146  QNO14S
LOva3 [ Ov22 Tova) JOvao [ oOvi3  Joviz [ ovil ] ovio |
FOVO: Interpolation ' ' -
to speedoverride —>0NO160 QNO159  QN0O158  ONO157 -: QNO156  QNO155  QNO154  QNO153
FOV3: [ov4s | ovaz T ovalr [ ovad ov3s Tovsz Jovit [ ovao f
ov10: Overide for in- | '
to dependent axis
and manual op-
\w“: eration ) g -
Note To obtain the actual reference numbers, replace

N with 1for MC20 Module 1 and replace N with 2
for MC20 Module 2.
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m

2) The following table shows the names and functions of the MC control coils. The following
abbreviations are used for the modes: O: On-line edit; A: Automatic; M: Manual: E: Edit.
In place of the “N” in the reference number, enter “1” for MC20 Module 1 or “2" for MC
Module 2, “O” indicates valid modes; “X” indicated invalid modes.

Refer- Signal Name Mede Function and Timing

ence o[A[M|E
QN0O001 | MFO1to | MFIN coil O |0 | 0| O | Execute work in the ladder program according to the ON timing of
to MF96 the M code relay numbers specified by the PASS NOTCH
QNOC96 SIGNAL OUTPUT (PNT) or SET EXTERNAL QUTPUT (SET)

command. After the work is completed, the MFIN coil with the
number corresponding to the M code relay number is tumed ON,
then the M code relay is tumed OFF and the motion program in
the MC20 Module proceeds to the next block.

QNO0097 | ALMDIS- | Axis 1 alarm Q| O | O[O If one of the coils is turned ON when bit 1 of paramster P0017
0 1 disable (axis alarm disable usage), the Servo can be tumed ON and axis
QN00S8 | ALMDIS- | Axis 2 alarm movements will be possible even when an axis alarm occurs for
5 disable another axis.
QNO099 | ALMDIS- | Axis 3 alarm
3 disable
QNO0100 | ALMDIS- | Axis 4 alarm
4 disable
QNO0105 | PCN1 Axis 1 PCON X | X |O| O | These commands turn ON and OFF the PCON[] signal output
command from SVn of the axis servo connectors, 0 = OFF, 1 = ON.
QNO106 { PCN2 Axis 2 PCON These commands are effective at the following times:
command The control axis is a basic axis in editing or manual mode.
QNO107 [ PCN3 Axis 3 PCON The control axis is an independent axis.
command
QN0108 | PCN4 Axis 4 PCON
command
QNG110 |FBREQ |Feedback O[O | 0|0 ] These coils are used to set the type of current position that the
) monitor MC20 Module sends to the CPU Module.
QNC117 | VELREQ | Speed monitor QNO Current Unit
QNO112 |ERRRE | Deviation monitor 112 111 110 Position
Q 0 0 ] Reference Reference
current unit
position
0 0 1 Feedback Reference
current unit
position
0 1 0 Reference mm/min or
speed deg/min
0 1 1 Feedback mm/min or
speed deg/min
1 Dor1 Dor1 Deviation pulses
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Refer- Signal Name Mode ' Function and Timing
ence [oJA[MIE T
QNO0137 | ROVO Rapid traverse Q[0 | X | X | These coils are used to change the rapid traverse speed overtide
QNe138 | ROV1 speed overrides (%) in the program operation mode when PROGRAM RUN (MVL)
: is executed. The change can be made while the axes are
QNO13g (ROV2 travelling. :
QN0140 | ROV3 ' QNO Override QNO Override
140 | 139 | 138 [ 137 | (%) [q40 [139 [138 | 137 | (%)
o(ojo0]oO 0 1 0 0|0 30
oo O 1 1 1 0|0 1 40
0] 1 0 2 1 0 1 0 50
o101 1 4 1 0 1 1 60
0| 1 0| o0 6 1 1 clo 70
011 0 1 8 1 1 0 1 80
0 (1 110 10 1 1 1 0 90
0|1 1 1 20 1 1 1 1 100
QNO141 | FOVO Interpolation O|O| X | X | These coils are used to change the interpolation speed override
QNo142 | FOv1 speed override ‘(%) in the program operation mode when PROGRAM RUN (MVL)
is executed. The change can be made while the axes are
QNO0143 | FOV2 travelling. _
QN0144 | FOV3 QNO Override -QNO Override
’ 144 [143[142 (141 | (B) [qaa [1a3 [ 142 [141] (%)
L O L L I 1 01010 60
0001} 1 1 1 010 1 80
0 0 1 0 2 1 0 1 0 100
o0 |1 1] 4 1 0 1 1 120
0] 1 0|0 8 1 1 0| 0 140
01 0 1 10 1 1 0 1 160
0] 1 1 0 20 1 1 1 0 180
0|1 1 1 40 1 1 1 1 200
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3.2 MC Control Coil Functions

m

Refer- Signal Name Mode Function and Timing

ence OlAIMIE
QNO145 | OV10 Axis 1 O[O | OO | These coils are used to change the traverse speed override (%)
QNo146 | ovi independent axis during independent axis operation or JOG/STEP operation in

and manual manual mode. The change can be made while the axes are

QN0147 [OV12 override travelling. The following data applies to axis 1. Axes 2 through 4
QNo148 | OVi3 are the same except for different reference numbers.
QNO149 (OV20 Axis 2 QNO Override QN Override
QNOD150 |OVva1 :‘:;fne::f;[t axis 148 [ 147 [ 126 [ 145 | (%) [Ta8 [4a7 [1a6 [1a5 | (%)
QNO151 | OV22 override 0 0 0 0 0 1 0 0 0] 30
QNDO152 | OV23 0 0 0 1 1 1 0 0 1 40
QNO0153 | OV30 Axis 3 o|lo| 1|0 2 1 0|1 0 50
QNO154 |Ovai 2‘:;&8;‘:5;}‘ axis oo |11 4 1011 60
QNO155 | OV32 override 0 1 0 0 6 1 1] 0 )] 70
QNO156 | OV33 0 1 0 1 8 1 1 ] 1 80
QNO0O157 | OV40 Axis 4 0 1 1 o 10 1 1 1 4] 0
QNo158 |Ov41  |Independertaxis o111 ] 20 [ 11 |1][1] 100
QNO159 [ OV42 override
QNO160 | OV43

The following illustration is an example using MC control coils ZN0137 to QN0140 for
rapid traverse speed override.

Rotary switch for rapid
traverse speed override
A
N Input Module
4 ... 80 100%
== =5 100021
= P T Y - 100022
;—E: 100023
= 100024

Y v
N ( ) |
' 100021 t10137 '
} { ) MC control coil

g__
~n

~N
=
—

[~}

ey

[T
[

for rapid traverse

| p— ( ) speed override
’ 100023 10138 '
1 | { )
100024 110146 )
\ %
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3.3 MC Control Relay Functions

1} The following chart shows the MC control relays and their reference numbers.

-  PNOOOS  PNOOO7  PNOOO6  PNOOOS . PNOOO4  PNOOO3  PNOGO?  PNOOOT
MCRD: MC20 Module ready [ ESPL | [ [ | . i [ ALRM ] MCRD |
ALRM: McC20 Module alarm ‘ :

ESPL: Emergency stop )

- ~ _PHOQI6  PNOO15 PNOO14 PNOQY3 .PNOD12  PNBOI1  PNOOIO  PNOODY
MANL: Manual mode - [ ARSL [ PRSL | RSTL | [TBXL [ OEDL [ MEML | wANL |
MEML: Automatic mode
0EDL: On-line edit mode
TBXL: Teach Pendant mode

RSTL: Machine resetting

PRSL: program reset completion
ARSL:

Alarm reset completion |

PN0024 PNO023  PNOD22  PNOG21  PKO020  PNOO1S  PNOO1S  PNOO17
(sn: Program running [MDEN | SBKS T sBKL [ MLKL T MFIR [ ENDL [ SPL [ STL |
$PL: Feedholding
ENDL: Program completion
MFIR: M code sampling
MLKL: Machine lock mode
SBKL: single-biock mode

W,

$BKS: Single-block stop
MDEN: Traveliing completion

S 7

~ _PN0O32  PNOG33  PNOD3D  PNOO29 :PNOO28  PNOO27  PNOO26  PNDO25

(SVNx: AxisxservoONstatus | | MLK4S | MLK3S | MLK2S | MLK1S [ SVN4 ] SYN3_ | SYN2 | sVN1 | .
MLKxS: Axis x maching lock

L stop - : .

- -, _PNOC4D  PNOO39  PN0OO38  PNOO37 'PNOO36  PNOG35  PXOG34  PNO033
MOVx: Axis x travelling (MoVD [ Movc | MovB -~ | MOvA ['MOV4 T MOV T MOVZ | wovi |

MOVa: A-axis travelling

) PNOO4B  PNOC4T  PNDO46  PNOOAS  PNOO44  PNDOA3  PNGO42  PNOD4)
J0BxL: Axis x jogging [STP4L ] STPSL ] STP2L | STPIL | JOGAL | JoG3L | JOGIL ] JOGIL |

$TPxL: Axis x stepping

L -y

+ (>PNOO56"  PNOOSS  PNOO54  PNOOS3  PNOOS2  PNDOST  PNOOSG  PNO04S

7

| I g | I I [ ZRNaL ] ZRWSL T ZRN2L [ ZRNTL |
T
x = Axis number Note To obtain the actual reference n'u'rnbers, re-
1,2,3,0r4 - place N with 1 for MC20 Module 1 andreplace
A= Independent axis N with 2 for MC20 Module 2,

number A, B,C, or D
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e

A Independent
axis number
A,B C,orD

I ~ __PNOOE4 PNBOG3  PNODS2  PNOOG1  PNOOSO  PNOOBY  PNOOSE  PNOOST
$Tal: A-axis operating | ENBLB | ENDBL | SPBL | STBL | ENBLA | ENDAL | SPAL | STAL |
SP.L: A-axis holding
ENDaL : A-axis operation completion PNDO72  PNOO71  PNOO7Q  PNOOGY  PNODGS  PNDOGT  PNODGE  PNGOGS
ENBLA: A-axis effective [ ENBLD | ENDDL | SPDL | STDL [ ENBLC ] ENDCL | SPCL | STCL |

\ —

r —y  PNOOBD  PNOOTY  PNOOT8  PNOO77  PNOOT6E  PNOQ75  PNOOT4  PNOOT3
IPTx: Axisxhomeposition| [ ALM4 | ALM3 | ALM2 | ALM1 1 7pT4 ] 7PTS [ 1PT2 | P71 |
AlMx: Axis x alarm

P ~ _PNOOB8 PNDOB7 PHODSE  PNOOSS PNOOBA  PNOOSZ  PNOODB2  PNOOSI
BRKx: Axis x brake signal | | i | P | BRK4 | BRKS [ BRK2 [ BRKT |
E PCNLx: Axis x PCON output status PNOOY6  PNOO95  PNOOS4  PNOOO3  PNOOS2  PNODSY1  PNODSD  PNGOSY
o[ Ver. | R adback moitong | ERRMON | VELMON | FBMON | [ penia | penta] poniz | ponidt |
'{___BO8 errmOn: Deviation monitoring
- —  PNO104 PNOIO3  PNO102  PNO101  PND1GO  PHOOYS  PNOD93  PNOOOT
Direct input status L 2ER2 [ DEC2 [ NOT2 T POT2 [ ZER1 | DECt | NOT1 | POT1 |

POTx: Axis x overtravel (+)
H0Tx: Axis x overtravel (-) PNO112  PNOT11  PNO110  PNO109 PNO1G8  PNO1O7  PNOT0S  PNO105
DECx: Axis x decelerationdog | | ZER4 | DEC4 | NOT4 [ POT4 [ ZER3 [ DEC3 | NOT3 | POTS |
1ERx: Axis x home position pulse
v

\

PNO120 PNO119  PNO118  PNOT17  PNO116  PNO115  PNO114  PNO113

(Home position setting status)

xis x home position | 2MpL ] | ! L ZRe4 [ ZRE3 | ZRE2 | ZRE1 |
IREx: setting completion
IMDL: Home position setting

. mode status J .

- — >PNO128  PNO127 PROtT26  PNO125  PNO124  PNO123  PNOt2Z  PNOIZ1
ERST: Extemal reset | expa | Exps | ExP2 | EXP1 | | [ MBDL [ ERST ]
MBLD: Multi-block operating ‘

EXPx: Axis x extemnal input signal
L status J _
f PNO136  PNO13% PNO134  PNO133  PND132  PHD13M PRO130  PNO129
I I I I | | I [ I
Not used. ~
) PNO20C  PNO1S9  PHOY98  PN0O197 PNO196  PND195  PNO194  PNO193
St I I I 1 I I [ j
[ PNG208  PNO207  PNO206  PNO205  PNO204  PNO203  PND20Z  PNO201
Used by system. ) — | I I | | | | -
(Other use prohibited.) PND?56  PNO255  PNO254  PNO253  PNO252  PNO251  PNO2SO  PHO249
.t | I I I | I I |
x = Axis number Note To obtain the actual reference numbers, re-
1,2,3,0r4 place N with 1 for MC20 Module 1 and replace
A= independent axis N with 2 for MC20 Module 2.

number A, B, C.orD
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“

2) The following tabie shows the names and functions of the MC control relays. The follow-
ing abbreviations are used for the modes: O: On-line edit; A: Automatic; M: Manual; E:
Edit. In place of the “N” in the reference number, enter either “1” for MC20 Module 1 or “2”
for MC20 Modute 2. “O” indicates valid modes; “X” indicated invalid modes.

Mode

Reference | Signal Name Function and Timing
AM
PNOOO1 MCRD |MC20 Module 0|0 Indicates that the MC20 Module is ready. It is the same as the
) ready . system information “MC ready.”
PN0Q02 ALRM | MC20 Module 0|0 Indicates that the MC Module is in alarm status. When an alarm
alarm occurs, the alarm code'is set and then the alarm output is tumed
ON. When the operation is executed to clear all of the alarms in
the history, the code is set to “0” and the alarm output is turned
OFF.
PNOO77 ALM1 | Axis 1 alarm G|0 ALRM |
PNOO87 | ALM2 | Axis 2 alarm . '
PNOO79 | ALM3 | Axis 3 alarm ALb T
PNOOBO | ALM4 | Axis 4 alarm =284
1 ALMx is tumed ON when an alarm occurs at its corresponding
axis. When only ALRM is ON, it indicates that a common alarm
) has occurred.
PNO0OS ESPL | Emergency stop 0|0 Indicates that EMERGENCY STOP NOTIFICATION (ESP) has
been executed, and that an emergency stop is in effect.
PNOOOS | MANL [ Manual mode 0|0 Indicates the MC20 Module’s current operation mode.
PNO010 MEML | Automatic mode
PN0OO11. |OEDL |On-iine edit ‘ !
mode
PNOO12 TBXL | Teach Pendant .
) mode : .
PNOO14° {RSTL |Machine o0 Indicates that MACHINE RESET (RST) has been executed and
resetting that the MC20 Moduile is bemg reset. The followmg operations are
executed. -
® The alarm and alarm history are cleared.
® The MC cils are reset.
¢ Changes the paramefers to the last set values.
PNOO15 PRSL | Program reset o[ X Indicates that the initialization for program running has been
. completion : completed. The program can be run from the O number and B
number specified by PROGRAM RUN (MVL).
PNOO16 ARSL | Alam reset 0|0 Indicates that the MC20 Module’s alarm reset has been
completion : completed.
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3.3 MC Control Relay Functions

Reference | Signaf Name Mode Function and Timing
AM
PNOO17 STL Program running olX indicates that the program is running. The ON and OFF
conditions are as follows:
{a) ON conditions
¢ PROGRAM RUN (MVL) is being executed.
® A block commanded from the programming device is being
executed.
(b} OFF conditions
¢ PROGRAM END (END) is executed.
# The execution of a block is completed,
# An alarm occurs.
& MACHINE RESET (RST) is executed.
PN0OO18 SPL Feed holding O|X Indicates that feed hold is in effect during program running.
Pause (FEED
(MVL input 2) v
SPL I l
PROGRAM RUN —t___f—
execution
PNOO19 ENDL | Program o|X Tums ON when PROGRAM END (END} is executed while the
completion program is running, and tums OFF upon restariing.
- END execution
PROGRAM RUN execution —Y  —
ENDL
Program start (MVL input 1) '_[—
PN0020 MFIR | M code sampling olxX This signal requests that the CPU Module read the M code
oulput. The M code is output by means of either SET EXTERNAL
OUTPUT (SET) or PASS NOTCH SIGNAL QUTPUT (PNT).
PNOO21 MLKL [ Machine lock 0|0 Indicates that the machine lock mode is in effect.
mode
Machine lock 010 MLKxL tums ON when an axis that is being operated is stopped
stop: by means of switching to the machine lock mode. it tums OFF
PNO029 MLK1S | Axis 1 when the machine lock mode is cleared and program run is
restarted.
PNOO30 MLK2S | Axis 2
PNOO31 MLK3S | Axis3
PN0032 MLK4S | Axis 4
PNQO22 SBKL | Single-block O(X Indicates that the mode which stops program running after
mode completion of every block is in effect.
PN00O23 SBKS | Single-block stop OiXx Indicates that the program is stopped in single-biock mode. This
relay also tums ON when PROGRAM STOP (STP) is executed
while the program is running.
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Reference | Signal Name Mode Function and Timing
A|IM|E
PN00O24 MDEN | Travelling O | X | X | Indicates that the pulse distribution of move command has been
completion completed while the program is running.
PN0O25 8VN1 | Axis 1 servo ON 0| O | O Indicates that the controlled axis is in servo ON status.
status .
PN0026 SVN2 | Axis 2 servo ON
staius :
PN0O027 |SVN3 [Axis 3 servo ON :
status
PN0028 SVN4 | Axis 4 servo ON |
status
PNo0033 MOV1 | Axis 1 travelling 0] 0| X { Indicates that the controlled axis is travelling. This signal is in ef-
PNO034 MOV2 | Axis 2 travelling fect regardless of program execution, manual operation, or mode.
PNO035 | MOV3 | Axis 3 travelling +Tv
PN0O36 MOV4 | Axis 4 travelli '
veling Axis 1travel | ——— SN
: y -t
MOV
Y : :
, |
Axis 2 travel | —————” N
' ¥
MOV2
. — t
PNO0O37 MOVA | Axis A travelling O | O | O Indicates that any of controlled axes A to D are travelling.
PNO0O38 |MOVB | Axis B traveliing ' W
PNOO39 | MOVC | Axis C travelling Dot
PN0O0O40 MOVD Axis D travel!ing A.axis operation.
' : -t
. . MOVA
PNOO41 JOGIL | Axis 1 jogging X | O} X | Indicates that the respective axis is jogging.
PNOOo42 JOG2L | Axis 2 jogging
PN0043  |JOG3L {Axis 3 jogging
PNC0O44 JOG4L | Axis 4 jogging !
PNOO45 STPIL | Axis 1 stepping X | O | X | Indicates that the respective axis is stepping.
PN0O046 | STP2L | Axis 2 stepping v
PN0047 STP3L | Axis 3 stepping
PNOO48 | STP4L | Axis 4 stepping
PNO049 ZRN1L | Axis 1 home O[O} X [Indicates that the home position return operation is being
’ position returning | - executed. This signal tums ON when either of the two HOME
. RETURN commands is executed {i.e., either the MC20 Module
PN00S0 ZRNzL Qggtig?gt'l?ming motion command or the CPU Module ladder motion command).
PNOO51 | ZRN3L | Axis 3 home - . ce '
position retuming Example: Operation based on ladder motion command
PNOOS2  |ZRN4L |Axis 4 home Home position retum __|—|_
. position returning operation : D
IRNxL ; I
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— . e ]
Reference | Signal Name Mode Function and Timing
AlM
PNOQ57 STAL | A-axis operating 0j0o MC Control Relays for Independent Axes
PN0058 SPAL | A-axis holding e Ato D-axis operating:
PNO0O59 ENDAL | A-axis operation indicates that the respective axis operation command is being
completion executed. (This signal remains ON even while operation is
PNOOG0 ENBLA | A-axis effective paused.)
PNOO61 STBL | B-axis operating & A to D-axis holding:
PNOO62 |SPBL |B-axis holding Indicates that operation of the respective axis is temporarily
PNO0S3 | ENDBL |B-axis operation stopped.
completion o A fo D-axi ’ ot
. . o D-axis operation completion:
PNO064 ENBLE | B-axis effective Indicates that operation of the respective axis has been
PNO0O65 | STCL |G-axis operating . completed.
PNOG66 SPCL [ C-axis holding ‘
PNOO67 |ENDCL | C-axis operation ® Ato D-axis effective:
completion ' Indicates that the independent axis is in effect as a controlled
PNOOES ENBLG | C-axis effective axis. (This depends on a parameter setting.)
PN0O069 STDL |D-axis operating -
PNOO70 SPDL | D-axis holding
PNOO71 ENDDL | D-axis operation
completion
PN0072 ENBLD | D-axis effective
PNO073 ZPT1 | Axis 1 home oo Indicates that the current position for the respective axis is at the
position home position (i.e., the machine coordinate zero point £FA307
: range). In an incremental position detecting system, however, this
PN0074 ZPT2 ::;sit%: ome signal is not output until the first HOME RETURN (ZRN)
command is completed after the power has been turned CN.
PNOO75 ZPT3 | Axis 3 home
position
PNOO76 ZPT4 | Axis 4 home
position
PN0081 BRK1 |Axis 1 brake 00 Indicates the ON/OFF status of the brake output.
5|gnal o OFF
PNoO82 BRK2 [ Axis 2 brake 1: ON
signal
PNG083 BRK3 | Axis 3 brake
signal
PNOO84 BRK4 | Axis 4 brake
: signal
PN0089 PCNL1 | Axis 1 PCON o0 Indicates the PCON(J signal output status from SVn of the axis
output status servo connectors. 0 = OFF, 1 = ON.
PNO0SO0 PCNL2 | Axis 2 PCON The final output status is indicated regardless of whether the
output status control axis is a basic axis or independent axis and regardless of
PNOOS1 | PCNL3 | Axis 3 PCON the operating mode.
output status
PNO092 PCNL4 | Axis 4 PCON
output status
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Reference | Signal Name Mode Function and Timing
: : AlM .
ver. - | | PNOO9S4 FBMO | Feedback 0|0 Indicate the type of current position that the MC20 Module sends
B0 N monitoring to the CPU Module. : '
PNO095 | VELM |Speed PNO Current Unit
' ON monitoring 096 095 094 Position
PNO0O95 | ERRM | Deviation 0 0 0 Reference Reference
ON monitoring : current position unit
0 0 1 _Feedback Reference
current position unit
0 1 0 Reference mm/min or
speed deg/min
0 1 1 Feedback mm/min or
speed deg/min
1 Dor1 Oor1 Deviation pulses
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b 1

Reference | Signal Name Mode Function and Timing
OjA{M|E
PNODS7 POT1 | Axis 1 overtravel | O | O[O | O | Indicates the ON/OFF status of the MC20 Module’s direct input.
+

PNCO98 NOT1 | Axis 1 overtravel
=)

PN0099 DEC1 |Axis 1
deceleration dog
PNO100 [ ZER1 | Axis 1 home
position pulse
PNO101 POT2 | Axis 2 overtravel
(+)

PNO102 NOT2 | Axis 2 overtravel
-}

PNO103 DEC2 |[Axis2
deceleration dog
PNO104 | ZER2 [ Axis 2 home
position pulse
PN0O105 POT3 | Axis 3 overtravel
+)

PNO106 NOT3 [ Axis 3 overttravel
-

PNO107 DEC3 |Axis3
deceleration dog
PNO108 ZER3 | Axis 3 home
position pulse
PNO109 POT4 | Axis 4 overtravel
(+)

PNO110 NOT4 | Axis 4 overtravel
=

PNO111 DEC4 |Axis4
deceleration dog

PNO112 ZER4 | Axis 4 home
position pulse

PNO113 ZRE1 jAxis 1 home 0] 0] 0|0/ This signal tums ON when the home position setting is completed
position setting in an absolute position detecting system.
completion

PNO114 ZRE2 | Axis 2 home
position setting
completion
PNO115 ZRE3 1 Axis 3 home
position setting
completion

PNO116 ZRE4 | Axis 4 home
position setting

completion
PNO120 ZMDL { Home position 0| 000 |indicates the status in which the above home position setting can
setting mode be executed.
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Reference | Signal Name Mode Function and Timing
AiM .
PNQO121 ERST | Exemal reset oo This signal is output in Synchronously with the MACHINE RESET
(RST) command to reset external devices.
REST 1
ERST
Machine reset
completion
PNO122 MBDL | Multi-block XX Indicates multi-block operatlon from a Teaching Pendant.
operating
PNO125 EXP1 | Axds 1 extemnal 0|0 Indicates the status of the external input signals EXPn.
input status 0=0FF,1=0ON
PNO126 EXP2 | Axis 2 external The final status is mdicated regardiess of whether the control axis
input status isa bqsic axis or independent axis and regardless of the
PNO127 [EXP3 | Axis 3 extemal operating mode.
input status '
PNO128 EXP4 | Axis 4 external
input status
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Appendix

Instruction and Command Lists

Appendix A-1 provides a table of the MC20 Module motion commands. These
commands are explained in detail in Sections 2-2 through 2-8.

Appendix A-2 shows of the characters that can be designated for each MC20
Module motion command.

Appendix A-3 shows the MC20 Module motion commands that can be used
together in the same block.

Appendix A-4 provides a table of the CPU Module ladder motion instructions
These instructions are explained in detail in Sections 3-2 through 3-4.

Appendix A-5 shows the modes in which each CPU Module ladder motion
instruction can be executed.

Appendix A-6 shows which CPU Module ladder motion instructions can be
executed simultaneously.

—A-] —




Appendix A Instruction and Command Lists ' _
m

t

A.1 MC20 Module Motion Comméndé

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.

e

Command

Name

Class

Command Format

Function/Meaning

Page

MOV

POSITIONING

- | NM

MOV  X-Y-Z-S-:
Target position

Executes simultaneous
positioning for maximum
four axes at rapid traverse
speed.

1-34

MVS

LINEAR INTERPOLATION

NM

MVS  X-Y-Z-S—F-T-{J)]

Target position

Executes linear travel at
tangential velocity F for
maximum four axes
simultaneously.

1-37

MCW

MCC

CIRCULAR
INTERPOLATION CW

CIRCULAR
INTERPOLATION CCW

NM

MCW  X-Y-R-F= ()

MCC -~ X=-Y——J-F~T—;

Execute circular travel at
tangential velocity F for two
axes simultaneously,
following radius R or
center-point coordinates |
and J.

1-40

MCW

MCC

HELICAL
INTERPOLATION CW

HELICAL
INTERPOLATION CCW

| NM.

MCW  X-Y-R-ZF-F-:(J)

MCC  X-Y—I~}-Z-F-T—;

Move three axes
simultaneously in a
combination of circular
interpolation and linear
interpolation outside of the
circular interpolation plane,
Speed designation F
becomes the circular
interpolation tangential
velocity.

1-46

PXY
PYZ
PZX
PXS
PZS
PYS

PLANE XY
PLANE YZ
PLANE ZX
PLANE XS
PLANE Z3
PLANE YS

M1

MCwW X=Y-R-

Z-F~;
PXY X=Y-|-
J-ZF—F—;

PXY

MCC

-designating circular

.command.

Designate the plane in
which the circular
interpolation is to be
executed. Also valid for

interpolation plane in the
helical interpalation

1-46

M6

PXY  X-Y-I-
JU-V—;

.

PST

-Also used to designate the

jplane for use in PALLET

PALLET SET (PST) matrix
MOVE (PMV).

1-46

ZRN

HOME RETURN

NM

ZAN  X-Y-z-5-(J)

intermediate position

the first time after

Returns each axis to its
home position after
positicning to the
intermediate position. For

power-up, positioning will
‘retum directly to the home
position without travelling to
the intermediate position.

1-49

PMyY

PALLET MOVE

NM

PMV

P—C—
T

Grid point
number

Pallet number

Positions at rapid traverse
speed to the position of the
grid point number for the
specified pallet number.
The grid point data must be
saved in advance by
means of PALLET SET

(PST).
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A.I MC20 Module Motion Commands

Command

Name

Class

Command Format

Function/Meaning

Page

PST

PALLET SET

M5

PST  PXY  PoX-Y-
- v

l Grid point pitch

Number of grid points

Saves in memory, for the
specified plane, the pallet
number and its grid point
data. This must be done
before PALLET MOVE
(PMV) is executed.

SKP

SKIP

NM

SKP  X-Y-Z-8F-T-{J)

When the SKIP signal tums
ON while the axes are
travelling, skips the
remaining movement and
operation proceeds to the
next block. The position at
which the SKIP signal
tumed ON is saved.

1-57

ABS

ABSCLUTE
PROGRAMMING MODE

M2

ABS;

Treats all subsequent
coordinate words as
absolute values.

1-61

INC

INCREMENTAL
PROGRAMMING MODE

M2

ING;

Treats all subsequent
coordinate words as
incremental values.

POS

CURRENT POSITION SET

NM

POS XY —-Z~-5—;
Desired coordinate
values

Changes the current
position to the desired
coordinate values,
Subsequent move
commands utilize the new
coordinate system.

2-59

MVM

MOVE ON MACHINE
COORDINATE

NM

MVM  MVS
SF-;

Xe=YmZm

Goes {0 the target position
on machine coordinate
system. The coordinate
system set automatically at
the completion of the home
position retum is called a -
machine coordinate
system. This coordinate
system is not affected by
CURRENT POSITION SET
(POS).

1-66

TIM

DWELL TIME

NM

TIM P—;[2)

Operation is paused for the

amount of time specified by

P, and then proceeds to the-
next block.

1-68

sTP

PROGRAM STOP

NM

STP;

Stops the motion program
until it is restarted by
means of the start
operation.

1-69

END

PROGRAM END

NM

END;

Ends the motion program.

1-69

PFN

IN-POSITION CHECK

NM

MVS X—F— PFN;(2
or
PFN;D)

Proceeds to the next block
after the positioning which
is commanded in the same
or previous biock enters
the positioning completion
range (parameter setting).

1-70

INP

SECOND IN-POSITION
RANGE SETTING

M3

NP X~Y-2-5—;[J)

Second positioning
completion range

Proceeds to the next block
after subsequently
commanded interpolations
enter second positioning
completion range.

i-73
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Command

Name

Class

Command Format

Function/Meaning

Page

SET

SET EXTERNAL QUTPUT

NM

SET MDD :

M code {01 to 96}

- | Proceeds to the next block

after the M code is output

- | and the MFIN signal from

the CPU Module is
retumed.

1-74

PNT

PASS NOTCH SIGNAL
OUTPUT

M4

PNT  X-Y-Z-S-MOC);
— =

Transit point for each axis
MOV X-Y-Z-5—;

Outputs the specified M
code (01 to 96} when the

-] transit points for all axes

have been passed during
movement in subsequent

- | blocks.

1-77

SNG

IGNORE SINGLE-BLOCK
SIGNAL

NM

SNG MOV - X=[J

SNG MVs Z-F—(J):

A block with the command
will be operated
centinuously even in the
single-block operation
mode.

1-79

oW

170 WAIT

NM

oW

(front output variable = O)
(condition I/O variable = A)
{back output variable C =
Oy,

After the front output

‘| variable “O” has been

output, outputs the back

*| output variable “0" when

the condition I/Q variable

'| reaches the “A” state.

1-80

SUB-PROGRAM CALL

NM ~

GSB POD LOMD;

Executes the program
number specified by P as a

*| sub-program for the
“I number of times specified
JbyL., )

1-82

RET

SUB-PROGRAM END

NM

RET: [

| Designates the end of the

sub-program.

1-83

PCN 2

PCON SIGNAL OUTPUT

NM

PCN X-Y-Z-S-;

Tums ON or OFF the
PCONLZ signal output for
the specified axis.

1-113

VCC ™2

VOLTAGE QUTPUT

NM

VCC  X-Y-Z-8T-;

Qutputs the analog voltage
as the output for the
specified axis.

1-116

EXM 2

EXTERNAL POSITIONING

NM

EXM  X—-U-Y-J-V-;

When the extemal
positioning signal turns ON,
moves only the external
positioning travel distance
and is completed.

PGS 2

RATIO OPERATION

NM

PGS X-l-Yol-Z-K-

MsCi ()

Operates a slave axis for
the travel distance that is
calculated by multiplying
the travel distance of the
master axis by a ratio.

1-139

PGR 2

RATIO OPERATION .
CANCEL

NM

PGR{J)
PGR X0 YO

Cancels the ratio -
operaticns for all axes.

Cancels the ratio
operations tor the specified
axis or axes.

1-139

TS5 "2

TRAILING
SYNCHRONOUS
OPERATION

NM

T8S  a-P- MSD;
XY ZorZ

After synchronizing the
trailing axis with the master
axis, switches to trailing

synchronous mode.

1-1561
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A.J MC20 Module Motion Commands

Command Name Class Command Format Function/Meaning Page
TSR 2 TRAILING NM | TSR; Cancels the trailing 1-151
SYNCHRONCUS synchronous operation.
OPERATION CANCEL
*1: M1 to M6: Commands for modal groups 1 to 6
NM: Commands for non-modal groups
*2: New step-2 functions.
Command Name Command Format Function/Meaning Reference
Variables
#0000 Common variable #1 to #199 e Used for general purposes. 1-85
#1000 Input variable #11 to #1256 1-85
#0000 | Output variable #01 to #0256 # Reads MC coil status. 1-86
#3000 | System variable #1001 to #1018 1-87
* Qutputs MC relay.
1-93
#0000 |Link input variable #1101 to #1116 ¢ Reads system variables such as 1.97
#0000 | Link output variable #1201 to #1216 the current position and saved 1-99
] SKIP positions, -
HO H variable H1 to H8
' # Reads MC link register value,
& Transmits values to MC link
register.
# Used for positions and speeds.
Arithmetic Commands
= DEFINE #i=100,#j=#i Numeric range: ¢ to £99,999,999 1-100
_— Integers only. Digits to the right of the |, _
* ADD #f B #! + #k decimal point are discarded. 1-100
- SUBTRACT #i = #) - 8k Calculations are carried out from left | =~ 100
. MULTIPLY #i=#j~ #K to right with no order of priority. 1-101
/ DIVIDE #i = 8 / #k 1-101
COMBINE #i = #j — #k / #m 1-101
Control Commands
IF GOTO BRANCH IF <C0nditi0n> GOTO n; ® When the condition is realized, the 1-102
program jumps to block n.
WHILE DO | REPEAT WHILE <condition> DO m; 1-103
DEND . * While the condition is in effect, the
block from DO mto DEND m is
DEND m; repeated.
#EOOO POINT TABLE POSITION | poy  —#E- A point table for storing position data | 1-106

MOV  X#E-Y#E-F—

for the four axes is created. It is then
possible to move to a given position
by specifying a point number with the
motion command.
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A.2 Characters Usable in 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. (O: Characters that can be used: Blank: Characters that cannot be used.)
I .

Command Name Class | Command Characters that Can Be Designated
Overlap "N'XYZS | RIJKL | XFYFZFSF FPCLMT
MOV POSITIONING NM Yes 00000
MVS LINEAR INTERPOLATION ' 00000 ]| | 0 0
MCW CIRCULAR ’ 100000 |00COO o) 0
: INTERPOLATION CW . :
MCC CIRCULAR 0000000000 [4) 0
INTERPOLATION CCW :
MCW HELICAL. 00000{00000] 0 O O O (O - 0
INTERPOLATION CW
MCC HELICAL 00000 |(0000O0O| 0 O O O [0 0
INTERPOLATION CCW . _ :
PXY PLANE XY M1 Yes 0
PYZ PLANE YZ M6 Yes (o}
PZX PLANE ZX {Note 3) @)
PXS PLANE XS o
PZS PLANE 7S o
PYS PLANE YS 0
ZRN HOME RETURN NM No 00000
PMV PALLET MOVE NM . No 0 . 00
PST PALLET SET M5 Yes 00000 | 0000 | WVvwWT o)
SKP SKIP NM No 00000 0 0
ABS ABSOLUTE ‘M2 Yes 0
: PROGRAMMING MODE
INC INCREMENTAL 5] -
PROGRAMMING MODE
POS CURRENT POSITION | NM No 00000
: SET : . '
MVM MOVE ON MACHINE NM Yes 0
COORDINATES - ‘
TIM DWELL TIME NM No 0 0
STP PROGRAM STOP NM No [¢)
END PROGRAM END NM No 0
PFN IN-POSITION CHECK NM Yes o)
INP | SECOND IN-POSITION M2 No- 0
RANGE SETTING .
SET SET EXTERNAL OUTPUT | NM Yes 0 0
PNT PASS NOTCH SIGNAL M4 Yes 00000 0
QUTPUT
SNG IGNORE SINGLE-BLOCK | NM Yes o
SIGNAL
I0W VO WAIT “NM No 0
GSB SUB-PROGRAM CALL NM No 0 0 0
RET SUB-PROGRAM END NM No 0
PCN PCON SIGNAL OUTPUT | NM No 00000
VCC VOLTAGE OUTPUT NM No 00000 : 5}
EXM EXTERNAL NM No 00000 | 0000 | (UVWT
POSITIONING .
PGS RATIO OPERATION NM No 00000C] 0000 (MSD)
PGR RATIO OPERATION NM No 00000
CANCEL
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A.2 Characters Usable in Motion Commands
L -

Command Name Class | Command Characters that Can Be Designated
Overlap "'NXYZS | RIJKL | XFYFZFSF | FPCLMT

788 TRAILING NM No 00000 (MSO) 0

SYNCHRONOUS

OPERATION
TSR TRAILING NM No 0

SYNCHRONOUS

OPERATION CANCEL

Note (1) Commands marked with “Yes” in the “Command Overlap” column can be designated in the samne block with other
commands. Commands in the same group, e.g., MOV to MCC, PXY to PYS, and ABS to INC) cannot be used to-
gether in the same block. For details, refer to A.3 Compatibility of MC20 Module Commands.

(2) A numeral {0 to 9), H variable (H1 to H8) and common variable (#1 to #199) can be added after the designated
character.

{3) The plane designation for CIRCULAR INTERPOLATION is in modal group M1.
The matrix plane designation for PALLET MOVE is in modal group M6.

—A] —



Appendix A Instruction and Command Lists - _
m

A.3 Compatibility of MC20 Module Commands

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.
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A.3 Compatibility of MC20 Module Commands

!

Compatible Commands

awzZo

oo

ST—auw

OOFrO

-

o+ e~

oW

Suna

-0

n=Zo

o0 Z e

-

- Z

owz

wzo

W

- =

=> =

aLow

-Z0

< oW

wxo

o -

oZE>

NI Z

aN®G

—

o>

o

o N X

o >N

0. X >

=00

(=0

Z>W0

=0>

XXX X[CIO|O|OjO| O X[ X[ X[ X|O|O| X|C| X{ X| X|O| X| X[ X[ O] X| X[ X]|X[X{X]X]|X][X

X|XIX[X|O|OJ OO OO X| X| X|X|OJO|XJO| X| X[ X|O| X| X[ X|O| X|X| X[ X| X X|X[X]|X

X|X|X|X|O|O|O|O|O|OI XIX|X[X]|O|O| XIO| X X|X| O] X| X|X| O X|X[X[X[X|X|x{xX|xX

X|X[X[X|O|O|C|O[OJO| X X|X|X|O]O| X[ O] X| X[ X| O X| X[ X| O} X| X[ X[ X[ X[ X|X]|X]|x

OlO[O O X| X| X X[ X[ X| X|O|O| X| O] O] X| O] X| X[ X| O] X| X[ X|O| X|X|X[X[X|X|X|X]|X

OlO|O[ O X X|X|X|X[X[X|OO|X[O|O|X|O| X|X| X[ O] X[ X|X|O| X|X[X|X]|X[xX]|x[X]X

O|O|O| O X XIX[X|X|X|X|O|O| X|O|O| X[ O] X|X|X|O| X|X|X|O| X[ X|X[X[X]|X|xX|X[X

O|O| O[O X|X|X[X|X|X|X|O|OIX|O|O| X[OIX|X|X| O X| X|X|O| X[ X{X[X[X]X|X{X]|X

OlO| O[O X[ X[ X X|X|X|X|{O|O| X|O| O] X[O} X! X[ X|O| X| X|X|O|X[X[x[x[x]x]|x]|x|X

O|O|O|OIX| XX X]|X|X|X|O|O| X|O| O X[O} X|XIX|O| X | X|X|O X[ X[ X[X[xX]X]|X]X[X

XXX XXX XXX XX XX X0 O X| XX X{X|O]| XX X{O| X[ X| X| X} X|X[X]|X]{X
X|X|X[X]|O]OlO|OIO[O| X[ XIX|X]O|O| X[ X| X[ X X|O| X[ X[ X|O[X| X[ X[ X|X]|X|X|X]|X

X|X|X[X{OIO| 0| O O[O X| X| X| X]O|O| X[ X| X XIX| O] X X{ X| O X| X[ X|X| X1 X|X[|X]|X

XIX|X[XFX[X] X X[ X[ XXX X[X]O|O| X[ XIX[ X[ X[O] X XIX| O] X[ X[ XX X| X[ XIX|X
O|0|0|0j0j 0|00 0] 0] 0| 0| 0| 0| X|X|O|0j0]0]0|O|CjCj0|O|O|O|O|O|O| 0| 0|00
O|0|O|0l0j0| 0| 0| 0|0j0O|0|O| 0] X|X|O|O]0|0]O|O|0jOjO|O|O|O|0|0{0]0o| 00| 0
XIX|X[ XXX XXX XXX X[X]O| O XX X[ X|X[O]|X[X]|X|O| X|X[X]|X]|X[X]|xX[X]X
Q| O|O|OlO|O|O|O|OjO| X[ X XIX|O|O[X| XIX[XIX|O| X X| O[O X| X| X[ X[ X[X|X|XIX

XX |X[XPXIX| X X[ XX X[ X|XIX[O|O| X[ Xi X[ X[X[O|X| X} X|O| X|X[X|X]|XIX]X[X{X
XX XXX XX X[ XXX XX X]O|O| X| X| X} X|X| O X[ X| X[O| X[ X| X XIXIX|X]|X]|X
XXX X]X X XXX XX X[X[X]O)O] X[ X|XIX[|X[O|X|X[X]|O]| X| X[ X[ X|X[X]|X|X[X
O| 0| O[O} O|0|0|C|O|O|0]O|0|0|0jOl0|0]0}0} 0| X|0]0|0|0|O|0|O|O]|O[0l0]|0]|0
X X[ XXX X[ XX XX XX X[X[O]O] X[ XX X|X|O| XIXIX|O| X | X X[ XiX|X|X]X[X
XXX X)X XX XXX XXX XTO O X XXX XJO| X| X X[ O X| X| X X| X[ X{X[xX]X
X|X[ XXX XX X[ XXX X|X[X]OO|X[O] X| X1 X]O| X X[ X] O] X | X[ X[ X]X{X|X[X]|X
O|0|0|O|0|0|0|0[0]0[0O]|0|O|0]O|O|O|O]O|OjC|0lO|0OjO[X|0|O|0| 0|00 0] 0|0
XIXIX X[ XXX X[ X[ XXX X[ X]OJOI X[ XX XIX|O| XIX[X|O| X[ X[ X[X]|X|X]|XIX]|X

XXX X[ X[ XX X[ XXX XX X]OLO[ X | X XX X[ O] X[ XiX[O| X | X| X[ X| X[ X[X]X]|X
X[X)X X[ XXX XXX XX X[ X]O[OI X[ X[ X[ X X[O[X|X|X[O] X[ X|X|X|X|X|X]|X]|X
XXX XX XX XXX XXX X]OO X | XX | XX O X X X[ O X[ X[ X X[ X]X| XXX
XXX XXX X[ XXX XXX X|OJOX | XX XIXJO| XX X{O] X | X X] XXX XIX]X
XXX XXX X[ XXX X|X]| X[ X|O|O| X[ X X[ X|X[O| X|{ X[ X|O| X| X[ X[ XXX X|X]|X
X|X|X|XEX[XPX]PRIXIX XXX X]O] O XX X[ X X[ O] XX X[Oj X X | X| X| X| X[ X]|X|X
XXX XX XXX X[ X XXX X|OJO| X[ XX [ X[ X[ X|X|X|X|O]XIX|X[X][X|xX|xX]|X!IX
XXX XX XXX XX X[ X[ X[ X{O]O| X[ XX XXX X]X[X]JOIX X XX XX X[ X)X

XXX XXX XXX | X X[ X[ X[ X]{OJO| X[ XX X[ X]O] Xi X[ X|O[ X X|X[X|X|X]|X]|X]|X
X XXX XXX XX XXX X[ X][OJOp X[ X[ XIX|X]O|X| X[ X]O[ X[ X]|X[X|X|X|X|X]|X
XXX XXX XXX XXX X[ X]OJO X[ X[ X] X[ X[O| X1 X|X{O| X[ X|X[X|X[O| X|X[X
X[ XXX XXX X[ XX X[ X]X[XIOO| X| XXX X|O X{ X[ X|O| X X|X|X|O|X]|X]|X]|X
XX XXX XXX XX X[ XXX OO X| XXX XJO| XX | XIO[ X[ XX X|X]|X|X|0|X
XX XXX X[ XXX XXX X[ X[OJO| X[ X XIX|X|O[X{X|X|O|X|X|X|X|X|X|O|X|X
XIX[XPX X)X XXX X X[ X[ X[ X]OJ Oy X[ XX X| X[ O] X|X{X]O[ X[ X X[X|X|X]|X]|X]|X

Command

MOV
MVS

MCW et 1)

MCC tNots 1y
PXY
PYZ
PZX
PXS
PYS
PZS
ZRN

PMV
PST

SKP
ABS
INC

POS

MVM
TIM

8TP

END
PFN
INP

SET

PNT

SNG
oW

GSB

RET

PCN =2

VCC *2

EXM =2

PGS 2

PGR *2

TSS "2

TSR =2

|+|Xv*:/

IF

GOTO

WHILE
Do

DEND

*2: New step-2 functions.
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Appendix A Instruction and Command Lists .

Note 1) Thecircular and helical interpolation versions of MCW and MCC are compatible with the
same commands.
}
2) Refer to A-1 MC20 Module Motion Command.f__s for a list of command names.

1
1
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A.4 CPU Module Motion Instructions
m

A.4 CPU Module Motion Instructions

Instruction Name Function/Meaning Page
MOD MODE SET Switches the MC20 Module operation mode. | 2-31
SVN SERVO ON Tumns the servomotor power ON and OFF., 2-34
MVL PROGRAM RUN Specifies the program and block numbers, 2-37
and runs the program.
MVA, MVB, [ Independent Axis Nommally operates independent axes Ato D. | 2-43
MVC, MVD | Operations
Independent Axis Outputs the analog voltage (voltage output) | 2-51
Voltage Outputs from independent axes A to D.
{See note.)
Independent Axis Performs ratio operations with independent 2-58
Ratio Operations axes A to D as slave axes.
{See note.)
ZRN HOME RETURN Retums to home position in an incremental 2-65
or absolute position detecting system.
JOG JOG Executes jogging. 2-M
STP STEP Executes stepping. 2-75
SMD SINGLE BLOCK Switches to single block operation mode. 2-82
MODE
MLK MACHINE LOCK Causes the controlled axes not to move but | 2-85
MODE the current position data changes according
to program running.
MRS MODULE RESET Initializes the MC20 Module and resets all 2-88
alarm status.
RST MACHINE RESET Resets part of the alammn status and enables | 2-92
the parameters changed with the
PARAMETER SETTING (PRM) instruction.
ESP EMERGENCY STOP | Notifies the MC20 Module that the 2-96
NOTIFICATION emergency stop button has been pressed.
ARS .| ALARM RESET Resets the MC20 Module alarm. 2-98
MON MONITOR Monitors all internal data, including alarms, 2-101
parameters, and program numbers.
POS COORDINATE Changes current position data. 2-109
SETTING
PRM PARAMETER Sets data for parameters. 2-114
SETTING
VAR H VARIABLE Sets data for H1 to H8 variables. 2-117
SETTING
PTBL POINT TABLE Sets data for point table. 2-122
SETTING
ZST HOME POSITION Sets the home position for absolute position | 2-126
SETTING detecting system.

Note New step-2 functions.
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Appendix A Instruction and Command Lists

A.5 Operation Modes and Applicable Instructions

Instruction Operation Mode
Symbol Name . Manual . | Automatic | Online Edit Edit
MOD MODE SET o O O o
SVN SERVOON O O O O
MVL PROGRAM RUN X O X X
MVA, MVB, MVC, | independent Axis O .0 O O
MVD _| Operations . -
Independent Axis Voltage Q O O O
Qutputs
(See note.)
Independent Axis Ratio o ! O O O
Operations )
{See note.)
Program ZRN i HOME RETURN @] X X X
fun axes JOG [JOG O X o) X
STP | STEP O X QO X
Independent | ZRN | HOME RETURN ) O - @) )]
axes JOG {JOG : O O O O
STP |STEP O O Q O
SMD SINGLE BLOCK MODE O O O O
MK MACHINE LOCK MODE O O O O
MRS MODULE RESET O i O . O O
RST MACHINE RESET o o O Q
ESP EMERGENCY STOP o) O o )
NOTIFICATION
ARS ALARM RESET o . @) O QO
MON MONITOR o O O O
POS COORDINATE SETTING o O O O
| PRM -| PARAMETER SETTING O O O O
VAR H VARIABLE SETTING o . O Q O
PTBL POINT TABLE SETTING SO O O O
ZsT HOME POSITION : o C O O
SETTING }

Note New step-2 functions.

C: Instructions fhat can be executed in thaf moc_je;
X : Instructions that cannot be executed in that mode.
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A.6 Instructions Executed Simultaneously in a Scan
m

A.6 Instructions Executed Simultaneously in a Scan

Instruction in Progress Instruction Executed Simulttaneously
Symbol Name M|S [M| INDEPE | VOLTAGE | RATIO |Z|J |S|(S|M{M|RE|A|M|P|P|V(P|Z
O [V |V | NDENT | OUTPUT | OPERA |[R|O|T|M|L|(R|S|S|R|O|OC|R|A|T|[S
DIN|L| AXS TION [N|G|P|D|K|S|T|P|[S|N|S|M(R|B|T
OPERA L
TION
MOD | MODE SET X|O|X O Q O X1X|X[O|C|O|C[C|OO|O|O[O|01O
SVN SERVO ON Ola|X X X X XIX|X|O[O|O[O|C|O|O|X|O| O[O X
MVL PROGRAM Ol O X A A A X|X[X|O[Q|O|O|O|C|Ola|X XXX
RUN
MVA, Independent O} 00 A A A AJATA|CIO|OIO|O|OIO|AIX|OX|X
MVB, Axis Operations
MVC, lfindependent |OJO|O| & A A (alalajoio|olo]ololofax{ox|x
MVD Axis Voltage
Outputs
(See note.)
Independent ClO|0 A A A AlA[A|O[O|O|OIOIO|O|A|X|OIX | X
Axis Ratio
Operations
{See Note.)
ZRN HOME OO X A A A AlAA|O|O|O|0O]0O[0O|ClA [X|OIO|X
RETURN
JOG JOG OO X A A A AJAJAJOIO|OIO|I0[O|0O|A[X]|OjO|X
sTP STEP OiOI X A A A AlAJATOIOIO[O|OI0O[0O]A [X]|O|O]X
SMD SINGLE C{O|O O o O O|O|OIX [O|O|C|O]0[0]| 00Ol O|0]0
BLOCK MODE
MLK MACHINE 0|00 O Q Q C|O|O[O|X|O|CIC|O|O|O|01O[0O] X
LOCK MODE
MRS MODULE XXX X X X XiIX|X[X[OX|X|X|X|X[X[X]|X|X}|X
RESET
RST MACHINE O XX X X X X{XIX[X[OIX|X]O|O|I0 X|O|OX
RESET
ESP EMERGENCY (O]X|[X X X X XXX |O|O|O[0OIX|0|0 olle X
STOP
NOTIFICATION
ARS ALARM RESET |[O| O] X X X X X[ X[ X{O|O|O|O|C|X|O|C|O[O|O]X
MON MONITOR iolfe] o] O O O O|OjOJClO|O|OIO|CiX | OO0 OO
POS COORDINATE |C{C|O O O O O[O|O[O|O|O|C|O|O|O| XXX [ X X
SETTING
PRM [PARAMETER [O|O|X X X X (X|XIX|[O|O[O|O|O|O|O| XXX |X|X
SETTING
VAR H VARIABLE O10|0 O o O O|O|0|C|OlO|C|O|OJO|X XXX |0
SETTING
PTBL |POINTTABLE |QOjO[O O o O 00|10 CIO1O|O1C|CIO| X | X XIO
SETTING
ZsT HOME QX |X X X X XIXIXJOIX|XIX(X|XIOX{X{OlO!a
POSITION
SETTING

Note New step-2 functions.

Q: instructions that can be executed simuitaneously.
A : Instructions that can be executed simultaneously if a different axis is specified.
X : Instructions that cannot be executed simultaneously in a scan.
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Appendix

Parameter Lists

» The specific settings required to operate the MC20 Module are known as parameters. Set
the parameters to the optimal values based on the mechanical specifications and the char-
acteristics of the servodrivers being 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 normally left unchanged.

Parameters not set by the user.
{Do not change the default settings.)

o|O|m| >
3

» The “default values” are the parameter settings made at the factory.

» All new parameter settings are not effective immediately after they have been changed with
the Programming Device. The “Effective” column in the following tables indicates when the
parameter is effective.

Reset
New parameter settings for these parameters are effective after the MACHINE RESET
(RST) instruction has been executed.

Power-up
New parameter settings for these parameters (and all other parameters) are effective af-
ter the power is turned ON or the MODULE RESET (MRS) instruction is executed.

» MC20 Module parameters are not put into effect immediately after being changed with the
PARAMETER SETTING (PRM) instruction. To change the parameters to the new set val-
ues and put them into effect, execute the MACHINE RESET (RST) instruction.
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Appendix B Parameter Lists

M

‘B.1 Parameters Common to All Control Axes
No. Name! - Setting Units Related | Read/ | Effective® | Default | Type
: Range! Parameters | Write2 Value
P000O | ID Code Alphanumeric | ASCIi -— © [ No Immediate | 0 B
characters (4) | code :
P0001 | Axis 1 name specification Axis X: b0=1 |Note3. |- No Power-up | X C
-Axis Y: b1=1
P0002 | Axis 2 name specification Axis Z: b2=1 - No Power-up |Y c
Axis S: b3=1
P0003 | Axis 3 name specification Axis A: bd=1 - . | No Power-up |Z C
Axis B: b5=1 .
PO004 | Axis 4 name specification Axis C; b6=1 --- No Power-up |S c
) Axis D: b7=1
P0005 | Decimal point position 1,2,0r3 - |- No Reset 3 B
PO006 | Max. interpolation feed speed * | 1to 240,000 | mmvmin. |- Yes Reset 24,000 |A
setting {deg./ )
min.) )
P0007 | Time constant of linear A/D for | 1 to 10,000 ms — ;| Yes Aeset 100 A
interpolation (1) ;
P0008 | Time constant of linear A/D for | 1 to 10,000 ms . — ~ tYes Reset 100 B
interpolation (2) '
P0009 | Linear A/D constant switch 0to 240,000 {mm/min. |--- © | Yes Reset 24,000 |B
speed for interpolation (deg/ ' '
min.) ' )
P0010 | Deceleration constant of the 1 to 10,000 ms - .| Yes Heset 100 B
asymmetric A/D for interpolation
P0O011 | Time constant of the 210 1,000 ms -— ¢ | Yes Reset 100 B
exponential A/D for interpolation
P0012 | Bias speed of the exponential 0to 240,000 |mm/min. |- Yes | Reset ] B
AJD for interpolation (deg/ :
. min.)
P0Q13 | Time constant of moving 2t01,000 - |ms - Yes Reset 100 B
average A/D for interpolation ) :
P0O014 | A/D type setting for mterpolatron 0: None . - . [No. Reset 1 B
(MVS, MCW, etc.) 1: Single step linear A/D i
2: Double step linear A/D .
3: Asymmetric linear A/D ]
P0015 | Filter selection for mterpolataon 0:None _ ) ) - " |Ne Reset 0 B
R {MVS, MCW, eic.} 1: Exponential A/D ;
2: Exponential A/D with '
bias
3: Moving average A/D
4: S-curve A/D
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B.1 Parameters Common to All Control Axes

L e
No. Name! Setting Units Related Read/ | Effective? | Default | Type
Range! Parameters | Write? Value
P0016 | Override enabled/disabled Overrides Using MC 202 O Reset 0 B
bn =0: Disabled Control Coils: 16 Steps
bn=1: Enabled bO: Axis 1 Forin-

b1: Axis2 depen-

b2: Axis 3 dent

b3: Axis 4 axis and

manual

opera-

tion

b8: Rapid For pro-
traverse | gram

bs: Inter- run
polation
feed

{ | Overrides Using MC
Link Registers: 0.1% In-
crements

b11: Axis 1 Forin-
b12: Axis 2 depen-
b13: Axis 3 dent

Ver. I < b14: Axis 4 | axis and
B manual
opera-
tion
b15: Rapid For pro-
traverse | gram
k b16: Inter- run
polation
feed

P0O017 | Function selections 4 b0: Manual operation X Power-up |0Q B
simuitaneous
outputs

b1: Axis alarm disable

b2: Servo OFF disable

Note 1) “A/D” stands for acceleration/deceleration speed.
2) “Yes” indicates parameters can be changed from the ladder logic program.

3) Setaxis X, Y, Z, S, A, B, C, or D in the Programming Device.
Set “~" if the axis is not used.

4) Effective modes are indicated as follows:
Power-up
Parameter settings not effective immediately after they have been made with the Pro-
gramming Device or Teach Pendant but effective only after the MODULE RESET (MRS)
instruction is executed.
Reset
Parameter settings not effective immediately after they have been made with the Pro-
gramming Device or Teach Pendant but effective only after the MC20 Module is tumed
off and on, the MACHINE RESET (RST) instruction is executed, or the MODULE RE-
SET (MRS) instruction is executed.
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Appendix B Parameler Lists . . '
m ‘

B.2 Individual Axis Parameters (Posiiioning)

No.! Name Setting Units Related Read/ | Effective | Default | Type
. Range Parameters | Write? : Value
PA101 | Position loop gain ' 0 to 200 s - Yes Reset 30 A
PA102 | Feed forward gain 010 200 % - .| Yes Reset ] A
PA103 | Positioning completion range 01to 100,000 | Note 3. [ PA104 Yes Reset 10 A
PA104 | Positioning completion check G0 100,000 | ms PA103 . {Yes Reset 100,000 | A
time ' ’
PA105 | Following error margin 0 to 200 % JPA1O1 lYes Reset 200 A

Note 1) “A” in the parameter number stands for the axis number (1 through 4).

2) “Yes"inthe Read/Write column indicates the parameter can be changed fromthe ladder
logic program (Ladder or Teach Pendant. '

3) Reference unit.

— B-4 =



B.3 Individual Axis Parameters (Speed, Acceleration)

B.3 Individual Axis Parameters (Speed, Acceleration)
No.1 Name?2 Settin Units Related Read/ | Effective | Default | Type
Rang Parameters | Write3 Value
PA201 | Maximum feed speed 1to 240,000 { mm/min. - Yes Reset 24,000 (A
(deg./min.)
PA202 | Rapid traverse speed 110 240,000 | mm/min. PA201, PA204, | Yes Reset 24,000 (A
] (deg./min.) | PA205, PA206
PA203 | Not used. - - - - - o -
PA204 | Linear A/D constant (1) 110 10,000 ms PA201 Yes Reset 100 A
PA205 | Linear A/D constant (2) 1 to 10,000 ms PA201, PA202, |Yes Reset 100 B
PA204, PA206
PA206 | Linear A/D constant 0to 240,000 | mm/min. PA201, PA202, | Yes Reset 24,000 |B
switch speed (deg./min.) | PA204, PA205
PA207 | Deceleration constant for | 1 to 10,000 ms PA201, Yes Reset 100 B
asymmetric A/D PA21310 216
PA208 | Not used. - - - - - 0 -
PA209 | Time constant for 210 1,000 ms PA210, PA217 | Yes Reset 100 B
exponential A/D
PA210 | Bias speed for 0to 240,000 | mm/min. PA209, PA217 | Yes Reset 0 B
exponential A/D {deg./min.)
PA211 | Time constant for moving | 2 to 1,000 ms PA217 Yes Reset 100 B
average A/D
PA212 | Not used. aas - - - e - -
PA213 | A/D type for positioning | 0: None PA204 16207 | Yes Reset 1 B
(MOV/STEP) 1: Single step linear A/D
PA214 | A/D type for JOG 2: Double step linear A/D
opergt?on (JOG) 3: Asymmetric linear A/D
PA215 | A/D type for independent
axis operation (MVA to
MVD)
PA216 | A/D type for HOME Fixed at single step linear -— - - == —
RETURN (ZRN) AD
PA217 | Filter selection (See note | 0: None PA209 Yes Reset 0 B
4.) 1: Exponential A/D PA210
2: Exponential A/D with bias
3: Moving average A/D PA211
4: S-curve A/D, '

Note 1) “A” in the parameter number stands for the axis number (1 through 4).
.2) “A/D" stands for acceleration/deceleration speed.

3) “Yes” in the “Read/Write” column indicates that the parameter can be changed from the
ladder logic program (Ladder or Teach Pendant).

4) The filter for PA213 to PA216.

—B-5—



Appendix B Parameter Lists

B.4 Individual Axis Parameters (Home Position Return)

No.1 Name Setting Units Related | Read/ | Effective | Default | Type
Range Parameters | Write? Value
PA301 | Home position retum mode . | 0: DEC+C - PA302 to No Power-up |0 B
1: ZERO PA308
2: DEC+ZERO ,
. 3:C

PA302 | Home position return 0: Positive - - : No Power-up |0 B
direction 1: Negative .

PA303 { Home position retuming feed | 110 240,000 |mmvmin. |- * Yes Reset 10,000 (B
speed - (deg./min.) :

PA304 | Home position retuming 1 to 240,000 mm/min, |-~ Yes Reset 1,000 (B
approach speed : (deg./min.)

PA305 | Home position retuming 1 to 240,000 mm/min. |- Yes Reset 500 B
creep speed .| {deg./min.} '

PA306 | Home position retumning final | 0to 99999999 | Note 3. - Yes Reset o B
travelling distance

PA307 | Home position output width | 0to 32,767 Pulses |- Yes Reset 100 B

PA308 | Home position pulse polarity | 0: Positive transition — | No Power-up |0 C
selection 1: Negative transition :

PA309 | Not used - .

PA310 | Deceleration limit switch 0: Disabled - No Power-up |0 C
inversion 1: Enabled .

Note 1) “A”in the parameter number stands for the axis number (1 through 4).

2) “Yes” in the “Read/Write” column indicates the parameter can be changed from the lad-
der logic program (Ladder or Teach Pendant).!

3) Reference unit.
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B.5 Individual Axis Parameters (Absolute Detecting System)

B.5 Individual Axis Parameters (Absolute Detecting
System)
No.! Name Setting Range | Units Related | Read/ | Effective | Default | Type
Parameters | Write? Value
PAA401 | Absolute encoder allowable 0 to 1,000,000 Pulses | PA402 No Power-up | 40,960 | A
efror
PA402 { Absolute detecting system See note 3. PA401, No Power-up |0 C
selection PA403,
PA404
PA403 | Reference offset 1 at home 01099,999,999 |Noted. |PA402, No Power-up |0 B
position setting ‘ PA404
{home position shift distance)
PA404 | Reference offset 2 at home 0 t0 £99,999,999 | Note 4. | PA402, No Power-up [0 B
position setting PA403
{home position shift
adjustment)
Note 1) “A” in the parameter number stands for the axis number (1 through 4).

2) These parameters cannot be changed from the ladder logic program {Ladder or T-BOX).

3) Thefirst bit (b0) determines the detecting system and the second bit (b1) determines the

encoder to be used.

Parameter | Bit Values Encoder Detecting

Setting System
0 ) b0=0, b1=0 | Incremental Incremental
2 b0=0, b1=1 | Absolute Incremental
3 b0=1, b1=1 | Absolute Absolute

4) Reference unit.
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Appendix B Parameter Lists

B.6 Individual Axis Parameters
(Machine System and Peripheral Equipment)
No.! Name Setting Range | Units Related Read/ | Effective | Default | Type
' Parameters | Write2 - | value
PA501 | Number of encoder pulses | 32,768 max. Pulses/ | PA502 No Power-up |2,048 (C
rev. H )
PA5S02 | Encoder puise signal 1: AB phase x 1 PAS501 : No Power-up |4 B
selection 2: AB phase x 2 '
4: AB phase x 4 !
PAS03 | One machine rotation/ 110 1,500,000 |Note3. |-- : No Power-up | 10,000 |A
reference unit
PA504 | Gear ratio (motor rev.} 1 to 10,000,000 | Revs. - No Power-up |1 A
PAS05 | Gear ratio (load rev.) 1 to 10,000,000 | Revs. — No Power-up | 1 A
PAS06 | Mode settings: No Power-up
b0: Motor revolution direc- | O: Forward, 1: Reverse - 0 8
tion H
b1: Finite/Infinite length 0: Finite length, 1: Infinite | 510-b0 0 B
length :
b2: Linear/Rotary axis 0: Linear axis, 1: Rotary |- : 0 c
axis - ! '
b3: Axis type 0: Servo, 1: Voltage output | 506-b4 0 C
b4: Counter 0: Do not use, 1: Use 506-b3 0 B
PAS07 | Backlash compensation 010 32,768 Pulses | PA510(b1) ! Yes Reset 0 B
PA508 | Stored stroke limit (+) —999999991t0 | Note 3. | PAS10 (b0) . Yes Reset +99999 i B
+99999999 : : 7 999
PA509 | Stored stroke limit (-) .[—999999991t0c | Note 3. | PAS10 (b0) : Yes | Reset -9999g |B
+99990999 ' 999
PA510 | bO: Stored stroke limit 0: Not used o No Power-up |0 B
1: Used PAS508, PAS09
b1: Backlash offset usage | 0: Not used : ' No Power-up |0 B
1: Used- - PAS07
PAS11 | Servomotor rated revolution | 100 to 4,500 r/min. - ’ No Reset 3,000 8
PAS512 | Speed instruction D/A 11010 v - No Reset 6 B
output t
PA513 | Servomotor maximum 0 o 10,000 r/min. - No Reset 4000 1B
- revolution :
PA514 | Constant of automatic 0 1,000109,999 |ms - - - 1,000 [D
tune

Note

1} “A” in the parameter number stands for the axis number (1 through 4).

2) “Yes” in the “Read/Write” column indicates the parameter can be changed from the lad-
der logic program (Ladder or Teach Pendant). |

3) Reference unit.
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B.7 Individual Axis Parameters (Servo External I/0)

B.7 Individual Axis Parameters (Servo External I/O)
No.! Name Setting Range | Units Related Read/ | Effective | Default | Type
Parameters | Write2 Value
PAB01 | b0: Overtravel input signal | O: Not used - No Power-up |1 B
(oT) 1: Used
b2: Brake control output 0: Not used PAE02, PAGO3 0 B
signal {BRK) 1: Used
PAB02 | Brake time {Tb) 81to 1,000 ms PAGD1 (b2}, Yes Reset 8 B
(= servo OFF) PA603
PAG03 | Brake ON motor speed 110 10,000 r/min PAG01 (b2), Yes Reset 1 B
PAB02
Note 1) “A”in the parameter number stands for the axis number (1 through 4).

2) “Yes” in the “Read/Write” column indicates the parameter can be changed from the lad-

der logic program (Ladder or Teach Pendant).
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Appendix B Parameter Lists

B.8 Setting Parameters

1) The following illustration shows how parametefrs are overwritten with the Programming
Device, Teach Pendant, or PARAMETER SETTING (PRM) instruction.
) . 1 .

- - . . . . : Teach Pendant -
Programming Device

D] PRM
-executed
Parameter
Parameter :
overwritten r ovemnugn

] 1

Copying - Copying
Storad Execution ":? Execution
pararneter parameter data
data data A

Yususansyay

RST
”mﬂg':m'ﬁ’:“ executed
tumed OFF and

e PRM: PARAMETER SETTING instruction

® MRS: MODULE RESET instruction

¢ RST: MACHINE RESET instruction

Refer to 2.4 Data Setting Instructions for details on
the above instructions.

H

2) The Programming Device and Teach Pendant overwrite both the stored and execution
parameter data. Then if the MODULE RESET (MRS) instruction is executed or the MC20
Module is turned OFF and ON, the contents of the stored parameter data are copied as
the execution parameter data and the execution data is created according to the contents
of the execution parameter data. At this point, the overwritten parameters will be valid. If
the MACHINE RESET (RST) instruction is executed after the parameters are overwrit-
ten, the overwritten parameters will be also valid.

3) Ifthe PARAMETER SETTING (PRM) instruction is executed, only the execution parame-
ter data will be overwritten. Then if the MACHINE RESET (RST) instruction is executed,
the execution data will be created according to the contents of the execution parameter
data. At this point, the overwritten parameters will be valid.

Note Ifthe MODULE RESET (MRS) instruction is executed or the MC20 Module is turned OFF and

ON afterthe PARAMETER SETTING {PRM) instruction is executed, the overwritten parame-
ters will be invalid and the previous parameters will be valid.
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Appendix

Alarm Display Lists

The tables in this appendix show the alarm displays and their likely causes
and remedies. Message displays do not appear on a Teach Pendant, as

shown in the following table.

Device Alarm Code Message

Display Display
Programming Device Yes Yes
Teach Pendant Yes No

The last column in each table indicates the rank of the error (A, B, or C).

Error Rank Description
A Serve OFF

B Decelerating to'stop.

C Program run stops.
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Appendix C Alarm Display Lists

. :

C.1

Common Alarms

Code Message Likely Cause(s) . Remedy Rank
001 Program capacity There is not encugh space area for the Delete unneeded programs. C
exceeded program. . '
002 1-block character The number of characters in 1 block has | Correct the program. (Reduce the | C
exceeded exceeded 128, number of characters.)
There is not a “;” within 1 block.
003 | No program number Cannot find the specified program. Load the program or correct it. C
004 | Address error There is not any data after the symbol. Correct the program. C
There is not a symbol before the data.
The address designation is improper. .
005 Numerical value A minus sign, zero, or decimal point has Correct the program. C
designation error been used incorrectly. | Check the decimal point position
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’s digits are incorrect. Correct the program. C
' : (Data digit number)
008 | Command error An unusable command has been used. | Correct the program. C
009 | Multi-command error Commands that cannot be executed at Correct the program. C
- 3 the same time have been executed in 1
block. : .
010. |F designation undefined | There is not an intérpolation feed speed: | Correct the program. Cc
F designation during interpolation
-| operation. - - .
on No radius designation The radius has been setto “0” in a Correct the program. Cc
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 c
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. Cc
missing or incorrect.
The plane designation is missing or
incorrect in a PST command.
017 | H variable error A designated value in H1 through H8is | Correct the program. c
incorrect. : )
018 | No sub-program number | POD is not specified in the GSB Correct the program. Cc
command'’s block. :
019 | Not used. - --- -
020 Not used. - ) - -
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,
022 | Program end error There is not an END command at the Add an END command attheend |C
end of the program. of the program.
There is not a RET.command atthe end | Add a RET command at the end of
of a sub-program. the sub-program.
023 | Not used. --- - —_
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C.1 Common Alarms

m

Code Message Likely Cause(s) Remedy Rank
024 | Axis undefined The axis you want to use is not valid. Correct the program. c
The servo is not 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 is not a destination in a branch Correct the program. C
command.
028 Repeat command error | There is not an end command (DEND) Correct the program. C
for the repeat command.
The repeatable range is duplicated.
There are more than 3 repeatable
nesting levels.
The repeat number designation is
incorrect,
028 | Matrix setting command | The set value of the matrix setting Correct the program, c
error command is outside the proper range.
The grid point setting is outside the
proper range.
030 | Pointtable setting error { The point table setting is outside the Correct the program., c
proper range. '
031 Not used. - --- -
032 | Notused. - -— e
033 | M code designation error | The M code designation is incorrect. Correct the program. C
034 | Operation block “=" 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 Correct the program. c
expression exceeded expression.
o4 Duplicated axis " | A moving axis has been designated to Correct the program. c
designation move with another instruction.
042 | ABSO designation range | An axis with infinite length designation Correct the program. C
exceeded has been designated to move to a
position exceeding the allowable range
with the MC20 Module in absolute mode.
043 | Not used. - - -
to
078
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Appendix C Alarm Display Lists -
m

Code Message Likely Cause(s) . Remedy Rank
07¢ | 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
i 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 lllegal parameter There is a problem with the group of Set the parameters again, -

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
or zero adjustment written in EEPROM. | répresentative. :

085 Not used. -— . - . - -
to : .
090
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C.2 Individual Axis Alarms

“A” in the code stands for the axis number (1 through 4).

C.2 Individual Axis Alarms
“

Code Message Likely Cause(s) Remedy Rank
AO1 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,

AG2 | Overtravel (+) The overtravel {+) signal went ON. | Check the overtravel limit switch, bring it | B
Operating error or program error, l::::t:i?};he opposite direction after
Parameter setting e_rror. Check parameters related to overtravel

A03 | Overtravel (-) The overtravel (-) signal went ON. | zlarm detection.

Operating error or program error Check the overtravel input signal.

Parameter setting error.

A04 | Excessively following The following error of the servo Check connections between the MC20 | A
error system is too large. 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 load.

A0S | 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.

A06 | Stored stroke limit () | Operating error or program emor. | Check parameters related to the stored
Parameter setting error. stroke limit.

A07 | Positioning error Positioning cannot be performed Check parameters related to the servo. | A
correctly. Check connections between the Servo

Amps and motors.
Check other factors such as the
mechanical ipad.

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.

A09 | Servo power OFF Movement of the controlled axis Reset the alarm and then turn ON the A
was ordered but the servo power SEervo power.
was not 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 faulty.
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Appendix C Alarm Display Lists ’
e . .~~~

Code Message Likely Cause(s) Remedy Rank
At1 Speed follow-up During follow-up synchronous Lower the setting of master axis B
disabled operation, master axis parameter parameter PA201 (rapid traverse speed).
PA201 (rapid traverse speed) ’
exceeded follow-up axis parameter -
PA201 {maximum feed speed). .
In a ratio operation, master axis Lower.the setting of master axis
parameter PA201 (rapid traverse parameter PA201 (rapid traverse speed).
speed) exceeded slave axis
parameter PA201 (maximum feed
speed). _
In a ratio operation, the slave axis Lower the ratio setting.
speed exceeded parameter PA201
{maximum feed speed). '
A12 | 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 emor.
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 | Absolute 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; . operation.
The *home position setting” has not "
been made. .
A17 | Home position set during | In the system that absolute encoder | Check the positioning completion range |8
travelling is used; parameter. .
Positioning was not completed Perform the “home position setting”
when the home position was set. operation after movement is completed.
The home position was set while '
the axis was moving.
A18 | Absolite encoder in the system that absolute encoder | Check the battery. A
battery alarm is used;
Battery alarm from absolute Check the wiring between the MC20
encoder. Module and Servo Amps.
Check the wiring between the Servo
Amp and motor. '
A19 | Notused. -— -- -—
A20 | Not used. — -
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INDEX

Numbers

32-bit binary, 2-76

A

A-AXIS OPERATION (MVA), 2-483, 2-51, 2-58
absolute position detecting system, 1-6, 1-58, 2-126

ABSOLUTE PROGRAMMING MODE (ABS), 1-8, 1-35,
1-40, 1-61, 1-63, 1-79

ADD (+), 1-100

alarm history data, 2-99
ALARM RESET (ARS), 2-98
alarm status, 2-98

alarms, displays, C-1
common alarms, C-2
individual axis alarms, C-5

AND, 1-77

arithmetic commands, 1-100
combined, 1-101

automatic acceleration control, 1-36
parameters, 1-23

automatic deceleration control, 1-36
parameters, 1-23

automatic mode, 2-32

axes
independent, 1-13
simultaneously controlled axes, 1-14

axis designation characters, 1-7, 1-12
axis numbers, 1-12

AXIS OPERATION (MVA, MVB, MVC, MVD), 2-43

B-AXIS OPERATION (MVB), 2-43, 2-51, 2-59
block numbers, 1-11

BRANCH (IF...GOTO), 1-10, 1-102, 1-110
BRANCH (IF), 1-104

C

C-AXIS OPERATION (MVC), 2-43, 2.51, 2-59
calculations, precision, 1-101
characters, usable with motion commands, 1-30

circular interpolation, 1-3, 1-40
designation format, 1-42

CIRCULAR INTERPOLATION (MCW, MCC), 1-40, 1-67
1-73
coils, 3-1
synchronizing, 2-23
command values, accumulated maximum, 1-16

commands
#E, 1-106
+, 1-100
-, 1-100
* 1-101
£ 1-101
=,1-100
ABS, 1-61
arithmetic, combined, 1-101
arithmetic calculations, 1-100
axis movement, 1-34
basic control, 1-61
characters usable with commands, A-6
compatibility, A-8 '
compatible within the same block, 1-32
control, 1-102
END, 1-69
GSB, 1-82
high-level control, 1-70
IF...GOTO, 1-102
INC, 1-63
INP, 1-73
IOW, 1-80
MC20 Module, 1-25, A-2
MCC, 1-40, 1-46
MCW, 1-40, 1-46
MOV, 1-34
MVM, 1-66
MVS, 1-37
PFN, 1-70
PMV, 1-54
PNT, 1-77
POS, 1-64
RET, 1-83
SET, 1-74
SKP, 1-57
8NG, 1-79
STP, 1-69
TIM, 1-68
WHILE...DO, 1-103
ZEN, 1-49
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INDEX

common variables, 1-85
condition input variables, 1-80
condition output variables, 1-80

control blocks, 2-5
registers, 2-25

control commands, 1-110

COORDINATE SETTING (POS), ladder motion, 2-109
coordinate words, 1-7, 1-13, 1-40

COPY, 1-10

" current position display, 1-66

CURRENT POSITION SET (POS), 1-50, 1-53 1-38, 1-64,

1-66, 1-88

D

D-AXIS OPERATION (MVD), 243, 2-51, 2-59
deceleration limit switch, 1-50
decimal points, inputting, 1-16

DECIMAL to 32-BIT BINARY CONVERSION (SDDT),
1-94

DECIMAL to BINARY CONVERSION (DCST), 2-44,
2.52, 2-53, 2-60, 2-76, 2-111, 2-118; 2-123

DEFINE (=), 1-100
DEND, 1-104
depalletizing, 1-4
designated units, 1-14

designation format
circular interpolation, 1-42
helical interpolation, 1-48
matrix plane command, 1-55

DIVIDE (), 1-101
DWELL TIME (TIM), 1-68

E

emergency stop button, 2-96
- EMERGENCY STOP NOTIFICATION (ESP), 2-96
error output, 2-32
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errors .
see alarms
status, 2-25

extension, 1-9 ,

F designations; 1-20, 1-38, 1-43 ‘

feed speeds, 1-20
function characters, 1-8

H VARIABLE SETTING (VAR), 1-99, 2-117

H variables, 1-99, 2-117

helical interpolation, 1-3, 1-46
designation format, 1-47

HELICAL INTERPOLATION (MCW, MCC), 146, 1-67
holding registers, 1-89, 1-90, 1-94, 1-98

home position, 2-126
return operation, 1-49, 1-51

HOME POSITION SETTING (ZST), 2-126

HOME RETURN (ZRN), 1-5, 1-49, 1-66
ladder motlon 2-65

J/O connector specifications, 1-57
/O WAIT A0W), 1-80

IGNORE SINGLE-BLOCK SIGNAL (SNG), 1-79

in-position check, 1-36, 1-44, 1.69, 1-71

IN-POSITION CHECK (PFN), 1-11, 1-36, 1-68, 1-70,
1-73,1-74,1-77
effect on positioning and interpolation, 1-71
incremental position detecting system, 1-5, 149

INCREMENTAL PROGRAMMING MODE (INC), 1-8,
1-35,1-40, 161, 1-63, 1.79 -

independent axes, 1-13

Input variables, 1-85



INDEX

instructions
ARS, 2-98
control, ladder motion, 2-82
CPU Module, A-11
data setting, 2-109
ESP, 2-96
JOG, ladder motion, 2-71
ladder motion, 2-3
MLK, 2-85
MOD, 2-31
MON, 2-101
moving axes, 2-31
MRS, 2-88
MVA, 2-43, 2-51, 2-58
MVB, 2-43, 2-51, 2-58
MVC, 2-43, 2-51, 2-58
MVD, 2-43, 2-51, 2-58
MVL, 2-37
operation modes and applicable instructions, A-12
POS, ladder motion, 2-109
PRM, 2-114
PTRBL, 2-122
RST, 2-92
simultaneous execution of instructions, A-13
SMD, 2-82
STP. ladder motion, 2-75
SVN, 2-34
VAR, 2-117
ZRN, ladder motion, 2-65
ZST, 2-126

interpolation, T designation, 1-59
INTERPOLATION (MVS), 1-72
interpolation commands, 1-20
interpolation feed speeds, 1-20, 1-38, 1-43

.

J

JOG (JOG), 1-18
ladder motion, 2-71

L

ladder motion instructions, 2-3
application conditions, 2-28
executed simultaneously, 2-29
network levels, 2-5
structure, 2-5

ladder programming, 2-3
leading zeroes, 1-8

linear interpolation, 1-3, 1-37

LINEAR INTERPOLATION (MVS), 1-37, 1-66, 1-67,
1-73, 1-106

link input variables, 1-89, 1-93
link output variables, 1-89, 1-97
locus control, independent, 1-4

M code, 1-4, 1-74, 1-78
relays, 1-75, 2-23
sampling, 1-75

machine coordinate system, 1-27, 1-66
MACHINE LOCK MODE (MLK), 2-85
MACHINE RESET (RST), 2-92, 2-115

main program, 1-82

manual mode, 2-32

manuals, related manuals, Intro-2

matrix plane command, designation format, 1.-55
MC coils, 1-29, 1-85, 2-23

MC control coils, 1-18, 1-21, 1-74, 1-95, 1-120, 1-147,
1-156, 2-23, 2-39, 2-45, 2-55, 2-72, 2-78, 3-2
functions, 3-5 ’
names, 3-5
reference numbers, 3-2, 3-3

MC control relays, 1-75, 2-23, 3-2
functions, 3-10
names, 3-10
reference numbers, 3-2, 3-8

MC link registers, 1-29, 1-89, 1-93, 1-97
MC relays, 1-29, 1-86, 2-23

memory capacity, motion programs, 1-5
MFIN coils, }-75, 1-77

modal commands, 1-24

modal group commands, 1-61

mode executing, 2-32

MODE SET (MOD), 2-28, 2-31
operation, 2-34

MODULE RESET (MRS), 2-88, 2-115
MONITOR (MON), 2-1021

monitor data register map, 2-106
monitor numbers, 2-101

monitored objects, 2-101

motion programs, creating, 1-1
movable resolutions, 1-14

MOVE ON MACHINE COORDINATES (MVM), 1-50,
1-66, 1-78
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multiblock prereading, 1-11 e
MULTIPLY (*), 1-101

N

network levels, 2-5

non-medal commands, 1;24, 1-68
normal line control, 1-3

notch signal output, 1-77

o

one-block commands, 1-10
online edit mode, 2-32
output variables, 1-86

override, 1-18, 1-21, 1-120, 1-146, 1-156, 2- 39 2-45, 2-55,

2-72,2-18

P .
PALLET MOVE (PMV), 1-54

. PALLET SET (PMV}, 1-8

PALLET SET (PST), 1-54

palletizing, 1-4

PARAMETER SETTING (PRM), 2-114 -

parameters, B-1 .
common, B-2 ] ..
individual axis

absolute detecting system, B-7
acceleration, B-5

home position return, B-6
machine system, B-8
peripheral equipment, B-8
positioning, B-4

servo external 1/0, B-9
-speed, B-5

numbers, 1-12 ‘

PASS NOTCH SIGNAL OUTPUT (PNT), 1-67, 1-77

POINT TABLE POSITION (#E), 1-106 i

POINT TABLE SETTING (PTBL), 1-107, 2-122

point tables, 1-106, 2-122
maximum values, 1-106
memery capacity, 1-106 -
Programming Device, 1-107
Teach Pendant, 1-107 _
using positioning data as variables, 1-108

positioning, 1-34

POSITIONING (MOV), 1-18, 1-34, 1-49, 1-66, 1-67, 1-68,
173, 1-106

precautions
ABSOLUTE PROGRAMMING MODE (ABS), 1-62
COORDINATE SETTING (POS), 2-112
CURRENT POSITION SET (POS), 1-65
HELICAL INTERPOLATION, 1-47
HOME RETURN (ZRN), 1-54
INCREMENTAL PROGRAMMING MODE (INC), 1-63
linear interpolation, 1-38
machine coordinate home position, 2-127
MOVE ON MACHINE COORDINATES (MVM), 1-67
POSITIONING (MOV}, 1-36
safety, Intro-5

preread parallei execution, 1-11, 1-70
PROGRAM END (END}, 1-69, 1 103
program numbers 1-9

PROGRAM RUN {MVL), 1-69, 2-37
single-block stop status, 2-39

PROGRAM STOP (STP) 1-69
programmable valuos maximum, 1-15

programming |
format, 1-7
methods, 1-3

R

rapid traverse positioning, 1-3
rapid traverse speed, 1-18
reference unit, 1-14

relays, 3-1 .
synchronizing, 2-23

RENAME, 1-10
REPEAT (WHILE...DO), 1103, 1-110

resolution, movable, 1-14

S

SECOND IN-POSITION RANGE SETTING (INP), 1-73
sequence numbers, 1-10

SERVO ON (SVN), 2-34

servomotor pow:er, 2-34

SERVOPACK alarm status, 2-94

SET EXTERNAL OUTPUT (SET), 1-74, 1-76, 1-78
signed 32-bit binary, 2-44, 2-110, 2-114, 2118, 2-123
SINGLE BLOCK MODE (SMD), 2-82
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single-block operation mode, 1-79 timeout error check time, 2-39, 2-67, 2-78
single-block stop status, 2-39
SKIP (SKP), 1-57, 1-87 v
- skip input signal, 1-57
skip positions, 1-58, 1-87 variable definitions, 1-109
status, 2-25 variable-length block format, 1-7
status register, 2-25 variables
STEP (STP), 1-18 common, 1-85
ladder motion, 2-75 H, 1-99, 2-117
input, 1-85
SUB-PROGRAM CALL (GSB), 1-82, 1-83 link input, 1-93
SUB-PROGRAM END (RET), 1-82, 1-83 link output, 1-97
SUBTRACT (-), 1-100 : output, 1-86
summary, 1-84
system variables, 1-87 system, 1-87
using, 1-84

T

T designation, interpolation command, 1-59 w

tangential feed speed, 1-20, 1-43 wait-for-completion signal, 1-74
target position direct designation, 2-44 workpiece coordinate system, 1-64
terms, definition, Intro-11 status, 1-65
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