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Manual Contents

This manual describes the methods used to program the MEMOCON GL 120 and GL130 Programmable
Controllers (PLCs). It also introduces the ladder logic elements and instructions. Please read this manual

carefully and be sure you understand the information provided before attempting to program a MEMOCON
PLC.

This is volume 1 of the two volumes of the MEMOCON GL 120, GL130 Software User’'s Manual,

Visual Aids

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

[g Indicates references for additional information.

IMPORTANT | Indicates important information that should be memorized.

<4EXAMPLEp- Indicates application examples.

(inco D> 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.

‘Eﬂﬁ‘ 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.

&WARNING 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

m
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 writien 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 introduces general information, including basic informa-
tion and precantions for the use of this manual and the software.
You must read this chapter before attempting to read the rest of
the manual or using the product.

1.1 Overviewof Manuals................... oo 122
1.2 Safety Precautions ............. R T
1.3 UsingthisManual ............o000ueen. .. 16
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Introduction and Precautions

1.1 Overview of Manuals

» This manual describes the following items for MEMOCON GL120 and GL130 Program-
mable Controllers.

1} Operating principles

2} /O allocation

3) Overview of instructions

4) Instruction processing times

» Read this manual carefully in order to properly use ladder programming for MEMOCON
GL120 and GL130 Programmable Controllers. Also, keep this manual in a safe place so
that it can be used whenever necessary.

» Refer to the following related manuals as required.

Manual Name Manual Number Content
CPU MEMOCON GL120, GL130 | SIEZ-C825-20.1 | Describes the following for the
Module | Hardware User's Manual GL120 and GL130:

1) System configuration

2) System components

3) Functions and specifications

4) Installation and wiring

5) Panel layout and hole dimensions
6) External dimensions

MEMOCON GL120, GL130
Software User's Manual,
Volume 2

SIEZ-C825-20.12

Describes the programming
instructions used to create ladder
programs for the GL120 and GL130.

The following instructions are
described in other manuals.

1) Expansion Math Instructions:
Software User's Manual {Vol. 3)
2) Process Control Instructions:
Software User's Manual (Vol. 4)
3) Communlcations Instructions
COM:
COM Instructions User's Manual
FBUS:
PC Link Module User's Manual
MSTR;:
MEMCBUS PLUS User’s Manual
4) Motion Contro! Instructions
(ladder motion instructions}
4-axis Motion Module MC20
Software User's Manual
5) Motion Language
4-axis Motion Module MC20
Software User's Manual

—_12—



1.1 Overview of Manuals

Manual Name

Manual Number

Content

CPU MEMOCON GL120, GL130 | SIEZ-C825-20.13 | Describes expansion math

Module | Software User's Manual, instructions (floating point math
Volume 3 instructions, etc.) used for the

GL120 and GL130.
MEMOCON GL120, GL130 | SIEZ-C825-20.14 | Describes process controt
Software User’'s Manual, instructions used for the GL120 and
Volume 4 GL130.

1’0 MEMOCON GL120, GL130 | SIEZ-C825-20.22 | Describes the functions,

Modules | 120-series /O Module specifications, and usage of the
User’s Manual 120-series 110 Module.

Special | MEMOCON GL120, GL130 | SIEZ-C825-20.24 | Describes the functions,

Purpose | 120-series Counter Module specifications, and usage of the

Modules | User's Manual _ 120-series Counter Module.
MEMOCON GL120, GL130 | SIEZ-C825-20.26 | Describes the functions,
120-series Uniwire specifications, and usage of the
Interface Module 120-series Uniwire Interface Module.
User's Manual

Motion | MEMOCON GL120, GL130 | SIEZ-C825-20.41 | Describes the functions,

Modules | Motion Module MC10 specifications, and usage of the
User's Manual 1-axis Motion Module MC10.
MEMOCON GL120, GL130 | SIEZ-C825-20.51 | Describes the functions,

Motion Module MC20 specifications, and usage of the

Hardware User's Manual 4-axis Motion Module MC20.

"MEMOCON GL120, GL130 { SIEZ-C825-20.52 | Describes motion control

Motion Module MC20 instructions (ladder motion

Software User's Manual instructions) and motion program
language used for the 4-axis Motion
Module MC20,

Man- MEMOCON GL120, GL130 | SIEZ-C825-60.3 | Describes the functions,

machine | Teach Pendant TB120 specifications, and usage of the

interface | User's Manual Teach Pendant TB120.
MEMOCON Micro, SIEZ-C825-60.7 | Describes the functions,

GL120, GL130 specifications, and usage of the
Programming Panel F120 Programming Panel P120 (with
{MEMOSOFT)} built-in MEMOSOFT).
User's Manual
MEMOCON Micro, SIEZ-C825-60.10 | Describes the functions and usage
GL120, GL130¢ of the MEMOSOFT for DOS.
MEMOSOFT for DOS

' User's Manual

Commu- | MEMOCON GL120, GL130 j SIEZ-C825-70.4 | Describes the functions,

nications | PC Link Module specifications, and usage of the PC

Modules | User's Manual Link Module for the GL120 and

GL130.
MEMOCON GL120, GL130 | SIEZ-C825-70.5 | Describes the functions,

MEMOBUS PLUS
User's Manual

specifications, and usage of the
MEMOBUS PLUS.

MEMOCON GL120, GL130
Coaxial Remote /O System
User's Manual

SIEZ-C825-70.8

Describes the functions,
specifications, and usage of the
Coaxial Remote |/O System for the
GL120 and GL130.
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Introduction and Precautions

User’s Manual

Manual Name Manual Number Content
Commu- {{MEMOCON Micro, SIEZ-C825-70.13 | Describes the functions,
nications | GL120, GL130 specifications, and usage of the
Modules | MEMOBUS MEMOBUS,

MEMOCON Micro,
GL120, GL130
COM Instructions
User’s Manual

SIEZ-C825-70.14

Describes the functions,
specifications, and usage of the
COM instructions. It also describes
the specifications and usage of the
MEMOBUS Module.

« Thoroughly check the specifications and conditions or restrictions of the product before

use.
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1.2 Safety Precautions
T -

1.2 Safety Precautions

» MEMOCCON was not designed or manufactured for use in devices or systems that concern
human lives. Users who intend to use the product described in this manual for special pur-
poses such as devices or systems relating to transportation, medical, space aviation, atom-
ic power control, or underwater use must contact Yaskawa Electric Corporation before-
hand.

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

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

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

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

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

« Yaskawa cannot make any quality guarantee for products which have been modified. Yas-
kawa assumes no responsibility for any injury or damage caused by a modified product.
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Introduction and Precautions

1.3 Using this Manual

This manual is written for the following people: -
» Workers responsible for designing GL120 or GL130 ladder programs.
» Workers responsible for testing GL120 or GL130 ladder programs.

» Workers responsible for debugging GL120 or GL130 ladder programs during trial opera-
tion.

« Workers responsible for maintaining GL120 or GL130 ladder programs.

» Basic Terms
In this manual, the following terms have the meanings described below.
» PLC = Programmable (Logic) Controller
¢ PP = Programming Panel

* GL120, GL130 = MEMOCON GL120 and/or MEMOCON GL 130 Program-
mable Controller '

+ Technical Terms

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

W Glossary

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

—1-6 —



Operating Principles

This chapter explains the operating principles of the GL120 and G1.130.

2.1 User Program Conﬁguratiﬁn cersrenssanaes 23

2.1.1 Segments ...... ... ... 2-3
202 Networks ....er i e e 2-4
21,3 Subroutines ................. e 29

22 References oo reriivennsenessensseans, 2-11

221 WhatisaReference? ........................... 2-11
222 JOReferences ...........cciiiiiiniiinn.... 2-13
223  Internal References ............... ... ... ...c.... 2-16
224 LinkReferences ........... ... ... . ..., 2-23
225  Stepping Switch References ..................... 2-25
226 MotionReferences ......... ... ... ... 2-26
2277  Reference Data and User Programs ................ 2-29
2.2.8  Changing Reference Numbers .................... 2-30

2.3 Internal Processing ..........coe0ivueees. 2-31

2.3.1  Internal Processing Flow ... .. ... .. ... ....... 2-32
232 StartupSequence ................... ..., 2-33
233  ScamningCycle ........ .., 2-33
234  Watchdog Timer............................... 2-35
235 Network Numbers ............................. 2-35
236 TotalCheck ..., 2-36

24 Scanning ........ci0viiiiieiiinineeneae. 2737

24.1 Ladder Logic Program Solving and Scanning . ....... 2-37
242  ScanTime .......... ..t e 2-42
243  SweepPFunctions .......... ... ... .. ... 2-44
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2.1 User Program Coenfiguration

2.1 User Program Configuration

As shown in Figure 2.1, the user program is composed of a high-speed segment, normal
segments, and a subroutine segment, and each of these is composed of networks.

211 SegMENtS ... 2-3
212 NetWOTKS . ..ot e 2-4
213 Subroutines ............ .. 2-9

2.1.1 Segments

1) There are three kinds of segments: high-speed, normal, and subroutine. The high-speed
segment stores ladder logic that is solved during the high-speed scan, and the normal
segments store ladder logic that is solved by the normal scan. The subroutine segment
stores ladder logic that is solved as subroutines.

Network 1

Natwork 2

High-speed segment -

Last network in high-speed segment

Network 1

Network 2
Nomnal sagments ' -

Last netwerk in nomal segment

Network 1

Network 2
Subroutine segment -

Last network in subroutine segment

Figure 2.1 User Program Configuration

2) Amaximum of 30 normal segments canbe created, butthere is only one normal segment
set by default in the factory settings. For details regarding high-speed and normal seg-
ments, refer to section 2.5 Segrment Scheduler of this chapter.

3) Up to 1,023 subroutines can be stored in the subroutine segment.

—_—23—




Operating Principles
L ___________________________________J
2.1.2 Networks

4) As shown in Figure 2.2, networks are automatically numbered in order from the begin-
ning of each segment. If the high-speed scan is not used, the user program configuration
will consist of only the normal segments, or only the normal and subroutine segments.

Network 1 3
Network 2
Network 3 > High-speed ssgment
Last network J
, 3\
Network 1 Network 1 Network 1
‘ Network 2 Network 2 Network 2
Network 3 Network 3 - Network 3 > Normal ssgrents
Last network Last network Last network
Normal segment 1 Normal segment 2 Normal segment 30 )
Network 1 )
Network 2
Network 3 > Subroutine segment
Last network ' )

Figure 2.2 Segment and Network Numbers

2.1.2 Networks

1) A networkisthe smallest unit in the user program that could be considered as a separate
program. One or more networks combine to form a “segment.”

2) The horizontal lines in a network are called “rows,” and the vertical lines are called “col-
umns.” As shown in Figure 2.3, a single network consists of seven rows and eleven col-
umns. ltcan contain up to eleven elements per row and seven elements per column, fora
maximum total of 77 elements. '

3) The four types of coil (normal coils, link coils, MC coils, and MC control coils) can be pro-
grammed at any of the nodes in any row, from column 1 to colurmn 11, but no element
other than a coil can be programmed at column 11. In addition, no element can be pro-
grammed to the right of a coil in the same row as the coil.
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Row

2.1 User Program Configuration

Power rail Coil
1 column—
1 ? 3 4 b 7 8 9 10 1
' + + + + + + + + + + —{
1=+ + + + + + + + + + —{
I+ + + + + + + + + + —
4 - + + + + + + + + + + —
5 —  + + + + + + + + + + —{
§ — + + + + + + + + + + =
TH o+ + + + + + + + + + —
Figure 2.3 Network Configuration
e 8 v I o o o o 8 s o N e s ] s e S
;}-rlmm 100002 10003;100004 100005 100006100007 100008 1060009 100010 000001
= =
100011 000001 100012 000002 100013
— 100014
V=
100015 100016 1000002
- — ] = = =
000003 000004 000065] 100005 000005
|
— 100017
—
100018

Figure 2.4 Network Program Example

4) Ladder logic can be freely created in a single network as long as it is kept within the range
of seven rows and eleven columns. In the programming example shown in Figure 2.5,
consecutive application instructions are connected horizontally.

5) Network numbers are automatically assigned to networks in order, There are two kinds of

numbering. One relates 1o the segment position and the other to the user program as a
whole.

_—25—




Operating Principles
L .- . ____________________________________________________________________________________________J
2.1.2 Networks cont.

6) Network number processing is performed automatically for additions and deletions of
elements within a single network, additions and deletions of networks, and insertion of a
new network between two consecutive existing networks.

Column —»
1 2 3 4 5 B 1 ] g 10
Row | —| ; #00001 H#00002HB00003 HA00004 500005 HR00006 H#00007 HHC0008 HA00008 -
H 1000604 5DAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT SOAT

? 1460001]{4000062 (400003} )|400004]1400005][400006]1400007]1400008] 400009

I F HH00010 HE0OOT 1 HA00012 H#00013 HEO0014 5200015 HE00O16 HE0001T HE00018 |
SOAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT SDAT

4 4000101400075 (4000721400073 [|400014}1400015||400015]1400017}]400018

5 - {00019 HE00020 H#00021 500022 H$00023 H#00024 HE00025 400026 HE0002T |-
SOAT SDAT SDAT SDAT SOAT SDAY SDAT SDAT SDAT

6 F 4000191400020 1400021 (4000221400023 [1460024] 4000251400026 [400027

1L

o When input relay 100001 turns ON, constants 1 to 27 are written to holding registers
400001 to 400027,

Figure 2.5 Ladder Logic Program Example

Note if a network contains a large number of interlock conditions (e.g., more than ten AND condi-
tions or more than seven OR conditions), then use internal coils (auxiliary coils) and divide it
into two or more networks as shown in Figure 2.6.
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2.1 User Program Configuration

m

1 2 % 4 5 § 1 8 9 10 M 12 1
M HHHHHHMHFHFH -

Cen 1 Con2 Con3 Cond Con5 ConB Con7 ConB Con@ Coni0 Conit Coni12 Outputi

—

Con 13

Con 14

‘= H

Con 15

s

Con 18

Con 17

Con 18

oo

Con 19

§
_—l Designed Networks

Con 20

4 5 6 1 8 9 w0 N
THHHHHHR—
Con2z Con3 Cond ConS Coné Con7 Cond :::i‘:iary

Network N

Note Con = Condition .

Figure 2.6 Example of Division Into Two Networks
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Operating Principles

2.1.2 Networks cant.

1 3 4 5 & 1 8 § 10 N
= HHHH =
Auxiiary Con$ Con10 Con1i Con 12 Output1

relay 1

2 T T e s e 7

! !

i ! i

! !

! !

i !

i !

5E : Separate ladder logic programming can be stored in this area, :

i i

6 i |

! i

- {

TL ]

Network N+1

Note Con = Condition

Figure 2.6 Example of Division into Two Networks (Continued)
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2.1 User Program Configuration

2.1.3 Subroutines

1) Up to 1,023 subroutines can be stored in the subroutine segment.

2) Networks enciosed between SUBROUTINE LABEL (LAB) and SUBROUTINE RETURN
(RET) instructions are treated as a single subroutine. Individual subroutines are allo-
cated subroutine numbers 1 to 1,023.

3} Bach subroutine segment is configured by networks, just like other segments, and the
order of solving elements within networks is the same as for a normal segment.

4) Subroutines are called by means of SUBROUTINE JUMP (JSR) instructions that have
been programmed in the high-speed or normal segments. Nesting of subroutine calls
within subroutines is also possible, by programming SUBROUTINE JUMP (JSR) inside
of one subroutine to call another subroutine.

SUBROUTINE
_ LAB JUMP
Subroutine 1 —>| 1400001}
00001
SUBROUTINE JSR
RET RETURN 100001
£00001 + =
]
. SUBROUTINE
Subroutine 2 T JUMP
#00002 <
SUBROUTINE “323"
RET PETURN.  (§00001
#o0001 f >
Subroutine N :
\ SUBROUTINE
m JUMP
Ll <
Subroutine segment SUBROUTINE mjsﬂ
RET RETURN . 1#00001
#00001 t >
L

High-speed or nomal segment

Figure 2.7 Subroutine Segments and Subroutines

5) LAB must be programmed only in the first row and first column of a network.

6) RET can be programmed anywhere in the network except for the coil column (ie., the
11th column), but it is recommended that it be programmed in the first row and column of
the network following the last network of the subroutine, as shown in Figure 2.8,

—_29



Operating Principles

2.1.3 Subroutines cont.

Gowtn — 1 2 3 4 5 & 1 & ¢ 1 M
Row

{ tH LaB
#N

Network Nm

Subroutine N ladder logic

Network Nm+1

Subroutine N Iadde:{ logic (last network}

N ’ Network Nm+k

1H ReT
BN

L

Do not program anything. X

Network Nm+k+1

Figure 2.8 Subroutine Program Example
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2.2 References

2.2 References

221

2.21
222
2.2.3
224
2.2.5
226
2.2.7
2.2.8

What is a Reference?

Whatis a Reference? .. ..ot e e e e
/O References ‘

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

Stepping Switch References
Motion References
Reference Data and User Programs
Changing Reference Numbers

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

Contacts, registers (i.e., numeric storage locations), and coils are all assigned numbers
called “references.” These reference numbers are used to store, modify, and read the
user program.

2-11
2-13
2-16
2-23
225
2-26
2-29
2-30

1) There are two kinds of references: digital (for ON/OFF data) and register (for numeric
data). Table 2.1 shows the references used for the GL120 and GL130.

Table 2.1 List of References

Digital references

Type of Reference Range of Reference for
GL120 or GL130
Input relays 100001 to 101024
(100001 to 101024)
Coils 000001 to 008192

(Coils allocated for output are called output coils.)

{Q00001 to 008192}

Link coils Link coil 1 D10001 to D11024
Link coil 2 D20001 to D21024
Stepping switches 201001 to 232099
(S01001 to $32099)
MC relays MC relay 1 X10001 to X10256
MC relay 2 X20001 to X20256
MC coils MC coii 1 Y10001 to Y10256
MC coil 2 Y20001 to Y20256

M code relays

M code relay 1

M10001 to M10096

M code relay 2

M20001 to M20096

MC control relays

MC control relay 1

P10001 to P10256

MC control relay 2

P20001 to P20256

MC control coils

MC control coil 1

Q10001 to Q10160

MC control coil 2

Q20001 to Q20160

—2-11—




Operating Principles

2.2.1 What is a Reference? cont.

Type of Reference Range of Reference for
GL120 or GL130
Register input registers 300001 to 300512
references (Z00001 to Z00512)
Holding registers 400001 to 409999
(Registers allocated for output are called output {(WO00001 to W09999)
registers.)
Constant registers 700001 to 704096
(KCD001 to K04096)
Link registers R10001 to R11024
R20001 to R21024

The references enclosed by parentheses are used for alphanumeric input.

2) When numeric input is selected from the Environmental Settings Menu (under the
MEMOSOFT Tool Menu), reference numbers will be represented either by six-digit num-
bers or by letters of the alphabet followed by five numeric digits. (See the reference num-
bers enclosed by parentheses in the table).

3) Figure 2.9 and Figure 2.10 show programming examples using numeric and alphanu-
maeric input. The two programming examples are identical except for the type of input
used.

T —
100001 | 1860002 000001

—{ s~ 400001 -
201001
300001
ADD
400002

Figure 2.9 Program Example Using Numeric Input

{ { ( )“‘“"
100007 | 100002 000091

s ——] woeoo1 -

50100

200001
ADD
wo0002

e

—_—

Figure 2.10 Program Example Using Alphanumeric Input
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2.2 References

2.2.2 /O References

1) References that can input and output data via the I/O Modules are called IO references.
They include input relays, output coils, input registers, and output registers.

2) Input Relays {1xxxx)

a) Input relays specify ON/OFF signals (digital signals) that are input via an Input Mod-
ule. They can be regarded as image input coil contacts in the CPU Module. Relation-
ships between input signals and input relay reference numbers are defined by the /O
allocation. For details, refer to chapter 3 I/O Allocation.

input Module CPU Module
tmage Input relay
- input coil
—O O———10lnputi1 (> { —
100001 100001

/\_/ b \__/
Figure 2.11 Input Signals and Input Relay References

b) Input refays can be referenced as often as required, but their status cannot be
changed. Except for those that are disabled or are not allocated, all input relays are
turned OFF at startup.

3) Output Coils {0xxxxx)

a) Output coils specify the ON/OFF signals that are output to external devices via a digi-
tal output module. Relationships between output signals and output coils are defined
by the /0 allocation {of MEMOSOFT). The /O allocation of MEMOSOFT defines the
relationships between output signals and output coils.

CPU Module Output Module

Output coi MC
I Ir { { { y— [—>|Output 1 @
1000071 100002  cOOCOt

/\_//_\/

Figure 2.12 Output Signals and Output Coil References
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Operating Principles
SRR i———
2.2.2 I/O References cont.

Note

b} Coils that are used in ladder logic programs but which are not actual external outputs,
auxiliary relays, are called “internal coils”, For details of internal coils, refer to 2.2.3
Internal References. Coils not allocated for I/0 can be used as internal coiis.

c) Output and input coils are all referred to as “coils.” As well as being connected to
relay contacts, coils can also be connected to outputs from timers, counters, arithmet-
ical operaitons, data transfers, data conversions, matrices, and other instructions.

'd) Some coils with non—retentive memory tum off during the startup sequence, but
latched coils with retentive memory keep their on/off status from just before the power

was interrupted.

e) An output reference number can only be used for one coil. Coil contacts can be used
as often as required in any network. :

4) Input Registers (3xxxxx)

a) Input registers make up a temporary memory area (16 bits/register) for reading nu-
meric signals sent from external devices such as digital switches, card readers, and
A/D converters. Input registers are numbered individually in the form 3xoox.

The relationships between input sighals and input registers are defined by the /O al-
location. For detaits, refer to Chapter 3 I/C Allocation.

CPU Module
Digital switch input Module ‘

. Input registers
aRIRRIERIER] 1234 ] 300001
4506 300002
. . / < | 300003

Digital switch input Module / .
4156 - /\/

Figure 2.13 Input Register References and Input Devices

b) The data input to a given input register is input in a 16-bit pattern. If the inputs from an
external device are binary, then setthe input data format for the I/O allocation to “BIN.”
If itis in BCD code, then set the format to “BCD.” For details, refer to chapter 3 /O

Allocation.
¢) The contents of input registers are reset to “Q" at starfup,

(1) Al of the input register data in the CPU Module is processed in binary.
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(2) Input register data can be referenced by ladder logic instructions, but it cannot be
changed.

5) Output Registers (4xxxxx)

a) Output registers make up a memory area (16 bits/register) for storing data to output
numeric signals to external devices such as numeric indicators and D/A converters.
The relationships between output signals and output register reference numbers are
defined by the I/O allocation. For details, refer to Chapter 3 /O Aliocation.

CPU Module

Qutput Module Numeric indicator
Qutput registers
400001 [1234 _ ] EI 3 L—l
400002 | 567
400003 \
Nurneric indicator

/\/ N}utput MOdu’i—’I 5 E —|

L

Figure 2.14 Output Register References and Output Devices

b) The data outputfrom a given output register is output in a 16-bit pattern. If the external
device uses binary data as input data, then set the output data format for the I/O al-
locationto “BIN.” If it uses BCD code, then set the format to “BCD.” For details, referto
Chapter 3 I/O Alfocation.

¢} The contents of output registers are retained during power interruption.

Note Al of the output register data in the CPU Module is processed in binary.

Binary and BCD Data

In binary format, numeric data is expressed as either “1” or “0.” The internai data for de-
vices such as calculators is normally expressed in binary.

BCD is an acronym for Binary Coded Decimal. It uses four bits (i.e., four binary digits) to
express a single decimal digit, and these are combined to express decimal numbers.
Some devices connected to the PL.C use BCD for I/O signals, and this data must be con-
verted to binary for input to the GL120/GL130 and converted back to BCD for output to
those devices.

The GL120/GL130 provides two different methods for converting data between binary
and BCD: 1/O allocation and ladder logic instructions. Conversion using I/O allocation is
carried out by specifying either BIN (BCD to binary) or BCD (binary to BCD) for the I/O
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2.2.3 Internal References

data format. Conversion using ladder logic instruction's is carried out by means of either
the BIN (BCD to binary} or BCD (binary to BCD) instruction. Figure 2. 15 shows the binary
and BCD formats.

MSB: Most significant bit
LSB: Least significant bit

MSB Binary : LSB
zts 2|4 21:212211210 20 28 27 25 25 2& 23 22 23 20

t5 14 13 12 1 10 8 & 17 6 5 4 §% 2 1 0
BCD
1000 position 100 position 10 position 1 po§ition
“8 4 2 18 4 2 178 4 2 178 4 2 1

1% 14 13 12 11 1¢ ¢ 8 7 6 5 4 3 2 1 4

Figure 2,15 Binary and BCD Data Formats

Decimal Binary BCD
5 0000 0000 0000 0101 0000 0000 0000 0101
12 0000 0000 0000 1100 0000 0000 0001 0010
100 0000 0000 0110 0100 0000 0001 0000 G000
2,000 0000 0111 1101 0101 0010 0000 0000 0000

2.2.3 Internal References

1) References that are used only in the user program and for which the data is not output
externally are called “internal references.”

2) There are three kinds of internal references.:
« Internal coilg
» Holding registers
¢ Constant registers
a) Internal Coils {Oxxoo)

(1} Allcoiis are internal coils except output coils. Allinternal coils, except for disabled
or latched coils, are turned off during the startup sequence.
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(2) A coil reference number can only be used for one coil, except for SBIT and RBIT
instructions.

Coil contacts can be used as often as required in any network.

Note Coil 008192 is used as a battery monitor coil, so it cannot be programmed. Contacts for
008192, however, can be freely used as often as required.

Coil 008192 Meaning
status
ON CPU Module's memory backup battery voltage cutput range is normal.
OFF CPU Module's memory backup battery voltage output range is low.

b) Holding Registers (4xxxxx)

{1) Holding registers make up a memory area (16 bits/register) that stores timer and
counter set values, present values, resuits from math instructions, data for data
transfers, data conversions and matrices, and the various constants required for
operations.

{2} Holding registers are assigned individual numbers in the form 4xx000t. Their con-
tents can be referenced by the user program, and they can also be changed. The
contents are retained during power interruptions. The contents of holding regis-
ters specified as output registers can be output to external devices via an Output
Module.

(3) As shown in Table 2.2, some holding registers are used for calendars, stepping
switches, constant sweeps, etc.
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2.2.3 Internal References cont.

Table 2.2 Holding Register Reference List

Reference number

Function

Remarks

400001 to 402000

Normal holding registers

Registers allocated for output are called
“output registers.”

402001 to 402032

Stepping switch control
registers

Can be used as normal holding registers if
stepping switches are not used. (For
details, refer to the following description.)

402033 to 409841

Normal holding registers

Allocate a normal
holding register

Ladder modification flag
register

Can be used for the CPU30 and the
CPU35.

Can be used as a normal holding register if
the ladder modification flag register is not
used. (For details, refer to Ladder
maodification flag register on page 2-23.)

409842 to 409914

MC link register table 1

409915 to 409987

MC link register table 2

Can be used as normal holding registers if
a 4-axis MC20 Motion Module is not used.
(For details, refer to MC Link Register Table
1 below and MC Link Register Table 2 on
page 2-19.

409988 to 409995

Calendar registers

Refer to Calendar Registers on page 2-20.

409996

Timer register

Refer to Timer Register on page 2-21.

409997

High-speed scan time
register

Can be used as normal holding registers if
high-speed segment is not used. (For
details, refer to High-speed Scan Time
Register on page 2-21.)

409998

Constant sweep register

4099899

Normal scan time register

Refer to Constant Sweep Registers on
page 2-22.

» Stepping Switch Controt Registers (402001 to 402032)

These registers are used to control 32 stepping switches. The stepping switch
numbers and their corresponding control register reference numbers are shown
in Table 2.3. For details regarding stepping switches, refer to 2.2.5 Stepping
Switch References.

If stepping switches are not used, these registers can be used as normal holding

registers.

Table 2.3 Stepping Switch Control Registers

Stepping Switch Number

Control Register

1
2
31
a2

402001
402002

402031
402032

« MC Link Register Table 1 (409842 to 409914)

Table 2.4 describes the registers used to handle data being transmitted between
the CPU Module and the 4-axis MC20 Motion Module operating as Module no. 1.
This table shows the applications of these registers.
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For details regarding the data for each register, refer to MEMOCON GL.120,
GL130 Motion Module MC20 User’s Manual for Programming (SIEZ-
C825-20.52).

If MC20 Module no. 1 is not used, these registers can be used as normal holding
registers.

Table 2.4 MC Link Register Table 1 Applications

Reference number Application Remarks

409842 Saves in memory the lower 16 bits of data for the Input
MC20's axis 1 current position,

409843 Saves in memory the upper 16 bits of dala for the Input
MC20’s axis 1 current position.

409844 Saves in memory the lower 16 bits of data for the Input
MC20's axis 2 current position.

409845 Saves in memory the upper 16 bits of data for the Input
MC20's axis 2 current position.

409846 Saves in memory the lower 16 bits of data for the input
MC20’s axis 3 current position.

409847 Saves in memory the upper 16 bits of data for the Input
MC20’s axis 3 current position.

409848 Saves in memory the lower 16 bits of data for the Input
MC20's axis 4 current position.

409849 Savas in memory the upper 16 bits of data for the input
MC20's axis 4 current position.

409850 Saves in memory the MC20's alarm code. Input

409851 Reqister table for inputting data from the MC20, Input

409852

409882

409883 Register table for outputting data to the MC20., Output

409884

409914

» MC Link Register Table 2 (409915 to 409987)

Table 2.5 describes the registers used to handle data being transmitted between
the CPU Module and the 4—axis MC20 Motion Module operating as Module no. 2.
This table shows the applications of these registers.

For details regarding the data for each register, refer to MEMOCON GL120,
GL130 Motion Module MC20 User's Manual for Programming (SIEZ-
C825-20.52).

If MC20 Module no. 2 not used, these registers can be used as normal holding
registers.
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Table 2.5 MC Link Register Table 2 Applications

Reference number Application Remarks

409915 Saves in memory the lower 16 bits of data for the Input
MC20’s axis 1 current position.

409916 Saves in memory the upper 16 bits of data for the Input
MC20’s axis 1 current position.

409917 Saves in memory the lower 186 bits of data for the Input
MC20's axis 2 current position.

409918 Saves in memory the upper 16 bits of data for the Input
MC20’s axis 2 current positicn.

409919 Saves in memory the lower 16 bits of data for the Input
MC20's axis 3 current position.

409920 Saves in memory the upper 16 bits of data for the Input
MC20’s axis 3 current position.

409921 Saves in memory the lower 16 bits of data for the nput
MC20’s axis 4 current position.

409922 Saves in memory the upper 16 bits of data for the Input

) MC20's axis 4 current position.

408923 Saves in memory the MC20's alarm code. Input

409924 Register table for inputting data from the MC20, Input

409925

409955

409956 Register table for outputting data to the MC20. Output

409957

409987

» Calendar Registers (409988 to 409935)

This is a table of registers for use by a calender. The CPU Module’s internal calen-
dar is read and set using this register table. The CPU Module checks the contents
of holding register 409988 at the start of each’'scan.

When register 409988 is used to read the calendar, the calendar’s time is read
and then written to registers 4099889 through 409995. When it is used to set the
calendar, the time in registers 409989 through 409995 is set in the calendar.

408848
409989 Reading
Calendar registers <4099340 ——— érat‘t::‘rézglr
: ———————
409985 Setting

Figure 2.16 Relationship between Holding Registers and Calendar

Table 2.6 shows the calendar register specifications.
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Table 2.6 Calendar Register Specifications

Reference — e e
number Application Specifications
409988 Calendar control
15 14 1312 0
L 1 1 1 Lower12bits are not used, )i
Error end (1: Calendar setting error)
Normal end: (1: Calendar setting complete)
Calendar reading
Catendar setting
Reading
Set register 409989 to 4000 (hexadecimal). At the start of the next scan
cycle, the contents of the calendar will be written to registers 409989
through 409995, and the contents of 409988 wiil be changed to 6000
(hexadecimal).
Setting
Set the time in registers 409989 through 409995, and set register
409988 to 0. Atthe next scan, set register 409988 to 8000
(hexadecimal),
After the calendar setting has been completed, 409988 will be set to
2000 (hexadecimal) at the next scan,
If a value assigned to 409988 through 409995 is outside of the allowable
range and a calendar setting error occurs, 409988 will be set to 1000
. (hexadecimal).
409989 Reading/Setting | 1 = Sunday, 2 = Monday, 3 = Tuesday, 4 = Wednesday,
of day of week 5 = Thursday, 6 = Friday, 7 = Saturday
409990 Reading/Setting | 1 = January, 2 = February, 3 = March, 4 = April, etc.
of month
409991 Reading/Setting | 1to 31
of day
409992 Reading/Setting | Lower two digits, for example, 95 for 1995
of year
409993 Reading/Setting | 0to 23
of hour
409994 Reading/Setting |0 to 59
of minute
409995 Reading/Setting | 0to 59
of second
» Timer Register (409986)

The timer register measures time in units of 10 ms. The CPU Module increments
this timer every 10 ms. The timer register can be referenced as a high-speed timer
in ladder logic.

The timer range is 0 to 65,535 (i.e., 1 = 10 ms, 2 =20 ms, ...65,535 = 655.35 s).
« High-speed Scan Time Register (409997)

When the high-speed scan is used, the high-speed scan time is set in this register
from the CPU Module in units of 1 ms,

The high-speed scan is the actual time taken to solve the high-speed segment
and service the high-speed I/Q. For example, if the fixed high-speed scan time
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(Ts}is 8 ms and the actual time (Tr) is 6 ms, then the value set in this register willbe
6.

If high-speed scans are not used, this register can be used as a normal holding
register.

Ts {high-speed scan set time)

Tr

- fActual processingtime” T ;i Actual procéssing time T .

409997 Tr |

Figure 2.17 High-speed Scan Time '

+ Constant Sweep Registers (409998, 409999)

The constant sweep adjusts the scan time to a constant value.

When the constant sweep scan time is set using the MEMOSOFT, the settime is
saved in register 409998, The set values range from 10 to 200 ms, in increments
of 10 ms. (10 = 10 ms, 20 = 20 ms, efc.)

The CPU Module stores the actual scan time in régister 409999 in units of 10 ms.

If the constant sweep function is not used, 409998 can be used as a normal hold-
ing register. Even when the constant sweep function is not used, the scan time is
stored in 408999,

The actuatl scan time is the sum of the user program solving time, /O servicing
time, and overhead such as self-diagnosis. :

If the actual scan time is shorter than the time setin 409928, the CPU Module will
delay the next scan processing until the set time has been reached.

If the actual scan time is longer than the set value, the CPU Module will begin the
next scan processing as soon as the current scan processing has been com-
pleted. In this case, the setting for the constant sweep scan time must be in-
creased to achieve a constant time.

Figure 2.18 shows a timing chart for the constant sweep function.

Constant sweep time Ts

Actual scan time Tr

/O servicing User program solving Overhead Delay time Next scan
409998 Ts
409999 Tr

Figure 2.18 Constant Sweep Function
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» Ladder modification flag register (a normal holding register)

The ladder modification flag register stores the event of modification in the ladder
program of CPU30 and CPU3S5. This function is only available with the CPU30
and CPU35 modules.

When the ladder program in the CPU30 or the CPU35 is modified, 1 is assigned to
the least significant bit of the ladder modification fiag register.

With MEMOSOFT, allocate a normai holding register to the ladder modification
flag register reference to validate the ladder modification flag register function.

if the ladder modification flag register is not used, do not allocate a holding regis-
ter to the ladder modification flag register reference.

Use the programming panel or the ladder program to clear the contents of the lad!-
der modification flag register.

The ladder modification flag register function is available with the following ver-
sion No's of the CPU30 and the CPU35.

Name

Where to find the
version No.

Mode!

Model No.
Name

Version No.

CPU module {32 kW)

CPU30 DDSCR-130CPUS4100 | O[CO5 and later | Nameplate on the right

side of the module

CPU module (40 kW)

CPU35 DDSCR-130CPU54110

[1CIAO6 and later | Nameplate on the right

side of the module

¢) Constant Registers {7xxxxx)

(1) The constant registers (700001 to 704096) are references (16 bits/register) for

storing the various constants essential for operations, such as system initial val-
ues, function tables, code charts, and so on.

(2) Constantregisters can be referenced within instructions, but they cannot be used

as destinations for operation results.

(3) The contents of constant registers are retained during power interruptions. Data

settings for constant registers are carried out from the MEMOSOFT reference
menu.

2.2.4 Link References

1) Withthe GL 120 or GL130, a PC Link Module (model no.: JAMSC-120NFB823100) can be
used to create a PC Link system (see Figure 2.19) for exchanging data with all linked
PLCs. The references for these PC Link communications are called “link references.”
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2) A maximum of two PC Link Modules can be mounted to either the GL120 or GL130, and
there are link references for each of them.

3) There are two kinds of link references:
« Link coils for sending and receiving ON/OFF data

« Link registers for sending and receiving numeric data

Channel 1 PC link system

-+— Data exchanged by the link reference for Channel 1 —

Power Power
CPU20 PC PC CPU30 PC
supply Link1 | Link2 supply Link 1

Channel 2 PC link system

- Data exchanged by the link reference for Channel 1 —*

Power
CPU30 PC
supply - Link 2

Figure 2.19 PC Link Communications System

Note The PLCs listed in the following table can be connected to a PC Link,

PLC Usable PC Link Modules Number of Modules
Allowed

GL40S Series ' JAMSC-iF64 1
GL60S Series
GLB0H Series
GL70H Series .
GL120 Series JAMSC-120NFB23100 2

GL130 Series

a) Link Coils (Duxxod

(1) Link coils references Duxxxx are references for exchanging ON/OFF data with
other PLCs on the PC link. The “u” represents the PC link channel number, so
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references D10001 through D11024 are for Channel 1 and references D20001
through D21024 are for Channel 2.

(2} Each link coil can be specified for either sending or receiving data by assigning
links in MEMOSOFT.
The coil symbols of the link coils specified for sending ON/OFF data to other
PLCs can be used in the ladder programs.

(8) The contacts of the link coils specified for receiving ON/OFF data from other
PLCs can be used in the ladder programs. All the link coils except for disabled or
latched coils are turned off at startup,

b} Link Registers (Ruxxox)

(1) Linkregisters are references for exchanging numeric data with other PLCs on the
- PClink. Link registers R10001 through R12048 are for Channel 1, and fink regis-
ters R20001 through R22048 are for Channel 2.

(2) Eachlink register can be specified for either sending or receiving data by assign-
ing links in MEMOSOFT.

(3) The contents of the link registers are retained during a power interruption.

2.2.5 Stepping Switch References

1) Stepping switch references consist of switch numbers and step numbers. There are
32 switch numbers with 99 step numbers each.

2YY XXX

Step number (001 to 099)
Stepping switch number (01 to 32)

2) There is a holding register for controlling the stepping switch that corresponds to each
switch number. The registers for stepping switches 1, 2, and 3 are 402001, 402002,
402003, and so on, up to 402032 for switch 32.

3) The number stored in each of these holding registers indicates the step number to be
turned ON. For example, the switch number for stepping switch 205011 is “5” and the
step number is “11.” The holding register corresponding to switch no. 5 is “402005.
Therefore, if the contents of 402005 is “11,” then stepping switch 205011 will turn ON.

4) If stepping switches are not used, holding registers 402001 through 402032 can be used
as normail holding registers.

5) For details regarding stepping switches, refer to the following manual:.
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2.2.6 Motion References

» MEMOCON GL120, GL130 Software USER'S MANUAL (Vol. 2}
(SIEZ-C825-20.12)

Note When stepping switches are used in a network, the NO and NC contacts must be used. Tran-
sitional contacts cannot be used.

2.2.6 Motion References

1) Motion references are used for transmitting ON/OFF data between the CPU Module and
a 4-axis Motion Module (MC20).

2) The GL120 and GL 130 support up to two MC20s, and motion references are prepared
for each of them. The module number is set by the I/O allocation of MEMOSOFT.

3) There are five kinds of motion references:
+ MC relays
« MC coils
» MC control relays
+ MC control coils
« M code relays
For more detailé, refer to the following manual:

» MEMOCON GL120, GL130 MOTION MODULE MC20 USER’S MANUAL for Program-
ming (SIEZ-C825-20.52)

a) MC Relays (Xuxxxx)

(1) Table 2.7 describes how the MC relays, which are references, are used for input-
ting the values of MC20 output variables to the CPU Moduie .

(2) MC relays are used in the form of contacts in ladder logic programs.

(3) The “u” represents the MC20 Module number, so references X10001 through
X10256 are for Module 1 and references X20001 through X20256 are for Module

2.
Table 2.7 MC Relay Functions
MC20 Module Nos. | MC Relay Reference Nos. MC Relay Functions
1 . X10001 ' Inputs ON/OFF data for MC20 output variable #01.
X10002 Inputs ON/OFF data for MC20 output variable #02.
X10256 Inputs ON/QFF data for MC20 output variable #0256.
2 X20001 Inputs ON/OFF data for MC20 ocutput variable #01.
X20002 Inputs ON/OFF data for MC20 output variable #02.
X20256 Inputs ON/OFF data for MC20 output variable #0256.
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b) MC Coils (Yuxxxx)

(1

(2)

()

MC coils are references used for sending ON/OFF data from the CPU Module to

an MC20.

MC coils are used as coils in ladder logic programs.

The “u” represents the MC20 Module number, so references Y10001 through
Y10256 are for Module 1 and references Y20001 through Y20256 are for Module

2.

Table 2.8 MC Coil Functions

MC20 Module Nos. | MC Coil Reference Nos. . MC Coil Functions

1 Y10001 Outputs ON/OFF data to MC20 input variable #101.
Y10002 Qutputs ON/OFF data to MC20 input variable #102.
Y10256 Outputs ON/OFF data to MC20 input variable #1256.

2 Y20001 Outputs ON/OFF data to MC20 output variable #101,
Y20002 Outputs ON/OFF data to MC20 output variable #102.
Y20256 Outputs ON/OFF data to MC20 output variable #1256,

¢} MC Control Relays (Puxxxx)

(1) MCcontrol relays are references used for sending MC20 Module status signais to

the CPU Module.

(2) MC control relays are used in the form of contacts in ladder logic programs.

{3) The “u” represents the MC20 Module number, so references P10001 through
P10256 are for Module 1 and references P20001 through P20256 are for Module

2.

d) MC Control Coils {Quxxxx)

(1) MC control coils are references used for sending MFIN signals and overrides
cannot be controlled by motion control instruction from the CPU Module to an

MC20 Modaule.

{2) MC control coils are used in the form of coils in ladder logic programs.

(3) The “u” represents the MC20 Module number, so references Q10001 through
Q10160 are for Module 1 and references Q20001 through Q20160 are for Mod-

ule 2.
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e) M Code Relays {Muwooox)

(1) M code relays are references used for inputting MC20 Module MFIN requests to
the CPU Module.

(2) M code relays are used in the form of contact in ladder logic programs.

(3) The “u” represents the MC20 Moduie number, so references M10001 through
M10086 are for Module 1 and references M20001 through M20096 are for Mod-
ule 2.

4) To exchange numeric data between the CPU Module and an MC20, holding registers
4098842 through 409914 and 402915 through 409987 are used.
Refer to 2.2.3 Internal Reference 3) Holding Resisters b) and ¢).
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2.2.7 Reference Data and User Programs
1) Reference data is saved to memory called “state RAM” in the CPU Module. The relation-
ship between reference data and the user program is shown in Figure 2.20. Left arrows in
the figure indicate the writing of reference data, and right arrows indicate reading.

r r !
i t ! Output !
i Input i 1 1 Qutput Module
Input Module 1 reiel% oo : i reference 1 p
! . ' H *Output coil H
ON/OFF i fnput relay i i o i ON/OFF
signal > Toxxxx —> > XKKKX —> signal
; *Input register s s Output register H
Numeric > o000 ! - | 7 Axoox i [ Numeric
value signal : i i i value signal
| i i j
i i i i
i i | i
PC link module| I Link I i Intemal i
for Channel 1 i reference | i reference i
i «Link coll i 1 ]-internat coit i
ON/OFF . Dixxxx —> e Oxxxxx i
signal =+ 7 1 -Link register ; <t ['Holding register
<« R0 <> <> 000 1 :
Numeric t i P | -Constant register |
value signal i i I THXRXK i
i ' i i
: i i
) |
PC link module reitlgtlca ! : :
for Channal 2 +Link coit i i
ON/QOFF -l D2xxxx > i |
signal =+ 7| -Link register ar program i i
, > F2xxxx <L>— Userprogra : i
Numeric | | | !
value signal I I I
i | !
i i i
i ; i !
MC20module| | Motion i i i
for Channel 1 i Reference | i !
ON/OFF i -MC retay i i i
signal 1 > X1oxx H 5 i i
Input variable i -MC coil [ i {
R ] ¥ 1xxxx ~ . i
Status signal . ['MCrcontreirelay | ! !
overide | 1~ |MEESico] |~ ! :
MFIN signal <t Q100 < ! !
i o {*Mcode relay [ t I
MFIN request i > M0 i i i i
i i i !
i ! j i
| i i i
MC20 module i Motion i i !
for Channel 2 i Referance i i !
Outputvariable] | *MC relay i ! !
. = X2xxxx > i t
Input variable H -MC coil r ' i
) < a’zxxxx g ! !
Status signal o I'M gontrol relgy ;. i j
> XAXX > ! !
Override Pl -M€ gomrol coif |, ] i
i < XXXX N 1 {
MFIN S|gnal_ ! +M code relay ! 5 i i
MFIN request L M2xxxx : - i i
I + "
i e e J i
i i
! i

Figure 2.20 Reference Data and User Program
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2.2.8 Changing Reference Numbers

1) The references shown in the Table 2.9can be assigned different reference numbers with-
in the same reference group by means of the MEMOSOFT system configuration menu.

2) For example, the factory setting for the battery monitor coil is 008192, but it can be
changed to another coil reference number. It is strongly recommended, however, that
the factory settings be retained as long as doing so would not cause any
inconvenience.

Table 2.9 List of ﬁeferehces that Can be Changed

References Factory Setting Change Specifications

Battery monitor coil 008192 Another Oxxxxx
Stepping switch control registers | 402001 to 402032 Another 4xxxx
MC link register table 1 409842 to 409914 Another 4xxxxx
MC link register table 2 409915 to 409987 Another 4xxxxx
Calendar register 4090988 1o 409995 Another 4xxxxx

Timer register 409996 Another 4xxxxx

High-speed scan time register 409997 Another 400

Constant sweep register 409998 Another 4000 to (4x00ot+1}
Normal scan time register 408989
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2.3

Internal Processing

% This section explains the internal processing of the GL120 and GL130.

2.3.1
232
2.3.3
2.3.4
2.35
2.3.6

Internal Processing Flow ... . ... oo iiiiiiiiii i,
Stantup SeqUeNnCe ... ...t e e
Scanning Cycle ........ R
Walchdog Timer ... ... i i it
Network Numbers . ... ... i

Total Check
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2.3.1 Internal Processing Flow

2.3.1 Internal Processing Flow

The following flowchart illustrates GL120 and GL130 internal processing.

J

Diagnosis Memory and hardware —
I diagnostic. K
NO
OK?
YES | Processing hatted.
CPU Module initialized. I Memory and hardware initialized.
NO OK? Startup
sequence
YES

PC Link, Remote I/0 and
MEMOBUS modules initialized.
Relay and coil data reset.

NGO

OK?

"y YES
] Watchdog timer set.

¥

O servicing |

"* YES

l Executing user processing

“BUN" indicator lit

Network numbering
order

YES oo Scan cycle
I MEMOBUS command processing J Memory writing,
reading, etc.
I Total check Unrelated to memory
protect switch.
v NO
Scan stopped, RUN indicator not lit,
outputs OFF.
l —Y
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2.3.2 Startup Sequence
1) Memory contents are checked first when the power is turned ON. If they are okay, then

the relays, coils, and so on, are all initialized. The status of the relays and coils after initial-
ization is shown in Table 2. 10.

Table 2,10 Initialization at Startup

Elements References Status at Startup
Digital Coils Oxxxxx All OFF except for latched or
References Link coils Dk disabled coils.
MC cails Yuxxxx
MC control coils Quixxxx
Input relays TXXXXX All OFF except for disabled
MC relays Xuxxxx relays.
MC control relays Puxxxx
M coda relays Muxxxx
Latched coils Digital Retain status from just
Disabled relays references before power interruption,
Disabled coils above
Register Input registers 30008 All are reset to “0.”
References Holding registers AXXXXX Retain contents from just
Constant registers 730000¢ before power interruption.
Link registers Ruxxxx
u:tor2

2) The time required for the startup sequence depends on the system configuration, but it is
approximately five seconds.

3) With the GL120 and GL130, the RUN status before power was interrupted is saved in
mermory. If there are no errors detected in the diagnosis at startup, and if the status im-
mediately before the power interruption was RUN, then it will be regarded as “RUN OK”
and the RUN scanning cycle will begin. If the status is other than “RUN OK,” the CPU
Module wilt go to STOP status and only MEMOBUS commands from the communica-
tions port will be processed.

Note Even if the status immediately before the power interruption was STOP (e.qg., from the Pro-
gramming Panel), it will still be regarded as “RUN OK” and the RUN scanning cycle will begin
if there are no errors detected in the diagnosis at startup and if the DIP switch in the CPU
Module is set for the automatic RUN operating mode.

2.3.3 Scanning Cycle

1} When the startup sequence has been completed, the scanning cycle begins and the /O
servicing is executed in order, first output and then input.

2) Solving the user program begins with network 1 of normal segment 1, and continues in
order through networks 2, 3, and so on. If there is more than one normal segment, then,
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2.3.3 Scanning Cycle cont.

as soon as the last network in normal segment 1 has been solved, solving the program
continues in order beginning with network 1 of normal segment 2. (Refer to Figure 2.21.)

3) After the user program has been solved, then MEMOBUS commands received from the
MEMOBUS and MEMOBUS PLUS ports are processed.

4) The total check is executed last, and processing from that scan is completed. Processing
is repeated as shown below.

[ User program solving begins. J

Normal segment 1, network 1 Normal segment 2, network 1 Normal segment 3, network 1
solved. solved., sclved.

1 ¥ ¥

Normal segment 1, network 2
solved.

Normal segment 2, network 2
solved.

MNorma! segment 3, network 2
solved.

Normal segment 1, network 3
solved.

Normal segment 2, network 3
solved.

Nomnal segment 3, network 3
solved.

| |
P i - |

Normal segment 1, last network Normal segment 2, last network Nomnal segment 3, last network
solved. solved. . solved.

- = -

1
(User prograrn solving completed.)

Figure 2.21 Solving the User Program

Note The GL120 and GL130 have high-speed scan and segment scheduling functions. When
these functions are used, the entire program may not be sclved in a single scan. For details
regarding the high-speed scan and segment scheduler, refer to section 2.5 Segment Sched-
ufer. '
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2.3.4 Watchdog Timer

The watchdog timer is set at the beginning of each scanning cycle, and the timer remains ON
for approximately 240 ms after it starts. If the timer is not preset within 240 ms, a scan error witl
occur and the scan will be stopped. The CPU Module’s RUN indicator light will go out and all
outputs will be turned OFF.

2.3.5 Network Numbers

Note

The user program is stored in the program memory in units of networks. The networks are
numbered consecutively both within each segment and within the user program as a whole.
(For detaiis, refer to Figure 2.4 in subsection 2. 1.2 Networks.)

As shown in Figure 2.22, the CPU Module autornatically takes the network numbers in order
by specitying network delimiters.

Network 100 ' <

Ladder logic program

Network 101 | < The programmer sets the delimiters (represented by “<" in the
figure). This is achieved in MEMOSOFT operation by pressing
the ALT-A Keys.

Ladder logic program

Network 102 | <

Ladder logic program

E <

Figure 2.22 Network Numbers and Ladder Logic

(1) Within the capacity of the user program, any number of network numbers can be
created. :

(2) One word of memory is used each time a network number is created.
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2.3.6 Total Check

2.3.6 Total Check

1) Inthe unlikely eventthat memory contents such as the user program or important system
constants were changed during operation, serious damage could result if the change
was not detected. In order to prevent this kind of situation from occurring, a self-diagnos-
tic function called the "total check” is provided. :

2) With this function, the sum total of the original unchanged memory area contents is ob-
tained, and it is then compared to the sum total of the memory contents with each scan. If
there is any discrepancy, it is regarded as an error and the scan is stopped.

Note When an error is generated in this way, all outputs (Counter Module notch outputs and all
outputs connected to the Digital Output Modules) are either turned ON or OFF according to
the timeout output designation. The factory setting is for the outputs to turn OFF.

3) The following memory areas are the ones checked by the “total check” function.
» User program
» The various allocation tables

W[inFo > The total check is carried out regardless of the position of the memory protect switch. if it is
OFF, the program can be changed by means of the Programming Panel or other program-
ming device without an error being generated. Each time it is changed, the new sum will be
taken as the criteria for the check,
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2.4 Scanning

In addition to the normal scan, the GL120 and GL130 also have a high-speed scan and
a segment scheduler. The high-speed scan is used to solve the high-speed segment to
service high-speed I/O at a fixed interval. The segment scheduler is for either solving or
not solving segments depending on specified conditions. High-speed scans and the
segment scheduler are explained in more detail in section 2.5 Segment Scheduler. This
section explains basic scanning concepts, for soiving ladder logic programs in normal
segments.

2.4.1 Ladder Logic Program Solvingand Scanning ........................ 2-37
242 Sean TiME ... e e 2-42
243 SWeeP FUNCHONS . ..ottt i e e 2-44

2.4.1 Ladder Logic Program Solving and Scanning

1} The ladder logic program stored in the user program memory is solved in order of net-
works.

2} Within a given network, the columns are solved in order from leftto right. The elements in
each column are solved in order from the top row to the bottom. in a single scan, the
networks in a given segment are solved in order from network 1 through the last network.
The order in which networks are solved is shown in Figure 2.23.

3) Nodes without elements are not solved.

4) Appilication instructions extending over multiple rows are solved as a single unit rather
than row by row,
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2.4.1 Ladder Logic Program Solving and Scanning cont,

From previous network

Network N

Column /

3

——l O M o O D

Network N+1

The circled numbers to
the right of the elements
show the order of
solving.

@4@

| -
100005 000001

~ 400001

400002
SuUB

o
406003

0002

/

Network N+2

Column —»

e~

To next network

Figure 2.23 Order of Network Solving
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5) In considering the operation of the tadder logic program, it is necessary to take into ac-
count the particular characteristics of the scan method. Table 2.11 shows the status of
elements during the scan. The status of the elements is stored in state RAM.

Tabie 2.11 Status of Elements During Scan

Elements

Status

Enabled relays

® Input relays (1xxxxx})
® MC relays (X 1)000x) (X2xxxx)

& MC control relays
{P1xxxx} {(P2xxxx)

1) These relays are turned OFF at the startup sequence.

2) Status is refreshed at first /O servicing after compietion
of startup sequence.

3) Input status is then refreshed at the /O servicing timing
with every scan. That status will not be changed until the
same timing in the next scan.

4) When the high-speed scan is used, the input status for
high-speed I/O is refreshed in synchronicity with the
high-speed scan. Subsequent operations are the same.

Input registers (3xxxxx)

Input registers are reset to “0" at the startup sequence.
Subsequent operalions are the same as with input relays.

Enabled normal coils

& Coils (0xxxxx)
® Link coils {D1xc0mx) {D2xxxx)
® MC coils (Y 1xxxx} (Y2xxxx)

e MC controt coils
{Q1x00x) (Q2xx%x)

1) These colls are all tumed OFF at the startup sequence.

2) When coils are solved in the first scan, they turn ON and
OFF according to those results. A coil’'s status does not
change until that coil is solved in the next scan.
Subsequent operations are the same as above.

Enabled latch coils

® Coils {0x0xxx)

® Link coils (D1xxxx) (D2xxxx)
® MC coils (Y1xxxx) (Y2xxxx)

® MC control coils
{Q1xox) (Q2xxxx)

1) Solving begins with the status from just before the power
interruption,

2) When coils are solved in the first scan, they turn ON and
OFF according to those results. A coil’s status does not
change until that coil is solved in the next scan.
Subsequent operations are the same as above.

Stepping switches (2Yxxxx)

Solving begins with the status from just before the power
interruption.

Disabled relays and coils

Solving begins with the status from just before the power
interruption. The status is refreshed either from the
Programming Panel (i.e., a forced ON/OFF operation) or at
the end of the scan. '

¢ Holding registers (4xxxxx)

® Link registers
{R1xx00x) (R2xxxx)

Solving begins with the status from just before the power
interruption. When the program is scanned, the status is
refreshed each time the contenis of a register is changed by
solving the ladder program.

6) 1/O servicing between ladder programs and modules is performed via /O references, link
references, and motion references in the statas memory. Figure 2.24 shows how /O

—2-39 —




Operating Principles

2.4.1 Ladder Logic Program Solving and Scanning cont.

servicing is performed between the statas memory and a modules at the beginning of the

scan.
1 scan
Overhead VO servicing User program solving Overhead
State memory State memory - User program

H H

[ MC20 Modules ] I/C Modules
PC Link Modules

Figure 2.24 |/O Servicing and User Program

7) The ON/OFF status of elements (i.e., coils, link coils, MC coils and MC control coils) that
are changed by solving the ladder logic instructions, as well as the contents of hoiding
registers and link registers, receive new results when instructions are solved. Not onty
can those results be used immediately by subsequent networks, but they can even be
reflected in subsequent elements within the same network.

Network 1 The status of coils solved in network N is not changed from

network N+1 through the last network, and then from network 1

I through network N—1, for the period of one scan. In contrast, the

! contents of holding registers and link registers can be changeda

I ’ number of times within a single scan. Any change is retained until
there is a further change.
Network N-1

Network N _ . A

Network N+1
| o
1

Last network

Figure 2.25 Order of Network Solving Within a Segment

OIIHEID When the SETBIT (SBIT) and RESET BIT (RBIT) instructions are used the same coilcan be
turned ON and OFF multiple times within a single scan. )
8) If the order of ladder logic program solving shown in Figure 2.26 were written as reference

numbers, it would appear as follows:
100001-100003—100002—100042—000101 {coil}—»000101 (contact)——>000050 {coil)
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Any change that occurs in coil 000101 is reflected in the circuit in the second row immedi-
ately (in the same scan).

Column 1 Column2 Colurmn 3

fowt (— F—f — —

100001 100002 000701

Row 2 { )—“
1 06050

L=T
[ Y—

I
I
042 00

L= =

1
i
1009003 10 1

Figure 2.26 Order of Solving Within a Network

9) If another element is inserted between contact 100002 and coil 000101 inthe first row of a
network (as shown in the top diagram in Figure 2.27), the results of coil 000101 changes
will not be reflected in the second row within that scan, but will be delayed until the next
scan.

If this delay will present a problem, it can be avoided by deleting the second row from that
network and writing it to the next network (as shown in the two lower diagrams in Figure
2.27). When it is done this way, the results will be reflected in the same scan.

[ -
100001 100002 100005 000101

| ] | ] 1 {)_

| | 1 I
140003 100042 000101 000050
Network N

-

| I 1 ] 1 { )__
| || 1] \
100001 100002 100005 000101

Network N

| [ | ] | ! }_
| ! ] J N
100003 100042 00010t 000050

Network N+1

Figure 2.27 Separation into Two Networks
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2.4.2 Scan Time

- 2.4.2 Scan Time

This section explains scan times for user programs with normal segments only, i.e., when the
high-speed scan function is not used. Scan times when the high-speed scan is used are ex-
plained in section 2.5 Segment Scheduler.

1. Local I/0 System Scan Times

1) An estimated scan time T (ms) for a local /O system can be calculated by means of the

following equation:

T = (Basic time) + (Additional time) + (User program solving time) + (I/O servicing time}

. Basic Time

The basic time is the time required for the self diagnosis that is carried out with every
scan.

. Additional Time

a) The additional time is the time required for MEMOBUS command processing.

b) MEMOBUS commands are communications commands sent from devices that work
with MEMOBUS (e.g., Programming Panel, computers, etc.).

¢) There are several kinds of MEMOBUS commands: User program read commands,
write commands, search commands, commands for reading and writing the status of
coils, relays, register data, and so on.

d) The additionaltime is the processing time that is required when there are communica-
tions between devices due to MEMOBUS commands. This time will be “0” if no de-
vices such as a Programming Panel or computer are connected. The time is deter-
mined by the type and contents of MEMOBUS commands that are received.

. User Program Solving Time

The user program soiving time is the time required to solve the user program from the first
network of normal segment 1 to the last network of the last segment. This time is deter-
mined by the types of instructions used in each network, and the number of instructions
that are used. Refer to the appendicies for instruction processing time.

" Instruction processing times differ depending on whether the instruction is solved or not

solved, the scan time normally fluctuates.

. /O Servicing Time

a) YO servicing time is the time required for inputting and outputting data between the
CPU Module and the various other Modules,

b) The Modules that require 1/O servicing time are I/0 Modules and Option Modufes

{Communications Modules, 4-axis Motion Modules, etc.). The time is determined by
the type and number of Modules that are used.
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2) The respective items are as follows:
a) Basictime=2to3ms
b) Additional time = 0.12 ms/MEMOBUS port

c) User program solving time = (2 us x Number of networks + X Instruction processing
time)/1000 (ms)

d) 1/O servicing time = (/O Module I/O servicing time) + (Option Module I/O servicing
time)

(1) Hthereis no /O Moduie allocation, and if no Option Module is used, the I/O servic-
ing time will be “0.”

(2) 17O Moduie I/O servicing time = (Input overhead) + (Output overhead) + ( Z Input
Module time) + (£ input byte time)+ (Z Output Module time) + (£ Output byte time)

tem GL120 (us) GL130 (us)
Input overhead 67 100
Qutput overhead 56 91
Per Input Module 83 (96) 72 (88)
Per input byte 20 (24) 15 {(19)
Per Output Module 91 (105} 75 (91}
Per output byte 10 (14) 8 (12)

Note The numbers inside the parentheses are the values when mounted to racks 2 through 4.

(3) With the GL120 or the GL130, the IO Module /O servicing time when two
24-VDC 32-point Modules are used for both input and output on Rack 1 is as fol-
lows:

17O Module /O servicing time =67 + 56 + B3x2+20x8+91x 2+ 10x8=711 (us)

{4) The Option Module /O servicing times are shown in Table 2.12 below.

Table 2.12 Option Module /O Servicing Times

Name Model Name Model No. GL120 I/0 GL130 110

Servicing Servicing
Time (u8) Time {us)

Coaxial Remote I1/Q RIOD-COAX JAMSC-120CRD13100 363 310

Driver Module

Rs-232C MEMOBUS MEMOBUS-232 | JAMSC-120NOM26100 2900+300 3000+330

Module

RS-422 MEMOBUS MEMOBUS-422 | JAMSC-120NOM27100 29001300 30001330

Module

PC Link Module*1 PCLINK-COAX ! JAMSC-120NFB23100 740041800+0 | 300011000+

4-axis Motion Module MC20 JAMSC-120MMB 10400 1870 1497

*1: With PC Link Modules, the following link data processing times are added.
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2.4.3 Sweep Functions

Item

GL120 Data Processing Time
{us}

GL130 Data Processing Time
{us)

Link input processing time

3,650 +0.4 X {(number of input
words)

3,500 +0.23 x (number of input
words)

Link output processing time

4,260 + 1.42 X (number of
output words)

140 + 1.95 X {number of
output words)

Link data processing time

a= |nputs+ outputs

B= Inputs+ outputs

IMPORTANT

mally fluctuates.

2. Processing Time When Remote I/O is Used

Instruction processing times differ greatly depending on whether instructions are solved or
not solved. In addition, the basic time and I/O servicing time fluctuate, so the scantime T nor-

When remote /O is connected, the scan time will be the longer of the following: the re-
mote /O processing time or the single scan time T.
Figure 2.28 shows anexample when the single scan time T is longer. Refer to the MEMO-
CON GL120,GL130 Coaxial Remote I/O System User’s Manual (SIEZ-C825-70.8) for

details.

1 scan (=T)

—

Local

Remote service

-3

Logic soiving

] 1 1
' Local service ! F{emoli service !

service,
cpu f—je sfe 4
* 4 O
g 3} o Ju
318 3 |5 282 s
= b 5 o s o Is 'cr
812 & |z g3 les
= o =} (=% = = fut
[e] £ O = Q £ |0 £
Remote VO | le s I/O servicing Standb
Driver 1 I T *——JF——)'
Remote /O | L ‘J" IO servicing w Standby \J! v
Driver 2 | I T € 2

Figure 2,28 When Remote VO is Shorter

2.4.3 Sweep Functions

The GL120 and GL130 have two sweep functions: constant sweep {which regulates the scan
time) and single sweep (which runs the user program for one scan only).

1. Constant Sweep

1) The constant sweep function causes the scan to be executed at fixed intervals, up to a
maximum of 200 ms (in units of 10 ms). It is used for regulating the scan time.
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2) The constant sweep function is set using the MEMOSOFT.

a} For offline operations, select the constant sweep (C sweep) and set the scan time us-
ing the segment scheduler menu under the system configuration menu.

b) For online operations, select the constant sweep (C sweep) under the sweep menu
under the PLC operations (PLC Ops) menu.

3) The scan time set from the MEMOSOFT is stored in holding register 409998,

4) When the actual scan time is shorter than the set value, the CPU Module regulates the
time by waiting for a pericd equal to the difference between them.

a) Forexample, Figure 2.29shows a case where the constant sweep set value is 50 ms,
whereas the actual scan time is only 35 ms. The CPU Module brings the time up to 50
ms by waliting for 15 ms.

b) The actual processing time is stored in holding register 409999 in units of 10 ms. Thus
in the case illustrated in Figure 2.29, “30” would be stored there.

5) If the actual processing time is longer than the set value the constant sweep (C sweep),
the CPU Module begins the next scan immediately without waiting. Thus if the contents of
409999 are greater than those of 409998, the constant sweep function will not operate.
Make the set value larger than the actual scan time to operate the constant sweep func-
tion. '

Set value = 50 ms Set value = 50 ms
Actual processing time: . Waiting time: :*Actual processing time: * Whaiting time:
oL 36ms v 15ms SYA R 3Bms thia 15 ms

Figure 2.29 Constant Sweep Function

2. Single Sweep

1} The single sweep function carries out I/O servicing and user program solving for one
scan only, and it is useful for checking user program operation.

2) This function is enabled only when the CPU Module is in RUN mode.

3) The single sweep function is started up by means of the PLC operation menu under
MEMOSOFT online operations. The CPU Module stops user program solving when ei-
ther single sweep or high-speed single sweep is selected from the PLC operation’s
sweep menu.

4) When the single sweep function is started up, the CPU Module executes a single scan.
Figure 2.30 shows the changes in the contents of a register when a single sweep is car-
ried out.
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2.4.3 Sweep Functions cont.

5) With single sweep, the user programming in normal segments is executed; with high-
speed single sweep, the high-speed segment is executed.

6) There may be cases when the timer circuits do not time properly due to th'e combination
of the minimum scan time set value (200 ms max., in units of 10 ms) and the timing unit of

the timer.
7) Leaving the single sweep menu returns the CPU Module to normal scan processing.

Single sweep startup - Single sweep startup

l

4. After next single sweep operation 400001

1 2 — 3 4
—{ #0001 — °
1. Before single sweep operation 400001
400001 ‘ .
ADD : :
40000% - 2. After single sweep operation 400001
3. Before next single sweep operation 400001

Figure 2.30 Single Sweep Operation Example
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2.5 Segment Scheduler

g This section explains the segment scheduler based on the high-speed scan.

2.5.1 High-speed Scan
252 TheSegmentScheduler ........ ... ... ... . . ..., 2-53

2.5.1 High-speed Scan

1. High-speed Scan

The high-speed scan is used for high-speed segment execution and high-speed /O
servicing at fixed intervals within a range of 4 to 100 ms. As shown in Figure 2.31, the
high-speed scan and the norma! scan can be run in paraliel.

The high-speed scan is processed in time Tps. Tg consists of the actual processing
(hereafter referred to as “high-speed processing”) time, Tyg, and the remaining time, T.
The CPU Module uses this remaining time for normal scan processing.

As described in the previous section, normal scans consist of normal segment execution,
I/O servicing, and overhead such as self-diagnosis.
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2.5.1 High-speed Scan cont.

High-speed
scan
THs
High- -
speed
scan time
Breakdown of High- High-speed Remaining
high-speed scan |speed /O segment execution time
Tyr (high-speed processing time)— Tr ~
Normal scan h

Ty {normai scan time)

.} Normmal scan’s actual processing time (high-speed scan's
remaining time TR)

'+ Normal scan’s waiting time (high-speed scan’s actual
processing time TR}

[{e]
servicing

Normal segment execution Overhead

Abbreviations

Thg: High-speed scan time set using MEMOSOFT
Thr: Actual high-speed processing

Tr: High-speed scan remaining time {Tr = THs - THR)
Ty:  Normal scan time

Figure 2.31 Relationship between High-speed Scans and the Normal Scan

2. High-speed Scan Processing

The items processed during the high-speed scan are high-speed segment solving and
high-speed IO servicing.

A. High-speed Segment Execution
The high-speed segment is indicated by “H” on the MEMOSOFT segment status display.

Like normal segments, it consists of networks, and itis executed in order of network num-
bers. The order of execution within networks is also the same as for normal segments.

If there is a JUMP SUBROUTINE (JSR) instruction in a hetwork, the appropriate subrou-
tine program in the subroutine segment will be executed. For details regarding subrou-
tines, refer to 2.1.3 Subroutines.
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e _

The relationship between the user program and the high-speed segmentis shown in Fig-
ure 2.32. '

o First network
IS C el Executed in order
. ‘;High-spee‘d s_egmen! o Second network of network rumber.
===
' JUMP
First normal segment : Network N SUBROUTINE
LY . JSR instruction
Second normal '
segment (L2) '
X Last network
L.
Last normal segment
Ln
e - |
) ' LAB SUBROUTINE
Subroutine segment (S) ' LABEL
e
Subroutine program
SUBROUTINE
c e RET RETURN
1
L - caa o

User program

Figure 2.32 Relationship Between User Program and High-speed Segment

B. High-speed I/O Servicing and Motion Module Servicing

High-speed I/O servicing is I/O servicing for Modules allocated as “high speed” for scan
servicing during |/O allocation. Output servicing is executed first, followed by input servic-

ing.

For local I/O, either high-speed servicing or normal servicing can be specified with re-
spect to each Moduie. For remote /O, either high-speed servicing or normal servicing
can be specified by station. Only one station can be specified for high-speed servicing
per channel.

For details regarding high-speed I/O service allocation, refer to section 3.4 Remote
Channel I/0 Alfocation.
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2.5.1 High-speed Scan cont.

MC20 (4-axis Motion Module, JAMSC-120MMB10400) #/O servicing consists of ex-
changing motion reference data, motion commands set by ladder program motion
instructions, and responses from the MC20.

There is no Motion Module service when the MC20 is not used.

High-speed 10 _— : : Motion Module
servicing High-speed segment execution servicing
High-speed High-speed MC Module 1 MC Module 1
output servicing | output servicing servicing servicing
Qutput reference Input reference Motion reference data, Motion reference data,
data data motion commands, re- motion commands, re-
A sponses sponses
Output Modules designated  Input Modules designated MC20 Module 1 MC20 Module 2

for high-speed scan service for high-speed scan service

Figure 2.33 High-speed O Servicing and Motion Module Servicing

Note (1) If IO references allocated for high-speed /O or internal references used by the high-
speed segment are referenced by a normal segment, there is a risk that the status or
values may be changed even within the same normal scan. Take care to account for

this in programming.

(2) When the high-speed scan is turned on, Motion Module servicing is carried out in a
high-speed scan. When the high-speed scan is turned off, Motion Module servicing is
carried out in a normal scan.
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3. Setting High-speed Scan

The high-speed scan function is set using the MEMOSOFT. Within the MEMOSOFT sys-
tem configuration, select “ON” for the high-speed scan under the segments menu under
the settings menu. At this time the high-speed scan time can be set from 4 to 100 ms, in
units of 1 ms.

For more detail on setting the high-speed scan, refer to the MEMOSOFT USER’'S
MANUAL.

MEMOSOFT ~|'
System

configuration 1
Settings _L
Segments —L
High-speed
scan
ON
High-speed

scan time

Figure 2.34 Menu Configuration for Setting High-speed Scan

Note Turn off the high-speed scan when not using it.
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2.5,1 High-speed Scan cont.

4, High-speed Scan Time

As shown in Figure 2.35, a timer interrupt occurs at set intervals when the high-speed
scan is setto “ON.” The CPU Module begins scan processing with these timer interrupts.

When the actual high-speed processing time Tyg is longer than the set high-speed scan
time Thg (i.e., Ths < THr), the CPU Module ignores the timer interrupts untit the high-
speed processing has been completed. It then begins the next high-speed scan with the
timer interrupt following the compietion of high-speed processing. Refer to Figure 2.36.

Timer interrupt Timer interrupt Timer interrupt
Tys l
High-speed Tt T High-speed Tttt T
processing Remaining time Tg processing Remaining time Tg |
"""""" | B T
Thr 1
Normal scan Normat scan

Figure 2.35 Timer Interrupts and High-speed Scans (When Tyg > THR)

Timer interrupt Tirner interrupt Timer interrupt
Ths '
High-speed processing Remaining time Tp |
. A i
ThR ]
) ' Normal scan

Figure 2.36 Timer Interrupts and High-speed Scans (When Tys < Tyg)

The high-speed processing time (Tyg) that is actually required for the higﬁ-speed scan is
stored in the high-speed scan time register (holding register 409997) in units of 1 ms,

This timer can be used to set the optimurn high-speed scan time.

Start high-speed scan.
{Set high-speed scan to ON, and set high-speed scan time Tps.)

1

Determine high-speed processing time THg.
{Check contents of 409997.)

l

Reset high-speed scan time to at least twice the value of Tyg.

Figure 2.37 Procedure for .Setting High-speed Scan Time
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It is recommended that the high-speed scan time, Tyg, be set to at least twice the time

required for high-speed processing, Tyg (2 X Tur = THg). Forexample, if the content of
register 409997 is 5, set the high-speed scan time to at least 10.

High-speed scan time Tyg

High-speed
processing time Typ

Remaining time Ty

409997 | Tr |

Figure 2.38 High-speed Scan Time and High-speed Scan Timer

Note As previously noted, the remaining time (Tg) after the high-speed scan is used for normal
scan processing. When there is little remaining time, therefore, the normal scan time will be
longer and the scan will not be completed within the watchdog timer setting (240 ms) and
operation will stop. Conversely, if the remaining time, T, is longer than the normal scan time,
the normal scan will be processed more times than the high-speed scan.

2.5.2 The Segment Scheduler

1. What is the Segment Scheduler?

The segment scheduler allows you to set the conditions to be satisfied for execution of a
maximum of 30 normal segments. The schedule can be used to shorten the scan time. In
this section the term “segment” will mean “normal segment” unless otherwise indicated.
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2.5.2 The Segment Scheduler cont.

2. Allocating Control Specifications to Segments by Function

Organize control specifications such as manuai operations or initial settings at startup as
independent functionai units according to their purposes. Clearly specify the conditions
for starting each functional unit. For example, the startup signal can be used as a start
condition for the initial settings segments. Use the start condition as the condition for the
segment scheduler, and create a ladder logic treating that independent unit as a single
segment. As explained earlier in this chapter 2.2, each segment consists of networks.

Functional unit Segment 1 preparation
{control purpose and (ladder logic design

start condition) ’:J|> and pregram)

Functional unit - Segment 2 preparation

(control purpose and (ladder logic design
Control specifications E> start condition) [::> . and program)

Functional unit _ Segment N preparation
{control purpose and (ladder logic design
start condition) |::> and program)

" Figure 2.39 Allocation to Segments

3. Setting the Number of Segments

The factory setting for the number of normal segments is “1.” The MEMOSOFT can be
used to change the setting to a maximum of 30 normal segments. This setting is made by
means of the “segments” operation from the offline mode’s configuration menu. Figure
2.40shows the MEMOSOFT menu configuration for setting the number of segments. For
more details, refer to the MEMOSOFT USER'S MANUAL.
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Alist of the segments in the user program and the number of networks programmed in
each segment can be referenced by using the MEMOSOFT segment status display. Fig-
ure 2.41shows a display example. The segment status display is displayed by selecting it
from the MEMOSOQFT ladder edit menu.

MEMOSOFT —L
Offline ~|‘

System
configuration —}

— Number of normal segments
(Set from 1 to 30.)

Figure 2.40 Menu ltem for Setting the Number of Normal Segments

Segment Networks
High-speed segment - H No program
Normal segment 1 - Lo1 12
Normal segment 2 - Loz 23
Normal segment 3 - LO3 45
Subroutine segment - s No program

Figure 2.41 Segment Status Example

4. Segment Scheduler Settings

The segment scheduler defines the order in which segments are executed in a scan. As
shownin Table 2.13, the segment scheduler consists of schedule numbers, types, refer-
ence numbers, senses, and normal segment numbers.

Table 2.13 Segment Scheduler Configuration

Schedule No. Type Reference No. Sense Normal Segment
No. {l. Speed
Segment)
1 Continuous 01
2 Controlied 100001 ON 02
3 Controlled 100002 OFF 03

A. Schedule Number

The schedule number is the number that indicates the order of execution in the scan.
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2.5.2 The Segment Scheduler cont,

A,

Type )
The type specifies whether the segment indicated by the schedule number will be

executed with or without conditions. To carry out segments without conditions, specify
“continuous”. To carry out the segments under specified conditions, specify “controlled”.

Reference Number and Sense

Reference numbers and senses are valid when “controlled” is specified as the type.

Use coil references 0xxxxxx or input relay references 1xxxxx as reference numbers.
Set the sense to either ON or OFF. When set to ON, the condition for executing the seg-
ment indicated by the schedule number is satisfied when the reference number signal is
ON. When set to OFF, the condition for executing the segment indicated by the schedule
number is satisfied when the reference number signal is OFF.

The segment scheduler setting is made with the MEMOSOFT system configuration. The

segment scheduier setting screen is displayed by selecting segments under the settlngs
menu. For details, refer to the MEMOSOFT USER'S MANUAL

Segment Schedule Example

Figure 2.41 shows an example of a segment scheduie.

Continuous Scheduling Example

If the segment scheduler is set with the contents shownin Table 2. 14, the order of execu-
tion in one scan will be as shown in Figure 2.42.

Table 2.14 Segment Schedule Example

Schedule Number Type Reference Sense Normal Segment
Number No. (L Speed
Segment)
1 Continuous LO1
2 Continuous LO2
3 Continugus LO3
1 scan
User program execution
/0 servicing Overhead
Nomal segment 1 MNormal segment 2 Normal segment 3
execution execution execution
LOTNQT{LOTNO2Z LOTKIZ [LOZNOT | LO2ND2 LOZN23 [LOINOT{LO3NG2Z LO3N4S
Execution| Execution Execition | Execution | Execution Execution | Execution | Execution Execution

LO[O: Normal segment number
NOJ: Network number

Figure 2.42 Continuous Scheduling Example
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OIIIII-ID Continuous scheduling in which the number of segments is set to “1" and the entire jadder
iogic program is included in a single segment is equivalent to the normal scan method.
B. Controlled Scheduling Example
If the segment scheduler is set with the contents shown in Table 2. 15, the order of execu-
tion in one scan will be as shown in Figure 2.43.
Table 2.15 Segment Schedule Example
Schedule Type Reference Sense Normal
Number Number Segment No.
1 Continuous LO1
2 Controiled 100001 ON Lo2
3 Controlled 100001 QOFF LO3
100001 OFF ] ON | OFF
v | Userprogram |Ovehesd | O | User program | Overhead 40 | usérprogram | Ovemead
icing | execution icing | execution icing | execution
Normal Normal Normal Normal Normal Normal
segment 1 segment 3 segment 1 segment 2 segment 1 segment 3
execution execution execution execution execution execution
Figure 2.43 Controlled Scheduling Example
Note

With controiled scheduling, the status of coils used in the segments where the specified
conditions are not satisfied remains the same as the status in the last scan when the condi-
tions were satisfied.

For example, when coil 000001 was ON in the last scan when the conditions were satisfied,
the status of coil 000001 remains ON while the conditions are not satisfied. To change forci-
bly the ON/OFF status of coil used in the segment where the conditions are not satisfied, use
SET BIT (SBIT) or RESET BIT (RBIT) instruction.
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2.6.1 Starting Mode Setting

2.6 Start Mode

g This section explains the start modes for CPU Module.

2.6.1 Starting Mode Setting ......... e 2-58
262 AutomaticRUNMoOde ... ... ... i i i e 2-58

263 NormalOperatingMode ...t i, 2-59

2.6.1 Starting Mode Setting

There are two kinds of starting modes for the CPU Module: “automatic RUN operatingmode”

and “normal operating mode”. The setting of Pin No.5 on the DIP switch of the CPU Module
determines the starting mode.

Table 2,16 Start Mode Setting

Setting Function
ON Automatic RUN operating mode
OFF Normal operating mode

-+— Automatic RUN operating
mode/Normal operating
mode

oz -

Figure 2.44 DIP Switch

Note Pin no. 5 of the DIP switch is effective only when the CPU Module is turned ON or reset.

2.6.2 Automatic RUN Operating Mode

When pinno. 5 of the CPU Module’s DIP switch is turned ON, the Module goes into the auto-
matic RUN operating mode. In this mode, the CPU Moduie will begin scanning in RUN status
even if it was in STOP status just prior to the power interruption (as long as no errors are de-
tected in the self-diagnosis during the startup sequence}.
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2.6.3 Normal Operating Mode

Note

When pin no. 5 of the CPU Module’s DIP switch is turned OFF, the Module goes into the nor-
mal operating mode. tn this mode, the CPU Module will begin scanning in the status that was
in effect just before the power interruption. For example, if the prior status was RUN, then the
CPU Module wili begin scanning in RUN status. Likewise, if the prior status was STOP, then
the CPU Module will begin scanning in STOP status.

Even in the automatic RUN mode, or in the normal mode when the status just prior to the
power interruption was RUN, the CPU Module will go to STOP status if an error is detected
during the startup sequence.
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2.7.1 Disable Operation

2.7 Disable Operation

§ This section explains the disable operation.

2.7.1  Disable Operation

2.7.1 Disable Operation

1) The disabling function can be used to disable any relays or coils and to force the disabled
relays or coils on or off. This function is helpful for debugging ladder programs and mak-
ing adjustments in trial operation.

2) Table 2.17 shows a list of references that can be used with the disabie operation.

‘Table 2.17 References Usable With Disable Operation

Reference Name Reference
Coils (including outputs and internal coils) .| Oxoo0x
Input relays 1004
Link coils ' Duxxxx
MC relays Xuxxxx
MC controi relays Puxxox
MC coils : Yuxxxx
MC control coils Qoo
M code relays ‘ Muxxxx

Note u=1or2

3) For example, the disabled input relay can be forced on or off regardless of the actual (on
or off) status of the external input signal. Also, the disabled coil can be turned on or off
independently of the ladder logic program.

4) For details regarding the disable operation, refer to the MEMOSOFT USER’S MANUAL.
5) Precautions on Disable Operation

a) The disabled status is not cleared by turning the power supply to the Power Supply
Module in the CPU rack on or off.

b) Unallocated input relays that were turned on when disabled will not tum off even when
returned to normal status. To turn off these input relays, turn them off when they are
disabled and then clear the disabled status.

¢} When using the disable operation for coils (i.e., coils, link coils, MC cails, or MC con-
trol coils) that are used as destinations for data transfer instructions or matrix instruc-

—2-60 —



2.7 Disable Operation

tions, do not execute those instructions. If those data transfer instructions are
“executed, as shown in the following example, the disabled coils wil be turned ON and
OFF according to the instruction resuits.

Moreovaer, the disabled status will not be cleared.

— P 400001 |
100001
000001
BLKM
$00001

(1) Suppose that the status of holding register 400001 and coils 000001 through
000016 is as follows:

400001'1111 1111 11911 111

Coils 000001 through 000016: All disable OFF

(2} Hinputrelay 100001 is turned from OFF to ON, coils 000001 through 000016 will
all go to disabled ON status.
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I/0 Allocation

This chapter explains the 1/O allocation required for the GL120 and
GL130to input signals from input devices and output signals to output
devices.

3.1 VO AllocationBasics ..................... 32

311 WhatisVO Allocation? ........coo. .. 3-2
3.1.2 IO Section Configuration ....................... 3-4
313  Number of /O Allocation Points . ................. 3-6
314  I/O Module Arrangement Example ................ 37
315 IlORcferenceNmbers......................._.. 3-8

3.2 Local Channel /O Allocation .............. 39

321 T/OReference Allocation ........................ 3.9
322 ModuleType ... .. .. ..o, 3.11
323  I/O Data Format (Zoom Operation) ................ 3-12
3.24  Local Channel Allocation Example ................ 3-16

3.3 High-speed Segment I/O Allocation ......... 3-18
33.1  Local Channel High-speed Segment I/O Allocation . .. 3-18

33.2  Remote Channel High-speed Segment [/O Allocation . 3-18

3.4 Remote Channel I/O Allocation ............ 3-19

34.1 T/OReferences - .oovveviiiii e iiiiiaeennnn, 3-19
342 ModuleType ......ooiviiiiviiin i, 3-19
343 TODataFormat .............cc0oerurnnnnnn.., 3-19
344  Remote Channel Allocation Example .............. 3-20
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/0 Allocation
3.1.1 What is VO Allocation?

3.1 /O Allocation Basics

§ This section explains the basics of /0 allocation.

311 Whatis VO AOCaHONT - ...\ e 3-2

3.1.2 /O Section Configuration .. ....... ..o i i 34
3.1.3 Number of /O Allocation Points ..........ccovvvevinnns.. [ 3-6
3.1.4 /O Module ArrangementExample .......... ... . il 3-7

315 VO Reference NUMDBIS . ..ot it e it et iar et inneeenns 3-8

3.1.1 What is I/O Allocation?

In order for the GL120 and GL130 to be able to input signals from input devices and to output
signals to output devices, the I/O ailocation must define the relationships between /O signais
and I/O references. The VO allocation is executed using the MEMOSOFT, and the results are
stored in the CPU Module memory as an 1/O allocation table.

1.

2.

3.

Input Signals

Some input s-ignais. such as limit switches, pushbutton switches, and proximity sensors,
are expressed as ON/OFF data. Cthers, such as temperature sensors and digital
switches, are expressed as numeric data.

With the GL120 and GL 130, ON/OFF data is handled through digital inputs, and numeric
data is handled through register inputs. Digital input data is input using input relays, while
register input data is input using input registers.

Output Signals

Some output signals, such as signals to electromagnetic contactors or solenoid valves, -
are expressed as ON/OFF data. Others, such as signais to heaters or numeric displays,
are expressed as numeric data.

With the GL120 and GL130, the ON/CFF data is handled through digital outputs, and

" numeric data is handled through register outputs. Digital output data is output using out-

put coils, while register output data is output using output registers.

Locations

With the GL120 and GL130, the places where /O Modules are mounted are called their
locations. Locations are comprised of channels, stations, racks, and slots. Locations are
explained in more detail in 3.1.2 //O Section Configuration.

GL120 and GL130 I/O use a free location method, so any IO Module can be mounted at
any location. :
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4. 1/O Allocation Data

I/0 allocation data consists of the following items. For details, refer to 3.2 Local Channel
/O Allocation.

A. Module Types

The Module type specifies the type of I/O Moduie being used. A part of the I/O Module
model number is used for this speacification.

B. /O Reference Numbers

IO reference numbers specify the reference numbers used for exchanging 1/O data with
O Modules.

C. /O Data Format (Set With Zoom Operation)

1) Y0 Data Type

The I/O data type specifies the format for exchanging /O data and I/O references. For
example, either BCD or BIN (binary)} data can be specified for inputting numeric data.

2) Bit Order

The bit order specities the most significant (MSB) and least significant bits (LSB) for VO
purposes.

3) Service Scan

The service scan specifies the high-speed or normal scans for local station Modules.
4) Timeout Outputs

Specifies output data when the CPU stops.
5) Timeout Output Data

Sets the contents of output data used when the CPU stops.

5. /O Allocation Operations

|/C allocation operations are carried out while ladder program solving and I/0 servicing of
CPU Module are stopped. They are done independently for each location, so the IO al-
location for a given location can be changed without affecting other locations. All that is
necessary when mounting additional /0 Modules is to add the allocation for the new
Modules to the existing I/O allocation.

For more detail regarding I/O allocation, refer to the MEMOSOFT user’s manual.
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3.1.2 I/0) Section Configuration

3.1.2 /O Section Configuration

As shown in Figure 3.1 the I/O section of the GL.120 or GL130 consists of a local channel,
remote channel 1, and remote channel 2, for a total of three channels. An /O section configu-
ration can consist of the iocal channel only. Figure 3.2 shows the GL120/GL 130 location con-
figuration.

1.

Local Channel

All 170 Modules mounted to the CPU Module's Mounting Base (JRMSI-120XBPOLCI100,
with [J[2 representing a number indicating the number of siots) or to Mounting Bases
connected by Rack Cables (JZMSZ-120W0100-[10, with (I representing a number
indicating the cable length) via I/O Expander Modules (JAMSC-120CBE37000) on the
right side of the CPU Module’s Mounting Base make up what is calied the local channel
for VO allocation purposes.

Remote Channels

All /O connected by remote cable from Remote I/O Driver Modules
(JAMSC-120CRD13100) make up what is called the remote channel.

A maximum of two Remote /O Driver Modules can be mounted as part of a GL120 or
GL130, and they are separated as remote channels 1 and 2. The remote channe! number
is set by a switch on the Remote I/Q Driver Module.

. Remote Stations

All /O Modules mounted to the Mounting Base of a Remote /O Receiver Module
(JAMSC-120CRR13100) or to Mounting Bases connected by Rack Cables via I/O Ex-
pander Modules on the right side of the Remote I/O Receiver Module’s Mounting Base
make up what is called a remote station for I/O allocation purposes.

‘A station address from 1 to 15 is assigned to each remote station for identification. The
same station address cannot be used more than once in the same remote channel. The
station address is set by a rotary switch on the Remote I/O Receiver Module.

Set the rotary switch to the station address.

Racks

All of the /O Modules mounted to a single Mounting Base are called a rack for I/O alloca-
tion purposes. Racks are numbered from 1 to 4 (for identification).

For the local channel, the rack with the CPU Module becomes rack 1. For the remote
channels, the rack with the Remote I/O Receiver Module becomes rack 1. The same rack
number cannot be used more than once in either the same local channel or the same
remote channel.

The rack number is set by a rotary switch on the |/O Expander Module

(JAMSC-120CBE37000). Set the rotary switch to a number that is one less than the rack
number. For example, set “0” for rack 1, “1” for rack 2, and so on.
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Racks can be numbered in any order desired, but from the standpoint of maintenance
considerations it is recommended that they be arranged in order (i.e., rack 1, rack 2, rack
3, efc.).

5. Slots

The mounting locations for I/O Modules on racks are called siots for /O allocation pur-
poses. To identify the locations, slot numbers are assigned in order from left to right on
each rack.

Unlike station and rack numbers, there are no switches to set slot numbers.

Remote channel 2

Remote channel 1 )
3> To other stations

oo | Jlocatcannel satont (1omae)
V000D ODD BN~ | OPAOODOODD D
' R IR E : ! R £ :
Hpsto | cro |1 ) X {racrt 11PST0 {1 8
' 0 {0 P : ' 0 P '
i 0 Jo L s |
D0PPEERRARBIY | 0000AEEOAD|®
: E : : E '
EPSIO § Hackzl: EPS]O § Radczi
200060200000 | 000000606 @ |
' 3 H : E '
1{PS10 X . ilesi x|
i P : ' P .
 1PPAePOEEEB|® | 00000000 ®D|® |
i E | . E :
1|PS10 X ) i1P$10 X i
E P F{at’:kd-E E P RackAE

CPU:  CPU Module (DDSCR-120CPU34100, DDSCR-120CPU54100)
PS10: Power Supply Module (JRMSP-120CPS11300)

EXP: Expander Moduie (JAMSC-120CBE37000)

RIOD: Remote /O Driver Module (JAMSC-120CRD13100)

RIOR: Remote VO Receiver Module (JAMSC-120CRR13100)

Figure 3.1 /O Section Configuration

— 3.5 —




IO Allocation

L __
3.1.3 Number of 1/0 Allocation Points
ChanneI:No. Station'No. Rack No. Slot No.
______________ Rack 1 T Slot 1
crl;gr‘fmle , Rack 2 ; Siot 2
{0) Rack 3 ! .
___________________________ Rack 4 i SlotN
o Station 1 Racki | Slot 1
emote ; T it
Station 2 | Rack 2 ¢ Siot 2
channel - ' .
1) : ! Rack 3 : :
_____ Station 15 ! | Rack4 Lo Slot N
Remote Station 1 A Rack 1 _ Slot 1
channel Station 2 1 Rack 2 ' Slot 2
2 : i Rack 3 : :
_____ Station 15 1| Rack4 Slot N

Note

“N” represents the number of slots on the particular Mounting Base that is used. (Refer to

Table 3.2

Figure 3.2 Location Configuration

3.1.3 Number of IO Allocation Points

Table 3.1 shows the numbers of /O points that can be allocated for the GL120 and GL130.
Table 3.2 shows the number of slots available on each of the five Mounting Bases.

Table 3.1 Numbers of /O Points Available

Item GL120 GL130
Number of I/0 points Digital /O 1,024 points max. 4,096 points max,
Register /O 512 registers max. (1 register = 186 bits)

Local channels

Number of channels

1

Number of racks

4/channel max.

Number of slois

16/rack max. (See note.)

Number of /0O 54 max.
Modules that can be
mounted

Remote channels Number of channels 2

Number of stations

15/channel max.

Number of racks

4/station max.

Number of slots

t6frack max. (See note.)

I/0 points per station

(Digital input points + 8) + {Register input points
X 2) < 512 bytes

(Digital output points + 8) + (Register output
points x 2) < 512 bytes

Note The maximum number of slots is determined by the particular Mounting Base that is used.
The values in this table assume that a JRMSI-120XBP01600 Mounting Base {16-siot type) is

used.
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— -

Table 3.2 Mounting Base Slots

Mounting Base Number of Slots
JRMS)-120XBP00B0C 16
JRMSI-120XBP00800 8
JRMSI-120XBP01000 10
JRMSI-120XBP01200 12
JRMSI-120XBP01600 16

3.1.4 /0 Module Arrangement Example

As long as the number of 1/O points is within the permissible range, I/O Modules can be
mounted in any desired arrangement on the remote channels, and it is aiso acceptable to
teave open slots between them. From the standpoint of maintenance and wiring, however, it
is recommended that they be arranged in related groups {e.g., input and output, power sup-
ply, applications, etc.).

Figure. 3.3 shows an‘example of an I/O Module arrangement.

Rack 1: JRMSI-120XBP01200
Slot1! Slot2 | Slot3 ! Siot4 | Slot5| Slot6 | Slot7 ] Slot8 | Slat9 | Slot10] Slot11] Slot12

JRMSP- DDSCR- JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC - { JAMSC—{ JAMSC- { JAMSC-
120CP§11300 | 120CPU34100 1120001 120DD1 ) 120DDF | 120001 11200D) {120DD1]120DD} [ 120CBE
34300 |34300 |34300 (34300 [35400 {35400 {35400 |37000

Power supply CPU Digital | Digital } Digital | Digital | Digital | Digital | Digital | Expan-
' ! Input input | input {input input input { input der

Rack 2: JEMSI-120XBP01200
Slot1) Slot2| Slot3| Slot4 | Slot5 | Siot) Slot7 | Slot8 | SlotS | Slot10] Slot 11| Slot 12

JRMSP- JAMSC- [ JAMSC- | JAMSC~ [ JAMSC- | JAMSC—{ JAMSC— | JAMSC- { JAMSC- | JAMSC- | JAMSC-
120CPS11300 (120000 120DD0 (120000 | 1200D0 | 120AV 1 {120ACH | 120AVO[120AV0 L 120ECH [120CBE
34310 134310 134370 (34310 |02000 02000 (01000 {01000 [21110 {37000

Power supply | Digital | Digital | Digital | Digital | Analog | Analog| Analog | Analog | Reversiblel Expan-
' output | output | output | output | input input | output | output | Wnter [ dar

Figure 3.3 /O Module Arrangement Example
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3.1.5 I/0 Reference Numbers

3.1.5 /O Reference Numbers

Table 3.3 shows an exampie of /0 reference numbers used for /O allocation.

Table 3.3 VO Reference Number Example

KO Type Examples of References Used for IO Allocation
GL120 ) GL130
Digital input Input refays 100001 to 101024 100001 to 104096
Register input Input registers 300001 to 360512
Digitat output Qutput coils .| 000001 to 001024 TOOOOO1 to 004096
Register output Oultput registers 400001 to 400512

The above table shows the ranges of I/O numbers that can be allocated, but in actual practice
the following control conditions apply.

1) GL120
« Digital input + Digital output <C 1,024 points
« Register input + Register output < 512 registers
2) GL130
. Digital- input + Diéit_al oinput < 4,096 points

« Register input + Register output << 512 registers

 When input relays up to 104096 are used, the system configuration reference range of
input refays must be c;hanged from 101024 to 104096.
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m
3.2 Local Channel I/O Allocation

2 In order forthe GL120 and GL130 to input signals from input devices and output signals
< tooutput devices, the local channel I/O allocation specifies the types of I/O Modules, /O
. references, and I/O data format for each location (i.e., racks and slots).

3.21 VO Reference Allocation .............. ... ... 3-9
322 Module Type ... 3-11
3.23 /O Data Format (Zoom Operation) ................cooieeeennnnnn... 3-12
3.24 Local Channel Allocation Example .................... 0o il . 316

3.21 VO Referenée Allocation

1) To allocate /O references, the beginning number of the /O references to be used by an
/0 Module is designated. For example, as shown in Figure 3.4, if input relay 100001 is
designated as the beginning number for a 24-VDC, 16-point Input Module
(JAMSC-120DDI34300), the input references will be aliocated in order beginning with
the Module’s leading input. That is, 100001 will be allocated to input signal 1, 100002 to
input signal 2, and so on. This method is used for the “MSB” (most significant bit) setting.

As an option, the process can be reversed, so that the beginning number will be allocated
to the largest input number. With this method, 10001 will be allocated to input 16, 10002
to input 15, and so on. This method is used for the “LSB” (least significant bit) setting.

For details, refer to section 3.2.3 /O Data Format. The MEMOSOFT initial setting is for

the MSB setting.

Terminal

Number ® MSB Setting ® LSB Setting
input signal — g)) Input 1 100001 100016
Input signal 0 | input 2 —— 100002 100015
Input signal @ Input 3 — 100003 100014
Input signal —®— Input 4 — 100004 100013
Input signal —=— Input5 —— 100005 100012
input signa! —@)——- Input & ———100006 100011
Input signal Input 7 ———100007 100010
fnput signal ——=— Input8 —— 100008 1000069
24 VDC -—% Common 1
Input signal T Input 9 —— 100008 100008
input signal o Input 10 —— 100010 100007
Input signal @ | Input 11 —— 100011 1000086
Input signal —® | Input 12 — 100012 1000065
Input signal ~® | Input 13 — 100013 100004
Input signal o Input 14 —— 100014 100003
Input signal Input 15 ———100015 100002
Input signal ~® ] Input 16 ——— 100016 100001
24 VDC ———=—1 Common 2

JAMSC-120DD 134300

Figure 3.4 1/0 Reference Allocation Example
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3.2.1 I/0 Reference Allocation cont.

2) When the /O allocation is digital, the leading I/O reference number must be as follows:

» Leading number for digital input = 100001 + 16n
Where GL120: n = 0 to 63; GLL130: n =0 to 255

o Leading number for digital output = 000001 + 16n
Where GL120: n =010 511; GL130: n=0to 511)

Thus 100001 and 000001 cén be used as leading numbers, but 100002 and 000002 can-
not.

3) Registers can also be allocated to I/O references for digital-type /0 Modules. If, for ex-
ample, 300001 rather than 100001 was allocated as the beginning number for the VO
Module in Figure 3.4, the ON/OFF data for inputs 1 through 16 would be entered in
300001 as shown in Figure 3.5. This is the LSB setting method. The turning ON and OFF
of input signals is expressed by the respective “1” or “0” status of individualbits in 300001,
For example, the status of bit number 6 indicates the ON/OFF status of input 10. If the bit
order were reversed, then the MSB setting would be used.

The initial MEMOSOFT setting for the input and output register bit order is “LSB.”

Inputt =~ ——
Input 2
Input 3
Input 4
input5
Input6
Input7
Input 8
Input g
Input 10
Input 11
Input 12
Input13
input14
Input15
Input16

seooor (| | | [ [ [ [ | I I
15 14 13 12 11 10 § 8 1

MSB : L38

Figure 3.5 Input Register Allocation {LSB Setting) for Digital Input Module

—3-10—



3.2 Local Channel I/0 Allocation

3.2.2 Module Type

1) Forthe “Module type” the rightmost 11 digits of the model number are used to indicate the
type of /0 Module mounted in a slot. Table 3.4 shows the /0 Modules and the Module

types.

2) The “reference number” column inthe table shows the types of /O references that canbe
used with each Module. “1x” indicates input relay references (1x000x), “3x” indicates in-
put register references (3x00x), “0x” indicates output coil references (Oooax), and “4x”
indicates output register references (4000cx).

- 3) "1x or 3x” in the table indicates that either input relay references or input register refer-
ences can be used as references for /O allocation. When there are multiple lines of refer-
ences, as with single-axis Motion Module, it indicates that all specified references must
be allocated.

4) For single-axis Motion Modules and Counter Modules, 1x, 3x, 0x, and 4x must all be allo-
cated. Modules which allocate several kinds of references o a single I/0 Module in this
way are called “Compound Modules.” The “number of points” column in the table shows
the number of /O points that those /O Modules have. For register /O, one register is
equivalent to 16 bits.
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3.2.3 IO Data Format (Zoomn Operation)

Table 3.4 /O Modules and Module Types

Model Number Specifications Module Type | Reference | Number of Points | Remarks
: Numbers
JAMSC-120DAI54300 | 100 VAC, 16-pt input 120DAI54300 | 1x or 3x 16 pts or 1 register
JAMSC-120DAI74300 | 200 VAC, 16-ptinput | 120DAI74300 1x or 3x 16 pts or 1 register
JAMSC-120DDI34300 [ 12to 24 VDC,16-pt input 120DDI34300 | 1x or 3x 16 pts or 1 register
JAMSC-120DDI35400 |12 to 24 VDC, 32-pt input 120DDI35400 | 1xo0r3x 32 pts or 2 registers

JAMSC-120DA084300

100 to 200 VAC, 16-pt output. | 120DA084300 j0xor4x |16 pts or 1 register

JAMSC-120DD034310

12 to 24 VDC, 16-pt sinking 120DD0O34310 | 0x or 4x 16 pts or 1 register
output

JAMSC-120DDO35410

12 to 24 VDC, 32-pt sinking 120DD0O35410 | 0x or 4x 32 pts or 2 registers
output )

JAMSC-120DRA84300

Relay contacts, 16-pt output 120DRA84300 |O0x or 4x 16 pts or 1 register

JAMSC-120ACI02000 | Analog current input, 120ACI02000 |3x 5 registers
4 channels )
JAMSC-120AVI02000 | Analog voltage input, | 120AVio2000 | 3x 5 registers
4 channels -
JAMSC-120ACC01000 | Analog current output, 120AC0O01000 | 4x 2 registers
2 channels
JAMSC-120AV001000 | Analog voltage output, ) 120AVO01000 | 4x 2 registers
2 channels :
JAMSC-120EHC21110 | Counter Module, 1 channel 120EHC21110 | 1x 16 pts
3x 4 registers
0x 16 pts
. 4x 4 registers
JAMSC-120MMB10100 | 1-axis Motion Module 120MMB10110 | 1x 32 pts
3x 14 registers
Ox 32pts
4% 14 registers
JAMSC-120CRD21110 | Uniwire interface 120CRD21110 | 1x or 3x 272 pts or See note.

0x or 4% 17 registers

Ox: Ouiput coil references (00oo)

1 Input relay references {1:000)

3x: Input register references {30000)
4x: Output register references (4000x)

Note includes 16 input points or 1 register for Module monitoring.

5) Inthe actual /O allocation operation, the number of 1o points is shown in the form of the

alfocated I/O reference range display when the Module type and I/O reference are allo-
cated. If, for example, the Module type is “120DAl54300” and the I/O reference is
“100001,” “100001 — 100016” will be displayed on the actual I/O screen to show the16
input points that are allocated.

- 3.2.3 /O Data Format (Zoom Operation)

1) The IfQ data format specifies the format in which I/O data will be handled for allocated /O

references. In the actual /O allocation operation, this is done by means of the zoom op-
eration. Some Modules do not need the zoom operation.
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3.2 Local Channel I/O Ailocation

2) Setting the Bit Order

a) There are two ways in which the bit order can be set: MSB (most significant bit) and
LSB (least significant bit). With the MSB setting, the leading I/O reference number is
allocated to the smallest input number. With the LSB setting, the order is reversed so
that the leading number is allocated to the largest input number.

The MEMOSOFT's factory setting is “MSB” for digital IO and “LSB" for register {/O.

Input 1 “—1XXXXX (Leading number) | Output 1 —0XXXXX (Leading numben)
Input 2 —Txxaxnx+] Output 2 —0xxxxx+1
input 3 =1 xXXXX+2 Output 3 —=0XxxxX1+2
Input N2 [+Txxxxx+n-3 Output N=2  [+—Dxxxxxtn-3
Input N—1  {=—1xXxxxx+n-2 Output N-1 | =—{0xxxxx$n-2
Input N —ixxxxx+n-1 Output N «—0xxxxx+n-1
Digital Inputs Digital Cutputs

Figure 3.6 Digital /O Data Format (Bit Order Setting = MSB)

Input 1 = Ixxxxx+n-1 Output 1 —{XxXXx+n-1

input 2 = 1Xxxxx+n-2 Output 2 ~—0xxxxx+n-2

Input 3 «—1xxxxx$n-3 Output 3 —0xxxxx+n-3

Input N—2 — XXAXX+2 Output N=2 [ +—0xxxxx+2

Input N-1 =1 XXXXX+] Output N=1  [+—0xxxxx+1

Input N —1xxxxx (Leading number] Output N +—0xxxxx (Leading number)
Digital Inputs Digital Qutputs

Figure 3.7 Digital IO Data Format (Bit Order Setting = LSB)
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3.2.3 I/O Data Format (Zoom Operation) cont.

b) Inthe example shown in Figure 3.8, input 16 enters in bit 0 (LSB) of 300001 when the
input register setting is “LSB."

® { SB Setting *® MSE Setting
Input 1 ——30000% bitt5(MSB) 300001 bit 0 (LSB)
Input 2 —— 300001 bitl4 300001 bit 1
Input 3 ——300001 bit1d 300001 bit 2
Input 4 —— 300001 bit12 300001 bit 3
Input 5 — 300061 bitli 300001 bit 4
Input 6 ——300001 bit10 300001 bit §
Input 7 - F——2300001 bit 9 300001 bit 6
Input 8 ——300001 bit 8 3006001 bit 7
Input 9 —300001 bit 7 300001 bit 8
Input 10 ~—— 300001 bit § 300001 bit 9
Input 1 300001 bit § 300001 bit10
input 12 —— 300001 bit 4 300001 bit1i
tnput 13 ——300001 bit ¥ 300001 biti2
input14 | ——300001 bit 2 300001 bit13
input 15 ——300001 bit 1 300001 bit1rd
Input16 . —— 30000t bit 0{LS3) 300001 bit15(MSB)

Figure 3.8 Input Register Allocation Beginning with 300001 (16 Bits)

c) Inthe example shown in Figure 3.9, bit 0 (LSB) of 400001 is output to output 16 when
the output register setting is “LSB.”

® LSB Setting ® MSB Setting

{MSB) 400001 bit15  (LSB) 40080t dit § —— Output1
400001 bitid 400001 bit 1 —— Output2
400001 bit13 408001 bit 2 —— Output3
400001 bitl2 400007 bit 3 — Output4
400001 bt 400001 bit 4 — Output$
400001 bitio 400601 bit §—— Outputé
400001 bit 8 400001 bit § —— Ouiput?
400001 bit 8 400001 bit 7 ———f Output 8
400001 bit 7 409001 bit 8 —] Outputs
400001 bt 6 400001 bit 9 —— Output10
400001 bit B 400001 bit10 —— Output 11
400001 bit 4 400001 bit11 — Output12
400001 bit 3 400001 bit12 ——— Output 13
400001 bit 2 400001 bit13 —— Output 14
400001 bit 1 400001 bit1d4 —— Output 15

(LSB) 400001 bit 0  (MSB) 400001 bit15 —— Output 16

Figure 3.9 Output Register Allocation Beginning with 400001 (16 Bits)

Note When using the default setting, LSB, for register I/Os, the order of output signals to the /O
Modules is the reverse of that for the GL 60 series. To put them in the same order as the GL 60
series, select MSE,
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3.2 Local Channel I/0 Allocation

—— . S -

3) Setting Binary or BCD as the VO Data Type

This setting specifies whether data /O will be handled as binary or BCD data for register
I/O references.

The factory setting is for binary data.

Fig. 3-10 shows an example for BCD data.

Qutput Modul
BCD Display utput Module
OQutput1 ~ Module type: 1200D034310 (24 VDC,
o 5 16-point output)
utput ath /0 reference: 400001
Output 3 digit VO dataformat:  BCD
Output4 - Bit order sefting: LSB
Cutputs -

Qutput 6 ard MSB LS8
T

Output?  |gigit {40000y 1234

Qutputs -

Outputd - <__._.__

Output 10 ond
Outpul i1 dlglt
Output 12 -

Output 13 ~

Output14 |,

Output 15 digit
Output 16 -~

Figure 3.10 BCD Output

4) Setting the Service Scan

There are two kinds of service scans: normal and high-speed. The service scan designa-
tion has meaning only when the high-speed segment is used. When the high-speed scan
is designated, the specified /0 Module is serviced before solving the high-speed seg-
ment of the ladder logic program. High-speed servicing of /O Modules combining with
the high-speed scan is cailed high-speed segment /0. For details regarding the high-
speed segment, refer to chapter 2 Operating Principles.

The factory setting is for the normal scan.

5) Specifying the Timeout Quiput
The output data can be selected for when the CPU Module is stopped after having been

in RUN status. Either the status from direcily before the CPU Module was stopped, ora
preset status can be output.

The factory setting is for ali OFF.
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3.2.4 Local Channel Allocation Example

6) Specifying the Timeout Qutput Data

If preset data is specified for the timeout output, the data output when the CPU Module
stops is set as the timeout output data. The data set here is the PLC reference data
image, so it is converted and output according to the bit order that is set.

The factory setting for the set value is “0.”

3.2.4 Local Channel Allocation Example
The I/O example from Figure 3.3is shown in Table 3.5. The default values are used forthe /O

data format, so for 1x and Ox the data type is “binary” and the bit order is “MSB”; for 3x and 4x
the data type is “binary” and the bit order is “LSB.” The service scan is “normal.”

Table 3.5 Local !Id Allocation Example

Location Module Type YO Reference No.
Rack | Slot Digital Input Register Input Digital Output Register Output
No. No. Reference | No. of | Reference | No. of | Reference | No. of | Reference | No. of
Pts Pts Pts Pts
1 1 Power Supply
2 Module
3 CPU Module
4
5 120DDI34300 | 100001 16
6 120DDI34300 | 100017 16
7 120DDI34300 | 100033 16
8 120DDI34300 | 100049 16
9 120DDI35400 | 100065 32
10 120DDI35400 | 100097 32
1 120DDI35400 | 100129 32
12 Expander
2 1 Power Supply

2 Module ’ ]

13 120DD0O34310 000001 16
4 120DD034310 000017 16
5 120DD0O34310 000033 16
6 120DDO35410 000049 32
7 120AVI02000 30000t 5
8 120ACI02000 300006 5
9 120AVOQ1000 400001 2
10 120AC001000 , . 400003 2
1 120EHC21110 | 100161 ‘116 300011 4 000081 16 400005 4
12 Expander

Note No allocation is required for Power Supply Modules, CPU Modules, Expander Modules, or empty slots.

Note (1) Do not allocate I/O for Modules that will be inputting and outputting data by means of
the DIRECT IN (D{N) and DIRECT OUT (DOUT) instructions. These instructions input
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M

and output data while solving the ladder program with no relation to O servicing. If VO
is allocated for those Modules, the /O data may be changed even during normal IO
servicing, thereby disrupting inputs and outputs.

{2) When either DIN or DOUT is solved, an error will be generated if /O has been allocated
for any of the Modules involved.

(3) DIN and DOUT can be used only with the local channel.
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3.3.1 Local Channel High-speed Segment /0 Allocation

3.3 High-speed Segment I/O Allocation

High-speed segment I/O refers to the /O Meodules serviced with the high-speed scan.
For details regarding the high-speed scan, refer to chapter 2 Operating Principles. This
section explains high-speed segment [/O allocation.

3.3.1 Local Channel High-speed Segment /O Allocation ................... 3-18
3.3.2 Remote Channel High-speed Segment I/O Allocation ................. 3-18

3.3.1 Local Channel High-speed Segment /O Allocation

As explained in subsection 3.2.3 /O Data Format, high-speed segment I/O allocation for the
local channel is carried out by Module. /O Modules designated “high-speed” for service
scans are allocated as high-speed segment [/O.

If, for example, IO Modules in slot 5 of rack 1 and slot 3 of rack 2 from Table 3.5 are allocated '
for high-speed servicing, input relays 100001 through 100016 and output coils 000001
through 000016 will be serviced before the high-speed segment is solved.

High-speed Scan

Outputs 000001 to Inputs 100001 to High-speed segment execution
000016 100016

Figure 3.11 Local Channe! High-speed Segment VO Service

3.3.2 Remote Channel High-speed Segment VO Allocation

High-speed segment I/O allocation for the remote channels is carried out by remote station.
One station per remote channe! can be allocated as high-speed segment 1/O. Therefore,
when two remote channels are used, high-speed segment /0 can be allocated for a maxi-
mum of two stations.

When the station 2 is allocated for high-speed servicing, input relays 100177 through 100368
will be serviced before the high-speed segment is solved. (Refer to Table 3.6.)

High-speed Scan

100177 to 100368

Input High-speed sagment execution

Figure 3.12 Remote Channel High-speed Segment VO Service
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3.4 Remote Channel I/O Allocation

3.4 Remote Channel I/O Allocation

1/ allocation for remote channels is basically the same as for the tocal channei, except
that, in the case of remote channels, remote channel numbers and station numbers are
added to define the location. (Refer to Figure 3.2) Itis therefore necessary to specify the
channel and station numbers when allocating /O for remote channels. Within each
station, the considerations are the same as for the local channel. Moreover, just like the
local channel /O allocation, the remote channel I/O allocation consists of /O reference
numbers, Module types, and /O data formats.

341 l/OReferences ..........ooiiiiiiiii i 3-18
342 Module TYPe ..ot 3-19
343 HODataFormat.. ... ...t 3-19
3.4.4 Remote Channel Allocation Example ....................c.cooov.. ... 3-20

3.4.1 V1O References

IO references are set in the same way as for the local channel. For details, refer to section
3.2.1 IO Reference Allocation.

3.4.2 Module Type

The Module type is set in the same way as for the local channel, except that for the remote
channels the number of I/O points allocated per station is restricted as follows:

Number of input bytes =
(Total digital input points) - 8 + (Total register input points) x 2 < 512 bytes

Number of output bytes =
(Total digital output points) < 8 + (Total register output points) x 2 <512 bytes

For details, refer to 3.2.2 Module Type.

3.4.3 /O Data Format

Except for the points without a service scan designation, the format setting is the same as for
the local channel. For details, refer to 3.2.3 /O Data Format. The high-speed scan for the
remote channels is designated in station units.

For details, refer to 3.3 High-speed Segment I/O Allocation.
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3.4.4 Remote Channel Allocation Example

3.4.4 Remote Channel Allocation Example

Figure 3.13 shows an example of remote channel VO Module arrangement, and Table 3.6
shows an I/O allocation example.

A T T 2 i

i JAMSC- :

i 120CRD .:

oopsoe | ‘

Remote channel 1

oo T T T T T T Rack 1: JRMS120XBPO1200 5
i Slot1! Slot2 | Siot3 | Slotd | Slot5 | Slot6 | Slot7 | Slota | Siots | Siot10 | Slot 11| Slot 12 ;
E JRMSP- JAMSC-~ | JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC~ | JAMSC~ | JAMSC- | JAMSC- | JAMSG~ i
! 120CPS11300 |120CRR{1200D{3120DD1|120DD1 (120DD111200D){1200D) [120DD1 {120DD] [120CBE :'
E 13100 (34300 134360 34300 |34300 |34300 135400 ]35400 {35400 |37000 §
E Powaer supply . Digital Digital Digital Digital Digital Digital | Digital Digital Expander ':
! ! input input input input input input input input :
E Rack 2: JRMSI-120XBP01200
E Slot1:, Slot2 | Slot3 | Slot4 | Slot5 | Slot6 | Slot7 | Slot8 | Slot9 | Slot10 [ Slot11] Slet12 i
E JRMSP- JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC- | JAMSC- E
' 120CP311300(120000{1200DC|120DD0|120DD0 | 120AV | T20AC] [120AV0:120ACOI120EHC | 120CBE | ¢
; 34310 |34310 [34310 | 35410 {02000 | 02000 (01000 [01000 {21110 |37000 |
E Power supply Digitat | Digital | Digital Digital Analog Analog | Analog [ Analog | Reversible Expander i
! , output output output output input input output output counter :
] Remotestaont :

s‘ """"""""""" T T T T T T T Rack 1 JRMSI120KBPO200 T T T 'E
E Slot1! Slot2| Slot3 | Slotd | Siot5 | Slots | Slot7 | Stot8 | Slot9 | Slot10| Slot11] Slot12 :
i JRMSP- JAMSC- | JAMSC- | JAMSC— | JAMSC~ | JAMSC- | JAMSC- | JAMSC- | JAMSC-t JAMSC- | JAMSC- IE
| 120CP311300 (120CRR 120001 [1200D1|120DD1 | 120001120001 (120DD1 [120DD1 120001 120CBE;
i 13100 |34300 134300 (34300 |34300 |34300 |[35400 |35400 135400 (37000 E
E Power supply Digital Dighal | Dgital | Digital Digtal | Digital | Digitat Digal | Expander E
; H input input input input input input input input :
i Remota station 2 '

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

A Figdre 3.13 /O Module Arrangement Example
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3.4 Remote Channel I/0 Allocation

Table 3.6 Remote I/O Allocation Example

Station 1

Remote
Channel

/O Allocation

Slot
No.

Station | Rack
Address | No.

Module Type

/O Reference No.

Digital Input

Register Input

Digital Output

Register
Quitput

Ref. No. of

Paoints

Ref. No. of

Points

Ref. No. of

Points

Ref.

No. of
Points

Power Supply
Module

Remote I/O
Receiver

12000134300

100001 | 16

120DDI134300

100017 |16

1200D134300

100033 |16

120DDI34300

100049 | 16

120DDI34300

100085 |16

120DDI35400

100081 |32

120DDI35400

100113 |32

12000135400

100145 |32

Expander
Moduie

Power Supply
Module

120DD034310

000001 | 16

120DD034310

000017 |16

120DD0O34310

000033 |16

120DD0O35410

000049 | 32

120AV102000

300001 |5

120ACH02000

300006 |5

o|lol~N|lo|unlalwip]-

120AVO01000

400001

—_
L]

120AC001000

400003

A%

Py
—y

120EHC21110

100177

300011 (4

000081 | 16

400005

-
n

Expander
Module

Note No allocation is required for Power Supply Modules, CPU Modules, Remote I/O Receiver Modules, I/O Expander Mod-
ules, or empty slots.
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3.4.4 Remote Channel Allocation Example cont.
Station 2
Remote 1/0 Allocation Module Type /O Reference No.
Channel | gation | Rack | Slot Digital Input | Register Input | Digital Output | Register Qut-
Address | No. | No. ' put
Ref. No. of Ref. Ng. of Ref. No. of Ref. No. of
Points Points Points Points
1 2 1 1 Power Supply
> Module
3 {Remote l/O
Receiver
4 120DDI34300 | 100193 | 16
5 120DDI34300 | 100209 | 16
6 120DDI34300 | 100225 [ 16
7 120DDI34300 | 100241 |16
8 120DDI34300 | 100257 | 16
9 120DDI35400 | 100273 |32
10 | 120DDI35400 | 100305 | 32
11 | 120DDIi35400 | 100337 |32
12 | Expander
Module

Note No allocation is required for Power Supply Modules, CPU Modules, Remote I/O Receiver Modules, I/O Expander Mod-

ules, or

empty slots.
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- Overview of Instructions

This chapter provides an overview of the GL120/GL130 instructions.

41 InStruclionS.........cvvvevennennennneaes 42

4.2 InstructionOutlines.................00v.. 4-8

42,1 BasicInstructions ...............c0ooiiininno... 4-9
4.2.2 Math Instructions ............ccooiiinnnnnn... 4-14
423 Data Transfer Instructions ....................... 4-41
424  Indexed Block Transfer Instructions ............... 4-55
425  MatrixInstructions ...... ... ... ... 4-60
4.2.6  Bit Manipulation Instructions .................... 4-72
427  Data Conversion Instructions .. ................... 4-76
428  Other Data Manipulation Instroctions .............. 4-81
429  Systemn Status Monitoring Instruction .............. 4-91
4210 SequenCETS .............ciiiiiiiaie .. 4-92
4.2.11 Program Control Instructions . .................... 494
4.2.12 O Control Instructions ...............0vuvennnn. 4-101
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Overview of Instructions

4.1 Instructions
g This section consists of tables of basic information for GL120/GL130 instructions.
Table 4.1 Instructions
Class Subclass Name Symbeol Outline Details
Basic Relays 1) Normally Open (N.O.) Contact '—l |__ Refer to "I MEMOCON
Instructions (16 4.2.1 GL120, GL130
instructions). " 12) Normally Closed (N.C.) Contact I /l Software
User’s Manual,
3) Positive Transitional Contacts Volume 2
—'I P I"— Chapter 1
4) Negative Transitional Contacts _l N l_
5) Horizontal Short
6) Vertical Short
7) Coil
& Normal
8} Link Coil
- }—
9 M il
) MC Col e Latched
10) MC Control Coil
’ —(Ly—
Timer 1) 1-SECOND TIMER T1.0
2) 0.1-SECOND TIMER T0.1
3) 0.01-SECOND TIMER T.01
4) 0.001-SECOND TIMER TIMS
Counters 1) UP COUNTER UCTR
' 2) DOWN COUNTER DCTR
Math Instructions | Unsigned, 1} UNSIGNED SINGLE ADD Refer to MEMOCON
(25 instructions) | 4-digit, Decimal - PRECISION DECIMAL 4.2.2 GL120, GL130
Arithmetic ADDITION Software
Instructions 2) UNSIGNED SINGLE SUB Sgﬁrrﬁe“’;a"“a"
PRECISION DECIMAL Chapter 2
SUBTRACTION
3) UNSIGNED SINGLE MUL
PRECISION DECIMAL
MULTIPLICATION
4) UNSIGNED SINGLE DIv
PRECISION DECIMAL
DIVISION
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4.1 Instructions
h ]

Class Subclass Name Symbol Outline Details
Math Instructions | Unsigned, 1) UNSIGNED DOUBLE DADD Refer to MEMOCON
(25 instructions) | 8-digit, Decimal PRECISION DECIMAL 422 GL120, GL130

Arithmgtic ADDITION Software
Instructions 2) UNSIGNED DOUBLE DSUB vopr's Manual,
PRECISION DECIMAL Chapter 2
SUBTRACTION
3) UNSIGNED DOUBLE DMUL
PRECISION DECIMAL
MULTIPLICATION
4) UNSIGNED DOUBLE DDIV
PRECISION DECIMAL
DIVISION
Signed, 4-digit, 1) SIGNED SINGLE PRECISION | SADD
De:cimal. DECIMAL ADDITION
pinmetc 2) SIGNED SINGLE PRECISION | SSUB
DECIMAL SUBTRACTION
3) SIGNED SINGLE PRECISION | SMUL
DECIMAL MULTPLICATION
4) SIGNED SINGLE PRECISION | SDIV
DECIMAL DIVISION
Signed, 8-digit, 1) SIGNED DOUBLE PRECISION | SDAD
Decimal DECIMAL ADDITION
phmete 2) SIGNED DOUBLE PRECISION | 5DSB
DECIMAL SUBTRACTION
Sixteen-bit 1) 16-BIT ADDITION AD16
Arithmetic 2) 16-BIT SUBTRACTION SU16
Instructions
3) 16-BIT MULTIPLICATION MU16
4} 16-BIT DIVISION DV16
Thirty-two-bit 1) 32-BIT ADDITION AD32
ﬁgﬁ?&ig‘; . 2) 32-BIT SUBTRACTION SU32
3) 32-BIT COMPARE TEST
Decimal Square | 1) SINGLE PRECISION SQRT
Root Instructions DECIMAL SQUARE ROOT
2) DOUBLE PRECISION DSQR
DECIMAL SQUARE ROOT
Decimal 1) DECIMAL SINE SIN
Trigonometric
Instructions 2) DECIMAL COSINE COS
Data Data Transfer 1) REGISTER-TO-TABLE MOVE |R—T Refer to MEMOCON
m:‘gfg:z‘r:‘;’; ” 2) TABLE-TO-REGISTER MOVE | T—R 423 g*é-flig}fu 30
instructions) 3} TABLE-TO-TABLE MOVE T=T User's Manual,
4) FIRSTIN FIN Volume 2
5) FIRST OUT FOUT Chapter 3
6) TABLE SEARCH SRCH
7) TABLE SET TSET
8) BLOCK MOVE BLKM
9) BLOCK-TO-TABLE MOVE BLKT
10} TABLE-TQO-BLOCK MOVE TBLK
11) INDIRECT BLOCK WRITE IBKW
12) INDIRECT BLOCK READ IBKR
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L _ N _
Class Subclass Name Symbol Outline Details
Data Indexed Block 1) DESTINATION INDEXED DIBT Refer to MEMOCON
Manipulation Transfer BLOCK TRANSFER 1 4.2.4 GL120, GL130
Instructions (48 Instructions Software
: . 2} DESTINATION INDEXED DIBR .
|nstrucf|ons) BLOCK TRANSFER 2 tl.lglir rsehganuaf,
3) SOURCE INDEXED BLOCK SIBT Chapter 4
TRANSFER 1
4) SOURCE INDEXED BLOCK SIBR
TRANSFER 2
Matrix 1} LOGICAL AND AND Refer to MEMOCON
2) LOGICAL OR OR 4.2.5 GL120, GL130
Software
3) LOGICAL EXCLUSIVE OR XOR User's Manuai,
4) LOGICAL COMPLEMENT COMP Volume 2
5) LOGICAL COMPARE CMPR Chapter 5
6) LOGICAL BIT MODIFY MBIT
7) LOGICAL SENSE SENS
8) LOGICAL BIT ROTATE BROT
9} LOGICAL MULTI-BIT ROTATE | MROT
10)LOGICAL BIT COUNT - BCNT
Bit Manipulation |1) NORMALLY OPEN BIT NOBT Refer to MEMOCON
Instructions 2) NOBMALLY CLOSED BIT NCBT 4.2.6 GL120, GL130
Software
3) NORMAL BIT NBIT User's Manual,
4} SET BIT SBIT Volume 2
5) RESET BIT RBIT Chapier
Data Conversion | 1) BCD-TO-BINARY BIN Refer to MEMOCOCN
Instructions CONVERSION 4.2.7 GL120, GL130
Software
?) BINARY-TO-BCD BCD User's Manual,
CONVERSION Volume 2
3) ASCH-TO-BINARY ATOB Chapter 7
CONVERSION
4) BINARY-TO-ASCII BTOA
CONVERSION
5} 16-BIT CONVERSION CAST
6) 32-BiT CONVERSION DCST
Other Data 1) SET WORD DATA SDAT Refer to MEMOCON
Manipulation’ 2) SET DOUBLE WORD DATA SDDT 4.2.8 GL120, GL130
Instructions - Software
3) LOGICALBYTE TWST User's Manual,
REARRANGEMENT X Volume 2
4) SWAP SWAP Chapter 8
5) SORT SORT
6) BYTE SPLIT BYSL
7) BYTE COMPOSITION BYCM
8) NIBBLE SPLIT NBSL
9) -NIBBLE COMPOSITION NBCM
10)BLOCK ADD BADD
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L e D
Class Subclass Name Symbol Outline Detaiis
Diagnostic SYSTEM STATUS MONITORING | STAT Refer to MEMOCON
Instructions 429 GL120, GL130
(1 instruction) Software
User's Manual,
Volume 2
Chapter 9
Sequence 1) Stepping Sequencers e N.C. Contacts| Refer to MEMOCON
Control —sf— 4210 GL120, GL130
Instructions Software
(2 instructions) e N.C. Contacts User's Manual,
—' $ [——— Volume 2
2) SEQUENCE GONTROL SCIF Chapter 10
INTERFACE
Program Contro! | Skip Node 1) SKIP CONSTANT SKPC Refer to MEMOCON
Instructions Instructions 2) SKIP REGISTER SKPR 4.2.11 GL120, GL130
7 instructions Softw
(7instructions) - I Sibroutine 3) SUBROUTINE JUMP JSR User's Manual,
Instructions 4) SUBROUTINE LABEL LAB Volume 2
5) SUBROUTINE RETURN RET Chapter 11
Master Control 6) MASTER CONTROL ON MSON
Instructions 7) MASTER CONTROL OFF MSOF
1/0 Control 1) DIRECT IN DIN Refer to MEMOCON
instructions 4.2.12 GL120, GL130
(2 instructions} Software
2) DIRECT OUT DOUT User's Manual,
Volume 2
Chapter 12
Communications | COM 1) COMM COMM MEMOCON
Instructions GL120, GL130
(10 instructions} COM
2) COMR COMR Instructions
User's Manual
3) CHECKSUM CKSM MEMOCON
GL120, GL130
Software
User's Manual,
Volume 2
Chapter 8
4) MEMOBUS PLUS COMM MSTR MEMOCON
GL120, GL130
MEMOBUS
PLUS User's
: Manuai
FBUS 5) FBUS MEMOBUS MESSAGE | MSND MEMOCON
SEND GL120, GL130
6) FBUS MEMOBUS MESSAGE | MACV PCLink
CEIVE Module User’s
RE Manual
7) FBUS MESSAGE SEND SEND
8) FBUS MESSAGE RECEIVE RECV
ASCII 9) ASCH WRITE WRIT {Under
10) ASCII READ READ development.)
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Class Subclass Name Symbol Outline Details
:\Aotion Control 1) MODE SET MOD gEMOC(g)E\!
nStI.'UCliOI'lS_ 2) SERVOON SVN 1.20, 130
(22 instructions) 3) PROGRAM RUN VL uocté%nsl\g?tatg?e

4) A AXIS OPERATION MVA User's Manual
5) B AXIS OPERATION MVB
6) C AXIS OPERATION MVC
7) D AXIS OPERATION MVD
8) HOME RETURN ZRN
9) Jog ' JOG
10)STEP STP
11) SINGLE BLOCK MODE SMD
12) MACHINE LOCK MODE MLK
13)MODULE RESET MRS
14)MACHINE RESET RST
15) EMERGENCY STOP ESP
NOTIFICATION
16) ALARM RESET ARS
17) MONITOR MON
-| 18) COORDINATE SETTING POS
19) PARAMETER SETTING PRM
20)H VARIABLE SETTING VAR
21} POINT TABLE SETTING PTBL
22)HOME POSITION SETTING ZST
lExpa\ns‘ion Math Iéoglgar:thmic 1) LOG EMTH LOG I\GJIEMOC(?N
ot ey |45 [ ATIOS R S, oo
- - User's Manual,
Floating-point 3) INTEGER-TO-FLOATING EMTH Volume 3
Calculations POINT CONVERSION CNVIF
4) INTEGER PLUS FLOATING EMTH
POINT ' ADDIF
5) INTEGER MINUS FLOATING | EMTH
POINT SUBIF
6) INTEGER TIMES FLOATING EMTH
POINT ' MULIF
7) INTEGER DIVIDED BY EMTH DIVIF
FLOATING POINT
8) FLOATING POINT MINUS EMTH
INTEGER SUBFI
9) FLOATING DIVIDED BY EMTH DIVFI
MINUS INTEGER
10) INTEGER-FLOATING EMTH
COMPARISON CMPIF
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“

Class Subclass Name Symbol Qutline Details
Expansion Math | Floating-point 11) FLOATING EMTH MEMOCON
instructions Calculations POINT-TO-INTEGER CNVFI GL.120, GL130
{32 instructions) CONVERSION Software

User's Manual
12) FLOATING POINT ADDITIONS | EMTH ’
ADDFP Volume 3
13) FLOATING POINT EMTH
SUBTRACTION SUBFP
14) FLOATING POINT EMTH
MULTIPLICATION MULFP
15) FLOATING POINT DIVISION EMTH
DIVFP
16) FLOATING POINT EMTH
COMPARISON CMPFP
17) FLOATING POINT SQUARE EMTH
ROOT SQRFP
18) FLOATING POINT CHANGE EMTH
SIGN CHSIN
19) LOAD FLOATING POINT xt EMTH Pi
20) FLOATING POINT SINE EMTH SINE
(RADIAL)
21) FLOATING POINT COSINE EMTH COS
(RADIAL)
22} FLOATING POINT TANGENT | EMTH TAN
(RADIAL)
23) FLOATING POINT ARC SINE | EMTH
{RADIAL) ARSIN
24) FLOATING POINT ARC EMTH
COSINE (RADIAL) ARCOS
25) FLOATING POINT ARC EMTH
TANGENT (RADIAL) ARTAN
26) RADIANS-TO-DEGREES EMTH
CONVERSION CONVRD
27)DEGREE-TO-RADIANS EMTH
CONVERSION CONVDR
28) FLOATING POINT POWER EMTH POW
29) FLOATING POINT EXPONENT | EMTH EXP
30) FLOATING POINT NATURAL EMTH LNFP
LOGARITHM
31) FLOATING POINT COMMON | EMTH
LOGARITHM LOGFP
32) FLOATING POINT EMTH
CALCULATION ERROR READ | ERLOG
Process Control PID2 PiD2 MEMOCON
Instructions GL120, GL130
(1 instruction) Software

User's Manual
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Overview of Instructions

4.2 Instruction Outlines

% This section provides outlines of GL120/GL130 instructions.

421 Basiclnstructions ...... ... i i 4-9
422 MathInstructions ... ... i i e e e 4-14
423 DataTransfer Instructions ..........cvvverer i 4-41
424 Indexed Block TransferInstructions . . ......... ..ot 4-55
425 MatrixInstructions .......... ..o i e s 4-60
426 Bit Manipulation Instructions ............... ... oL 4-72
427 DataConversioninstructions ......... ... ... .o il 4-76
4.2.8 Other Data Manipulation Instructions ................ e, 4-81
4.2.9 System Status Monitoring Instruction .......................oll 4-91
4210 Sequencers ...............ocoiiiiainns e e 4-92
4211 Program Control Instructions .......... ...l 4-94
4212 /O Control Instructions . ............ooceeeeeeeen.. e 4-101

» Reference Numbers

The ranges of reference numbers that can be used with each instruction are provided in this
manual under the heading Structural Elements, as shown in the following example. These
reference numbers are specified as follows:

1) The ranges listed in the tables are for initial values.

2) Two systems are used for reference numbers for coils, input relays, input registers, hold-
ing registers, and constant registers: Reference numbers beginning with numbers are
called numeric reference numbers and those beginning with letters are called lettered
reference numbers. In the Structural Elements tables, the lettered reference numbers
are given in parentheses. '
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4.2 Instruction Outlines

Structural Elements of REGISTER-TO-TABLE MOVE (R—T)

Element Meaning Settings

Top (S} |Source Coil: 000001 to 008177 {O00001 to 008177)
reference
number Input relay: 100001 to 1010089 (100001 to 101009)

Input register: 300001 to 300512 (Z00001 to Z00512)
Holding register: 400001 to 409999 (W0C001 to W08999)
Constant register: 700001 to 704096 (K00001 to K04096)

Link coil: -D10001 to D1100% or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241

MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 1o P20241
M code relay: M10001 to M10081 or M20001 to M20081

Middle Pointer Holding register: 400001 to 409998 (W00001 to W09998)
P reference .

’ number Link register: - R10001 to R11023 or R20001 to R21023
Bottom | Destination Constant; #00001 to #00999
{Z) table size

4.2.1 Basic Instructions

1. Relays
Table 4.2 Relay Elements
Name Structure Function Reference No.
Normally _l |_ Power is passed from left to right while the | Reference numbers
Open corresponding reference is ON, tor one of the following
(N.O)) XXXXXX types of relay are
Contact specified for
RO,
1) Coils
Normally Power is passed from left to right while the )
i f i .
::':\Il?cs;-e)d OO corresponding reference is OFF. 2) Link coils
Contact
3) MC coils
Positive _'I p l"' Power is passed from left to right for one 4) MC control coils
Transitional scan each time the corresponding reference
Contacts XXXXXX goes from OFF to ON. 5) Input relays
- - . 6) MC relays
Negative __l N I_ Power is passed from left to right for one
Transitional scan each time the corresponding reference |
Contacts XXXXXX | goes from ON to OFF. 7) MC control relays

8) Mcode relays
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L

4.2.1 Basic Instructions cont.
Name Structure Function _ Reference No.
Horizontal Shorts adjacent columns and passes power | None (riot necessary)
; ) Short from left to right.
Vertical Shorts adjacent rows and passes power "
Short from top to bottom or from bottom to top.
Coil 1) Normal |1} Output coils send the ON/OFF status to | 000001 to 008192
Digital Output Modules, | {O00001 to ©08192)
— }— g p
XKXKXX 2} Internal coils are used only to build logic
in the ladder logic program.
2) Latched
3) Battery monitor coils are used to monitor
—_f{l )} the output voltage of the memory *
XXX backup battery built into the CPU
Module.
Link Coil Transfers ON/OFF data to/from ancther D10001 to D11024
‘PLC in a PC iink. D20001 to D21024
MC Coil ’ Outputs ON/OFF data to a Four-axis Motion | Y10001 to Y10256
Module {MC20). Y20001 to Y20256
MC Control Outputs overrides or MFIN signals to a Q10001 to Q10160
Coil Four-axis Motion Module (MC20). Q20001 to Q20160

Note “XXXXXX represents the reference number of a coil or relay,

2. Timers and Counters

A. 1-SECOND TIMER (T1.0)

1) Function
1-SECOND TIMER is used to measure time in 1-s intervals between 1 and 65,535 s.

2) Structure

. ON: Time is measured. Input 1 ~= \?‘:Itue {S) |— Output 1: ON when current value = set value
OFF: Time not measured
T1.0
Current
ON: Time can be measured. Input2 = valus (€} |— Output 2: ON when current value < set value
OFF: Timer reset.
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B. 0.1-SECOND TIMER (T0.1)

1) Function

4.2 Instruction Outlines

m

0.1-SECOND TIMER is used to measure time in 0.1-s intervals between 0.1 and

6,553.5 s.

2) Structure

ON: Time is measurad. Input1 ==
OFF: Time not measured
ON: Time can be measured. Input2 —

OFF: Timer reset.

Set
value (S)

TO0.1

Current
value

©

C. 0.01-SECOND TIMER (T.01)

1} Function

— Output 1: ON when current value = set valug

™ Output 2: ON when current value < set value

0.01-SECOND TIMER is used to measure time in 0,01-s intervals between 0.01 and

655.35 5.

2) Structure

ON: Time is measured. Input 1 =
OFF: Time not measured
ON: Time can be measured. Input2 =

OFF; Timer reset,

Set
value (3)

T.01

Currant
value (C)

— Output 1: ON when current value = set value

= Qulput 2: ON whan current value < set value

D. 0.001-SECOND TIMER (T1MS)

1) Function

0.001 -SECOND TIMER is used to measure time in 0.001-s intervals between 0.001 and

65.535 s,

2) Structure

ON: Time is measurad. Input 1 == \S,;LS (S)

OFF: Time not measured

ON: Time can be measured. Input2 =~ ‘?;Er:m ©

OFF: Timer reset, TIMS
00001

— OQutput 1: ON when curmrent value = set value

== Output 2: ON when curment value < set value
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4.2.1 Basic Instructions cont.

E. UP COUNTER (UCTR)

1) Function

UP COUNTER counts pulses and increments the current value one at atime. The count-
ing range is between 1 and 65,535.

2) Structure

OFF - ON: Pulseinput  Input1 — Set (g}
value
UCTR
ON: Counting enabled Input2 = \?alilxnt ©
OFF; Countsr reset

F. DOWN COUNTER (DCTR)

1) Function

= Cutput 1: ON when current value = set value

= Qutput 2: ON when cument value < sat value

DOWN COUNTER counts pulses and decrements the current value one at a time. The
counting range is between 1 and 65,535.

2) Structure

OFF — ON: Pulse input Input1 = Set  (§)
value
DCTR
ON: Countingenabled  Input2 =] oo™ (€)
OFF: Countesr resst ’

— QOutput 1: ON when current value = &

— Output 2: ON when current value >0

3) Structural Elements

Table 4.3 Structural Elements of T1.0, T0.1 and T.01

Element

Meaning

Possible Settings

Top (S)

The value of the constant or the contents
of the register with the specified reference
number will be used as the set value {S) of
the timer.

The value of S must be between
0 and 65,535,

Constant: #00000 to #65535

300001 to 300512
(Z00001 to Z00512)

input register:

400001 to 409999
(W00001 to W09999)

Holding register:
700001 to 704086
(K00001 ta KO4096)

R10001 to R11024
R20001 to R21024

Constant register:

Link register:

Bottom
(C)

The current value of the timer (C) will be
stored in the specified register.

The value of C will be between 0 and the
set value.

Holding register: 400001 to 409999

. (W00001 to W09999)
R10001 to R11024
R20001 to R21024

Link register:
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Table 4.4 Structural Elements of TIMS

Element Meaning Possible Settings
Top {8} | The value of the constant or the contents | Constant:; #00000 to #65535
of the register with the specified reference i
number will be used as the set value (S} of |Input register: 300001 to 300512
the timer. {Z00001 to Z00512)
The value of $ must be between Holding register: 400001 to 409999
0 and 65,635. (W00001 to W09999)
Constant register: 700001 to 704096
(K00001 to K04096)
Link register: R10001 to R11024
R20001 to R21024
Middle | The current value of the timer (C) will be Holding register: 400001 to 409999
(C) stored in the specified register, (W00001 to W09999)
setvajue. R20001 to R21024
Bottom |— Constant: #0000
Table 4.5 Structural Elements of UCTR and DCTR
Element Meaning Possible Settings
Top (S) ]The value of the constant or the contents | Constant: #00000 to #65535
of the register with the specified reference .
number will be used as the set value (S) of | Input register: 300001 to 300512
the counter. (200001 1o Z00512)
The value of S must be between Holding register: 400001 to 409999
0 and 65,535, {W00001 to W08399)
Constant register: 700001 to 704096
{K00001 to K04096)
Link register: R10001 to R11024
R20001 to R21024
Bottomn | The current value of the counter (C) willbe | Holding register: 400001 to 409909
{C) stored in the specified register. (W00001 to W09998)

The value of C will be between C and the
set value.

R10001 to R11024
R20001 to R21024

Link register:
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4.2.2 Math Instructions

4.2.2 Math Instructions

1. Unsigned, Four-digit, Decimal Arithmetic Instructions

A. UNSIGNED SINGLE PRECISION DECIMAL ADDITION {ADD)

1) Function

Unsigned addition is performed between two 4-digit decimal numbers, V1 and V2.

2) Structure

ON: Executes addition

Input 1 =

Augend (V1)
Addend (V2)
ADD

Result (R)

—  Output 1: ON when V1+V2 2 10,000

B. UNSIGNED SINGLE PRECISION DECIMAL SUBTRACTION (SUB)

1) Function

a) Unsigned subtraction is performed between two 4-digit decimal numbers, V1 and V2.

b) The sizes of V1 and V2 are compared.

2) Structure

ON: Subtraction executed

Input1 —

Minuend {V1)

Subtrahend (V2)
sSuUB

Result {R)

= Qutput 1: ON when V1 > V2.

= Qutput 2: ON when V1 =V2,

— Output 3: ON when V1 < V2.
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M

C. UNSIGNED SINGLE PRECISION DECIMAL MULTIPLICATION (MUL)

1) Function
Unsigned multiplication is performed between two 4-digit decimal numbers, V1 and V2,

2) Structure

ON: Multiplication executed  Input 1 —{Multiplicand (V1}}— Output 1: Echoes state of input 1.

Multiplier (V2)
MUL

Result (R)

Table 4.6 Structural Elements of ADD and SUB

-Element Meaning Possible Settings

Top (V1) |Either the value of the constant ot the Constant: #00000 to #09999
contents of the register is used as the .
augend, V1. Input register: 300001 to 300512

(Z00001 to Z00512)

V1 must be between 0 and 9,999,
Holding register: 400001 to 409999

- - (W00001 to W09999)
Middle Either the value of the constant or the
(V2) contents of the register is used as the Constant register: 700001 to 704096
addend, V2. (K00001 to K04096)

V2 must be between 0 and 9,999.

Link register: R10001 to R11024
R20001 to R21024

Bottom | The result is stored in the register. Holding register: 400001 to 409999
(R) The result must be between 0 and 9,999, (W00001 to W09999)
Link register: R10001 to R11024

R20001 to R21024

—4-15 —



Overview of Instructions
L ______________________________________________________________________________ ]

4.2.2 Math Instructions cont.
Table 4.7 Structural Elements of MUL
Element Meaning Possible Settings
Top (V1) | Either the value of the constant or the Constant: #00000 to #09999
contents of the register is used as the L
multiplicand, V1. Input register: 300001 to 300512

(200001 to Z00512)

Holding register: 400001 to 409999
(W00001 to W09999)

V1 must be between 0 and 9,999,

Middle Either the value of the constant or the
(va) contents of the register is used as the Constant register: 700001 to 704096
multiplier, V2. (K00001 to K04096)

V2 must be between 0 and 9,999. Linkregister®  R10001 to R11024
R20001 to R21024

Bottom | The result is stored in registers as shown | Holding register: 400001 to 409998

(R) below. . (W00001 1o W09998)
The result must be between 0 and Link register: R10001 to R11023
99,980,001, R20001 to R21023

R Upper 4 digits of result

R+1 Lower 4 digits of rasult

D. UNSIGNED SINGLE PRECISION DECIMAL DIVISION (DIV)

1) Function

Unsigned division is performed between a 4-digit or 8-digit decimal number V1 and a
4-digit decimal number V2 (V1 + V2).

2) Structure

ON: Division executed Input 1 —{ Dividend (V1) t— output 1: ON when normat division is completed
OFF: Remainder found tnput2 =] Divisor {V2) k= oytput2: ON when quotient or integer part of
ON: Decimal portion of - quotient exceeds 9,999,
uotient found
4 DIV
= Output 3: ONwhen V2=0
Result (R)

—4-16—



4.2 Instruction Gutlines

m

Table 4.8 Structural Elements of DIV

Element Meaning Possible Settings
Top (V1) |1) If aconstant is specified, its value is Constant: #00000 to #09999
used as the dividend, V1. In this case, Input register 300001 to 300511
an?;g’:; must be between (200001 to Z00511)
Holding register: 400001 to 409998
2) If a reference number is specified, the (WO00001 to W09998)

contents of two consecutive registers c N
is used as the dividend, V1, as shown onstant register: 700001 to 704095

in the following example. The vaiue of (00001 to K04095)
V1 must be between 0 and Link register: R10001 to R11023
99,989,999, R20001 to R21023

in the example, “400001” was
specified for the top element.

400001 | Upper 4 digits
400002 | Lower 4 digits

Middie 1) W aconstantis specified, its value is | Constant: #00000 to #09999
(V2) used as the divisor, V2. In this case, Input regist 300001 to 300512
nput register: ]
;hg;:lue of V2 must be between 0 and (200001 to Z00512)
Holding register: 400001 to 409999
2) It a reference number is specified, the {WG0001 to W09999)

contents of the register is used as the
divisor, V2. In this cass, the value of V2
must aiso be between 0 and 9,999.

Constant register: 700001 to 704096
{K0O0001 to K04096)

Link register: R10001 to R11024
R20001 to R21024

Bottorn | The result is stored in registers as shown | Holding register: 400001 to 409998

(R) beiow. The result must be between 0 and (W00001 to W09998)
9,999,
Link register: R10001 to R11023
1) Input 2 OFF R20001 to R21023
R Quotient
R+1 Remainder
2) Input2 ON
R Integer portion of quotient
R+1 Decimal portion of quotient
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4.2.2 Math Instructions cont.

2. Unsigned, Eight-digit, Decimal Arithmetic Instructions

A. UNSIGNED DOUBLE PRECISION DECIMAL ADDITION (DADD)

1) Function

Unsigned addition is performed between two 8-digit decimal numbers, V1 and V2.

2) Structure

ON: Executes addition  Input1 —] Augend (Vi) |— Output 1: ON when V1+V2 = 100,000,000

Addend (V2)

DADD

Rasult (R)

B. UNSIGNED DOUBLE PRECISION DECIMAL SUBTRACTION (DSUB).

1) Function
a) Unsigned subtraction is performed between two 8-digit decimal numbers, V1 and V2.
b} The sizes of V1 and V2 are compared.

2) Structure

ON: Subtraction executed  Input1 =4 Minuend (V1) |~ Qutput 1: ON when V1 » V2,

Subtrahend (V2)l— Output 2: ON when V1 =V2,

DsSuB
—— Output 3: ON when V1 < V2,
Result (R)
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C. UNSIGNED DOUBLE PRECISION DECIMAL MULTIPLICATION {DMUL)

1) Function

Unsigned multiplication is performed between two 8-digit decimal numbers, V1 and V2.

2) Structure

ON: Multiplication executed  Input 1 =—{Multiplicand (V1) }= Output 1: Echoss state of input 1.

Multiplier (V2}
DMUL

Result (R)

Table 4.9 Structural Elements of DADD and DSUB

Element Meaning Possible Settings
Top (V1) {The contents of two consecutive registers | Input register: 300001 to 300511
is used as the augend, V1, as shown in the (200001 to Z00511)
following example. The value of V1 must i )
be between 0 and 99,999,999. Holding register: 400001 to 409998
in the example, “400001” was specified for (W00001 to W09998)
the top element. Constant register: 700001 to 704095
400001 | Upper 4 digits {K00001 to K04095)
400002 { Lower 4 digits Link register: R10001 to R11023
Middle The contents of two consecutive registers R20001 to R21023
{v2) is used as the addend, V2 as shown in the

following example. The value of V2 must
be between 0 and 99,999,999,

In the example, “400003" was specified for
the middle element,

400003 | Upper 4 digits
400004 | Lower 4 digits

Bottom | The resuit is stored in registers as shown |Holding register: 400001 to 409998

(R) below. The result must be between 0 and {W00001 to W09998)
99,999,999, ) .
In the example, “400005" was specified for Link register: g;ggg: :g g;:g‘gg

the bottom element.

400005 | Upper 4 digits
400006 | Lower 4 digits

Table 4.10 Structural Elements of DMUL
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4.2.2 Math Instructions cont.

Element

Meaning

Possible Settings

Top (V1)

The contents of two consecutive registers
is used as the multiplicand, V1, as shown
in the following exampie. The value of V1

must be between 0 and 99,999,999,

In the example, “400001” was specified for
the top element.

400001
400002

Upper 4 digits
Lower 4 digits

Middle
(vV2)

The contents of two consecutive registers
is used as the multiplier, V2, as shown in
the following example. The value of V2
must be between 0 and 99,999,999,

In the example, “400003" was specified for
the middle element.

400003
400004

Upper 4 digits
Lower 4 digits

Input register: 300001 to 300511
i (Z00001 to Z00511)

Holding register: 400001 to 409998

. _ (W00001 to W09998)
700001 to 704095
(K00001 to K04095)

Constant register:

R10001 to R11023
R20001 to R21023

Link register:

Bottom
(R)

The result is stored in registers as shown
below. The result must be between 0 and
9,999,999,800,000,001,

In the example, “400005" was specified for
the bottom element.

400005 | Most upper 4 digits
400006 | Upper4 digits
400007 | Lower 4 digits
400008 | Most lower 4 digits

400001 to 409996
{W00001 to W09996)

Holding register:

R10001 te R11021
R20001 to R21021

Link register:

D. UNSIGNED DOUBLE PRECISION DECIMAL DIVISION (DDIV)

1) Function

Unsigned division is performed between a 16-digit decimal number V1 and a 8-digit deci-
mal number V2 (V1 + V2).

2) Structure )

ON: Division executed Input 1 — Dividend (V1)

OFF: Remainder found
ON: Decimal portion of
quactient found

|nput D Divisor (VZ)
DD1V

Result (R}

~ Output 1: ON when normal division is complsted

— Qutput 2: ON when quotient or integer part of

quotient exceeds 89,999,999,

— Output 3: ON when V2=0

Table 4.11 Structural Elements of DDIV
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Element

Meaning

Possible Settings

Top (V1)

The contents of four consecutive registers
is used as the dividend, V1, as shown in
the following example. The value of V1
must be between 0 and
9,999,999,899,999,999.

In the example, “400001" was specified for
the top etement.

Input register:
Holding register:

Constant register:

300001 to 300509
(Z00001 to Z00509)

400001 to 409996
(W00001 to W09996)

700001 to 704093
(K00001 to K04093)

99,898,999,

In the example, “400007” was specified for
the bottormn element.

Input 2 OFF
400007
400008
400009
400010

Upper 4 digits of quotient
Lower 4 digits of quotient
Upper 4 digits of remainder
Lower 4 digits of remainder

ON
Upper 4 digits of integer portion

400008 | Lower 4 digits of integer portion
400009 | Upper 4 digits of decimal portion|

input 2
400007

400010 Lower 4 digits of decimal portion

Link register:

400001] Most upper 4 digits Link register: R10001 to R11021
400002 Upper 4 digits R20001 to R21021
400003| Lower 4 digits
400004] Most lower 4 digits
Middle The contents of two consecutive registers | Input register: 300001 to 300511
(V2) is used as the diviser, V2, as shown in the (Z00001 to Z00511)
following example. The value of V2 must i .
be between 0 and 99,999,999, Holding register; 400001 to 409998
in the example, “400005” was specified for (W00081 to W09998)
the middie element. Constant register: 700001 to 704095
400005 | Upper 4 digits - (K00001 to K04095)
400006 | Lower 4 digits Link register: R10001 to R11023
R20001 to R21023
Bottom | The result is stored in registers as shown Holding register: 400001 to 409996
{R) below. The result must be between 0 and {W00001 to W09996)

R10001 to R11021
R20001 to R21021
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4.2.2 Math Instructions cont.

3. Signed, Four-digit, Decimal Arithmetic Instructions

A. SIGNED SINGLE PRECISION DECIMAL ADDITION (SADD)

1) Function

Signed addition is performed between two 4-digit decimal numbers, V1 and V2.

2) Structure

ON: Executes addiion  Input1 ==} Augend (V1) I— Qutput 1: ON when V1+V2 < -1

Addend (V2) = OCutput2: ON when IV1+V2 2 10,000
SADD

Result (R)

B. SIGNED SINGLE PRECISION DECIMAL SUBTRACTION (SSUB)

1) Function

- Signed subtraction is performed between two 4-digit decimal numbers, V1 and V2.

2) Structure

ON: Subtraction executad Input 1 — Minuend (V1} [ Output1: ON when V1-V2<—1

Subtrahend (v2)[— ©Qutput2: ON when IV1-V2i> 10,000

SSUuUB

Result (R}
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C. SIGNED SINGLE PRECISION DECIMAL MULTIPLICATION (SMUL)

1) Function

Signed multiplication is performed between two 4-digit decimal numbers, V1 and V2.

2) Structure

ON: Multiplication executed

Input 1 —]Multiplicand (V1)

Multiplier (V2)

SMUL

Result (R)

— Output 1: ON when VI x V2 <—1

Table 4.12 Structural Elements of SADD and SSUB

Meaning

Possible Settings

The contents of the specified register is
used as the augend, V1.

V1 must be between —9,999 and 9,999.

Set the MSB of the register to 1
if V1 <0.

The contents of the specified register is
used as the addend, V2.

V2 must be between —9,999 and 9,999,

Set the MSE of the register to
if V2 < 0. :

Input register: 300001 to 300512
{Z00001 to Z00512)

Holding register: 400001 to 409999

(W00001 to W09939)

700001 to 704096
(K00001 to K04096)

Constant register:

R10001 to R11024
R20001 to R21024

Link register:

Element
Top (V1) |1)
2)
3)
Middle 1)
{(Va)
2)
3)
Bottom |1)
(R)
2)
3}

The result is stored in the specified
register.

The resuft must be between —9,999 and
9,999,

The MSB of the register will be setto 1
it the resulis < 0.

Holding register: 400001 to 409999
(W00001 to W09999)
Link register: R10001 to R11024

R20001 to R21024
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Table 4.13 Structural Elements of SMUL

Meaning

Possible Settings

The contents of the register is used as
the multiplicand, V1,

V1 must be between -9,999 and 9,999.

Set the MSB of the register to 1
if V1 < 0.

The contents of the register is used as
the multiplier, V2.

V2 must be between —9,999 and 9,999,

Set the MSB of the register to 1
if V2 <0.

Input register:

Holding register:

Constant register:

Link register:

300001 to 300512
(200001 to Z00512)

400001 to 409999
(WO00001 to W09999)

700001 to 704096
(K00001 to KO4096)

R10001 1o R11024
R20001 to R21024

4.2.2 Math Instructions cont.
Element
Top (V1) {|1)
2)
3)
Middie 1}
(V2)
2)
3)
Bottom }1)
(R)

2)

3)

4)

The result is stored in the specified
register and the next register as shown
below.

The result must be between
—99,980,001 and 99,980,001.

The MSB of the register will be set to 1
if the result < 0.

in the example, “400003” was specified
{or the bottom element. The MSB of
400003 will be setto 1 if the result is
negative.

400003
400004

Upper 4 digits of result

Lower 4 digits of result

Holding register:

Link register:

400001 to 409998
(W00001 to W09998)

R10001 to R11023
R20001 to R21023

D. SIGNED SINGLE PRECISION DECIMAL DIVISION (SDIV)

1) Function

Signed division is performed between a 8-digit decimal number V1 and a 4-digit decimal
number V2 (V1 = V2).

2) Structure

ON: Division executed

OFF: Remainder found
ON: Decimal portion of
quotient found

Input 1 =—{ Dividend (V1)

inputz —  Divisor (V2)
SDi1vVv
Result (R)

— QOutput 1: ON when V1 + V2 <—1

— Qutput 2: ON when quotient or integer part of
quotisnt exceeds 9,999,

— Qutput 3: ONwhen V2=0
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Table 4.14 Structural Elements of SDIV

Element Meaning Possible Settings
Top (V1) | 1) The contents of two consecutive Input register: 300001 to 300511
registers is used as the dividend, V1, {200001 to Z00511)

as shown in the following example. Holding register: 400001 to 409998
(W00001 to W09998)
2} V1 must be betwsen —99,989,999 and
99,989,999, Constant register: 700001 to 704095

(K000O1 to K04095)
3) Set the MSB of the registers to 1 Link register:  R10001 to R11023
it V1 <0. R20001 to R21023

4) Inthe example, “400001° was
specified for the top element.
400001} Upper 4 digits Negative: Set

MSB of 400001
400002] Lower 4 digits to1.

Middle 1} The contents of the register is used as | Input register: 300001 to 300512

(V2) the divisor, V2. {Z00001 to Z00512)
Holdi ister: 400001 to 409999
2) V2 must be between —9,999 and 9,999. olding register (W000010to Wogggg)
3) Setthe MSB of the register to 1 Constant register: 700001 to 704096
if V2 <0, (K00OO1 to K04096)
Link register: R10001 to R11024
R20001 to R21024
Bottom | 1) The result is stored in the specified Holding register: 400001 to 409998
(R) register and the next register as shown {W00001 to W09998)
beiow. Link register: R10001 to R11023

) _ . - R20001 to R21023
2} The quotient, remainder, and integer

portion of the quotient must be
between —9,999 and 9,999. The
decimal portion of the quotient must be
between 0 and 9,999.

R Quotient

B+1 | Remainder
or

R | Integer portion of quotient

R+1 | Decimal portion of quotiont

|3} The MSB of R will be setto 1 if the
results < 0.

4} In the example, “400004" was specified
for the bottom element.

400004 Quotient

Negative: MSB

of 400004 and
400005| Remainder 400005 set to 1
or
400004] intager portion of quotient u%gaag\;e:
400004 Decimal portion of quotient| 400004
setto1
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4.2.2 Math Instructions cont.

4. Signed, Eight-digit, Decimal Arithmetic Instructions

A. SIGNED DOUBLE PRECISION DECIMAL ADDITION (SDAD)

1) Function
Signed addition is performed between two 8-digit decimal numbers, V1 and V2.

2) Structure

ON: Executes addition  Input1 —] Augend (V1) — Output 1: ON when V1+V2 51

Addend (V2) I Output 2: ON when IV1+V2l 2 100,000,000

SDAD

Result (R)

B. SIGNED DOUBLE PRECISION DECIMAL SUBTRACTION (SDSB)

1) Function
Signed subtraction is performed between two 8-digit decimal numbers, V1 and V2,

2) Structure '

ON: Subtraction executed  Input1 —| Minuend (V1) |— Output 1: ON when V1-V2<—1

Subtrahend (V2)— Output 2: ON when 1V1-V2| = 100,000,000 .

SDSB

Result {R)
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Table 4.15 Structural Elements of SDAD and SDSB

Element Meaning Possible Settings
Top (V1) |1} The contents of two consecutive Input register: 300001 to 300511
registers is used as the minuend, V1, {Z00001 to Z00511)

as shown in the following example. Holding register: 400001 to 409998

(W00001 to W09998)
2) The value of V1 must be between

-99,999,999 and 99,999,999, Constant register; 700001 to 704095
(K00001 to K04095)

8) V1 <0, setthe MSBto 1. Link register: ~ R10001 to R11023

R20001 to R21023
4} In the example, “400001” was specified
for the top element.

Negative:
400001 | Upper 4 digits - Set MSB of
400002 | Lower 4 digits ;‘°°°°1 to
Middle 1) The contents of two consecutive
{(V2) registers is used as the subtrahend,

V2, as shown in the following example.

2) The value of V2 must be between
—99,999,999 and 99,999,999,

3) lfV2 <0, setthe MSB1to 1.

4) In the example, “400003" was specified

for the middle element.
Negative:
400003 | Upper 4 digits Set MSB of

400004 | Lower 4 digits ‘1100003 to

Bottom |1} The resultis stored in two consecutive | Holding register: 400001 to 409998
(R) registers, as shown in the following (WO0D001 to W09998)
example.

Link register; R10001 to R11023

R20001 to R21023
2) The value of the result must be

between —99,999,999 and 99,999,999,
3) Hresult <0, the MSB of Ris setto 1.

4} Inthe example, “400005” was specified
for the botlom element. Negative:
400005 | Upper 4 digits MSB of

400006 | Lowersdigts | pooo00 o°t
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4.2.2 Math Instructions cont.

5. Decimal Square Root Instructions

A. SINGLE PRECISION DECIMAL SQUARE ROOT (SQRT)

1) Function

The square root of a 4-digit decimal value, V, is found.

2) Structure

ON: Root of V found. Input1 — Oﬁgin@; value [ Output 1: Echoes state of input 1.

SQRT

Result {R}

Table 4.16 Structural Elements of SQRT

Efement Meaning Possible Settings

Top (V) The contents of the specified register { Input register: 300001 to 300512
is used as V. . _ (Z00001 to Z00512)
V must be between 0and 8,999, 1 y,1ging register: 400001 to 409999

(W00001 to W09999)

Constant register: 700001 to 704096
(K00001 to K04096)

Linkregisterr  R10001 to R11024
R20001 to R21024

Bottom | The square root of V is stored in Holding register: 400001 to 409998
(R) registers as shown below. The _ (WO00001 to W09998)
decimal portion is truncated after the | .
4th decimal place. Link register: R10001 to R11023

In the example, “400002” was R20001 to R21023

specified for the bottom eflement.

400002 | Integer portion of result

400003 | Decimai portion of result
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B. DOUBLE PRECISION DECIMAL SQUARE ROOT (DSQR)

1} Function

The square root of an 8-digit decimal value, V, is found.

2) Structure

ON: Rootof Vfound.  Input 1 == g’jﬂ"&g — Output 1: Echoes state of input 1.

DSQR

Result (R)

Table 4.17 Structural Elements of DSQR

Element Meaning Possible Settings

Top {V) | The contents of the specified register | Input register: 300001 to 300511
and the next register is used as V as (Z00001 to Z00511)
shown below. Holdi ister: 400001 to 409998

olding register: to 99

V must be between 0 and
99,099,996, (W00001 to W09998)
In the example, “400001” was Constant register; 700001 to 704095
specified for the top element, (K00001 to K04095)

Link register: R10001 to R11023

400001 | Upper 4 digits R20001 to R21023

400002 [ Lower4 digits

Bottom | The square root of V is stored in Holding register: 400001 to 402938
(R} registers as shown below. The (W00001 10 W09998)
decimal portion is truncated after the
4th decimal place. Link register: R10001 to R11023

In the example, “400003" was R20001 to R21023

specified for the bottom element,

400003 | Integer portion of rasult

400004 | Decimal portion of result
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4.2.2 Math Instructions cont.

6. Decimal Trigonometric Instruction

A. DECIMAL SINE (SIN)

1) Function
- The sine of an angle, 8, between 0° and 360° is found.

2) Structure

ON: Sine of 8 found. Input1 —  Angle (6) |~ Outputi: ONifsine<0
SIN
Result(R) |— Output2: ONif 8 <0° or 8> 360°

Table 4.18 Structural Elements of SIN

Element Meaning Possible Settings

Top (8) The contents of the specified register | input register: 300001 to 300511
and the next register is used as 6 as {Z00001 to Z00511)
shown below. Holding regi 400001 to 409998

: olding register: to

6 must be between 0.0000° and
360.0000°. {W00001 to W09998)
In'the example, “400001" was Constant register: 700001 to 704095
specified for the top element. {K00001 to K04085)

Link register: R10001 to R11023

40000(1 Integer portion of 8 R20001 to R21023

400002 | Decimal portion of 8

Bottom | The result is stored in registers as Holding register: 400001 to 409998

{R) shown below. The decimal portion is {WO00001 to W09998)
truncated after the 4th decimal place. | .
, B . Link register: R10001 to R11023
In the example, “400003" was _ R20001 to R21023

specified for the bottom element.

400003 | Integer portion of Isingi

400004 | Decimal portion of Isingl
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B. DECIMAL COSINE (COS)

1} Function
The cosine of an angle, 6, between 0° and 360° is found.

2) Structure

ON: Cosineof 8found.  jnput1 —| Angle(8) |— Ouput1: ONifcoss <0

cos

Result(R) |~ Output2; ONif8 <0° or 8> 360°

Table 4.19 Structural Elements of COS

Element Meaning Possible Settings

Top (8) | The contents of the specified register | Input register: 300001 to 300511
and the next register is used as 9 as (200001 to Z00511)
shown below. Hold a0 0

olding register: 0001 to 409998

6 must be between 0.0000° and
360.0000° (WO00001 to W09998)
In the example, “400001™ was Constant register: 700001 to 704095
specified for the top element. (K00001 to K04095)

Link register: R10001 to R11023

400001 | Integer portion of 6 R20001 to R21023

400002 | Decimal portion of 8

Bottom | The result is stored in registers as Holding register: 400001 to 409998
(R) shown below. The decimal portion is (WO00001 to W09998)
truncated after the 4th decimal place.

In the example, “400003" was
specified for the bottom element.

Link register: R10001 to R11023
R20001 to R21023

400003 | Integer portion of icosal

400004 | Decimal portion of Icosel
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4.2.2 Math Instructions cont.

7. Sixteen-bit Arithmetic Instructions

A. 16-BIT ADDITION (AD16)

1) Function

Unsigned or signed addition is performed between two 16-bit binary numbers, V1 and
V2. A negative number is treated as its two's complement.

2) Structure

ON: Executes addition  Input1 = Augend (V1) [— Output 1. Echoes state of input 1

Addend (V2)
AD16
OFF: Unsigned addition  Input3 — — Output 3: Unsigned Addition
ON: Signed addition Result (R) ON when V1 + V2 265,536

Signed Addition
ON when V1 + V2 £-32,769 or
V1 + V2232768

B. 16-BIT SUBTRACTION (SU16)

1) Function

Unsigned or signed subtraction is performed between two 16-bit binary numbers, V1 and
V2. A negative number is treated as its two’s complement.

2) Structure

ON: Executes subtraction  Input — Minuend (V1) [— Output 1: ON when V1>V2

Subtrahend (V2)i— Output 2: ON when V1=V2

SU16

OFF: Unsigned subtraction Input3 = — Output 3: ON when V1< V2
ON: Signed subtraction Result (R)
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Table 4.20 Structural Elements of AD16 and SU16

Element Meaning Possible Settings

Top (V1) [1) If a constant is specified, its value is Constant: #00000 to #65535
used as the minuend, V1. if a reference
number is specified, the contents of the
register is used.

Input register: 300001 to 300512
(200001 to Z00512)

Holding register: 400001 to 409999

2} V1 must be between the following {W00001 to W09999)
values:
Unsigned Addition/Subtraction
Between 0 and 65,535

Constant register: 700001 to 704096
(KODOO1 to K04096)

Signed Addition/Subtraction Link register: R10001 to R11024
Between 32,768 and 32,767 R20001 to R21024
Middle 1} If a constant is specified, its value is
(V2) used as the subtrahend, V2. If a

reference number is specified, the
contents of the register is used.

2) V2 must be within the same ranges as

Vi.
Bottom | 1) The result is stored in the register. Holding register: 400001 to 409999
(R) ' {W00001 to W09999)
2} The result must be within the same Link register: R10001 to R11024
ranges as V1. R20001 to R21024

C. 16-BIT MULTIPLICATION (MU16)

1) Function

Unsigned or signed multiplication is performed between two 16-bit binary numbers, V1
and V2. A negative number is treated as its two's complement.

2) Structure

ON: Executes muttiplication  Input 1 =] Multiplicand (Vi)l— Oulput 1: Echoes state of input 1.

Multiplier {V2)

MU1 6

OFF: Unsigned multiplication  Input3 —
ON: Signed multiplication Result (R)
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Table 4.21 Structural Elements of MU16
Element Meaning Possible Settings
Top (V1) |1) K a constant is specified, its value is Constant: #00000 to #65535
used as the multiplicand, V1.If a | o
reference number is specified, the nput register: ?zogggg 1‘? 3383;122
- contents of the register is used. 0 )
Holding register; 400001 to 409999
2) V1 must be between the following {W00001 to W09999)
values: .
Unsigned Multiplication Constant register: (7}288831t$071232{9)36)
Between 0 and 65,535
Signed Multiplication Link register: R10001 to R11024
Between —-32,768 and 32,767 ) R20001 to R21024
Middle 1) if a constant is specified, its value is
(v2) used as the multiplier, V2. If a
reference number is specified, the
contents of the register is used.
2) V2. must be within the same ranges as
V1.
Bottomn 1) The result is stored in two consecutive | Holding register: 400001 to 409998
(R) " registers, as shown in the following {W00001 to W09998)
- egample. Link register: . R10001 to R11023
. R20001 to R21023
2) The range of the result is the range that
can be expressed with a 32-bit binary
number. The value of the result must
thus be between 0 and 4,294,367,295
for unsigned muiltiplication and
between —2,147,483,648 and
2,147,483,647 for signed multiplication.
3) Inthe example, “400001" was specified
for the bottom element.
400002 | Upper 16 bits
400001 | Lower 16 bits

D. 16-BIT DIVISION (DV16)

1) Function

Unsigned or signed division is performed between two 16-bit binary numbers, V1 and V2.
A negative number is treated as its two’s complement. The remainder is also found.

2) Structure
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ON: Executes division Input t =] Dividend {V1) |~ Output 1: ON if division is completed,

Divisor (V2) [ Output 2: Unsigned Division
ON if quotient > 65,536

Signed Division
DVie ON if quotient > 32,768 or
ON if quotient < ~32,769
OFF: Unsigned division Input3— Result (RY [ Output3:ONifvV2=0

ON: Signed division

Table 4.22 Structural Elements of DV16

Element Meaning Possible Settings

Top (V1) |1) If aconstant is specified, its value is Constant: #00000 to #65535
used as the dividend, V1. The range of .
V1 is the range that can be expressed | IPPUtregister: 300001 to 300511
with a 16-bit binary number, i.e., (£00001 to Z00511)
between 0 and 65,535 for unsigned Holding register: 400001 to 409998
division and between —32,768 and (WO00001 to W09998)
32,767 for signed division.

Constant register: 700001 to 704095

2) If a reference number is specified, the (K001 to K04095)

contents of the specified register and Link register: R10001 to R11023
the next reference is used. The range R20001 to R21023
of V1 is the range that can be
expressed with a 32-bit binary number,
i.e., between 0 and 4,294,967,295 for
unsigned division and between
—2,147,483,648 and 2,147,483,647 for
signed division.

3) Inthe example, “400001” was specified
for the top element,

400002 | Uppsr 16 bits
400001 | Lower 16 bits

Middle 1) If a constant is specified, its value is Input register: 300001 to 300512

1va) used as the divisor, V2. {Z00001 to Z00512)
e Holding register: 400001 to 409999
2} If areference number is specified, the gres (W00001 to W09999)

contents of the register is used,
Constant register: 700001 to 704096

3) The range of V2 is the range that can (K00001 to K04096)
be expressed with a 16-bit binary Link register: R10001 to R11024
number, i.e., between 0 and 65,535 for R20001 to R21024

unsigned division and between
—32,768 and 32,767 for signed division,
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4.2.2 Math Instructions cont.
Element Meaning ' Possible Settings
Bottom |1) The resultis stored in two consecutive | Hoiding register: 400001 to 409988
(R) registers, as shown in the following (WO00001 to W09998)

example. Link register: R10001 to R11023

. R20001 to R21023
2) The range of the result is the same as

that of V2.

3) Inthe example, “400004” was specified
for the bottorn element,

400005 | Quotient
. 400004 { Remainder

8. Thirty-two-bit Arithmetic Instructions

A. 32-BIT ADDITION (AD32)

1) Function

Unsigﬁed or signed addition is performed between two 32-bit binary numbers, V1 and
V2. A negative number is treated as its two's complement.

2) Structure

ON: Executes addition  Input1 —] Augend (V1) ~— Output 1: Echoes state of input

" Addend (V2)
AD32
QFF; Unsigned addition  Input3 ™ r Cutput 3: Unsigned Addition
ON: Signed addition i Result (R ON when V1 + V2 > 4,294,967,296

Signed Addition
ON when V1 + V2 £-2,147,483,649 or
V1 +V222,147,483,648
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Table 4.23 Structural Elements of AD32

Element Meaning Possible Settings

Top (V1) | 1) The contents of the specified register Input register: 300001 to 300511
and the next register is used as the (Z00001 to Z00511)
augend, V1.

Holding register: 400001 to 409998

. (WO00001 to W09998)
2) V1 must be within the range that can

be expressed with a 32-bit binary Constant register: 700001 to 704095
number, i.e., the following ranges: (K00001 to K04095)
Unsigned Addition . .
Between 0 and 4,294,967,295 Link register: R10001 to R11023

: o R20001 to R21023
Signed Addition

Between —2,147,483,648 and
2,147,483,647

3) Inthe example, “400001" was specified
for the top element,

400002 | Upper 18 bits
400001 | Lower 16 bits
Middle 1) The contents of the specified register

(V2) and the next register is used as the
addend, V2.

2) V2 must be within the same ranges as
V1.

3) inthe example, “400003” was specified
for the middle element.

400004 | Upper 16 bits
400003 | Lower 16 hits

Bottom | 1) The result is stored in the specified Holding register: 400001 to 408998
(R) register and the next register. (WO00001 to W09998)
" Link register: R10001 to R11023
2) R must be within the same ranges as 9 R20001 to ;21 023
V1.

3} Inthe example, “400005" was specified
for the bottom element.

400006 | Upper 16 bits
400005 | Lower 16 bits

B. 32-BIT SUBTRACTION (SU32)

1) Function

Unsigned or signed subtraction is performed between two 32-bit binary numbers, V1 and
V2. A negative number is treated as its two's complement.
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2) Structure

ON: Executes subtraction Input1 — Minuend (V1) }— OGutput 1: ON when Vi>V2

Suttrahend (¥2) [— OQutput2: ON when Vi=V2

Sus2

OFF: Unsigned subtraction  Input3 == — Output 3: ON when Vi< V2 -
ON: Signed subtraction Result R

Table 4.24 Structural Elements of SU32

Element Meaning Possible Settings

Top (V1) |1) The contents of the specified register Input register: 300001 to 300511
and the next register is used as the (Z00001 to Z00511)
minuend, V1,

Holding register: 400001 to 409998

- {W00001 to W09998)
2) V1 must be within the range that can

be expressed with a 32-bit binary " | Constant register: 700001 to 704095

number, i.e., the following ranges: (K00001 10 K04095)

Unsigned Subtraction : .

Between 0 and 4,294,967, 295 Link register: R10001 to R11023
- o . R20001 to R21023

Signed Subtraction

Between -2,147,483,648 and

2,147,483,647 '

3} In the example, “400001" was specified
for the top element.

400002 | Upper 16 bits
400001 Lower 16 bits

Middie 1) The contents of the specified register.
(v2) and the next register is used as the
subtrahend, V2.

2} V2 must be within the same ranges as
V1.

3) Inthe example, “400003" was specified
forthe middle element.

400004 § Upper 16 bits
400003 § Lower 16 bits

—4.38 —



4.2 Instruction Outlines

M

Element Meaning Possible Settings
Bottom |1) The resut is stored in the specified Holding register: 400001 to 409998
(R) register and the next register. (W00001 to W09998)
- ink register:
2) R must be within the same ranges as Link register: E;ggg: :g 2;11323
LA R

3} Inthe example, “400005” was specified
for the bottom element.

400006 | Upper 16 bits
400005 | Lower 16 bits

C. 32-BIT COMPARE (TEST)

1) Function

a) Sixteen-bit Comparison
Unsigned or signed comparison is performed between two 16-bit binary numbers, V1
and V2. A negative number is treated as its two's complement.

b) Thirty-two-Bit Comparison
Unsigned or signed comparison is performed between two 32-bit binary numbers, V1
and V2. A negative number is treated as its two's complement.

2) Structure
ON: Executes comparison  Input1 — st ?\;’;’)‘bef — Output 1: ON when V1xV2
2ndnumbeér = Output 2: ON when V1=V2
(V)
TEST
OFF: Unsigned comparison  Input3 — Compare size [ Culput3: ON when V1< V2
ON: Signed comparison
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Table 4.25 Structural Elements of TEST for 16-bit Comparison
Element Meaning Possible Settings
Top (V1) |1} The contents of the specified register is | Input register: 300001 to 300512
used as V1. {Z00001 to Z00512)
Holding register: 400001 to 409999
2) V1 mustbe with_in the range _that can greg (WG0001 to W09999)
be expressed with a 16-bit binary
number, i.e., the following ranges: . Constant register: 700001 to 704096
Unsigned Comparison ‘ . {K00001 to K04096)
g?tw::"cia"d 65,535 Link register  R10001 to R11024
tgn mparison R20001 to R21024
Between =32,768 and 32,767
Middle 1) The contents of the specified register is-
(vV2) used as V2.
. 2) Va2 must be within the same range as
V1.
Bottom | Comparison size Constant: #00001
(2)
Table 4.26 Structural Elements of TEST for 32-bit Comparison
Element Meaning Passible Settings
Top (V1) |1) The contents of the specified register Input register: 300001 to 300511
and the next register is used as V1. (Z00001 to Z00511)
Holding register: 400001 to 409998
2} V1 must bs within the range that can 9res (W00001 to W09998)
be expressed with a 32-bit binary
number, i.e., the following ranges: Constant register: 700001 to 704095
Unsigned Comparison (K0O00O1 to K04095)
B.et""::" 0 and 4,284,967,295 Linkregisterr 10001 to R11023
Signed Comparison R20001 to R21023
Between -2,147,483,648 and
2,147,483,647
3) inthe example, “400001" was specified
for the top element.
400002 | Upper 16 bits
) 400001 Lower 16 bits
Middle 1} The contents of the specified register
(ve) and the next register is used as V2,
2} V2 must be within the same ranges as
V1,
3) Inthe example, “400003” was specified
for the middle elernent.
400004 | Upper 16 bits
400003 | Lower 16 bits
Botiom |Comparison size Constant: -#00002
{Z)
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4.2.3 Data Transfer Instructions

1. REGISTER-TO-TABLE MOVE (R—T)

A. Function

1) Data from a single register is transferred to a data table. The pointer value determines
which register in the table is the destination register.

2) The word of data inthe source is copied to the register in the destination table specified by
the pointer value. :

B. Structure

Executes the data transferand  Input 1 —] Source 8 Qutput 1:  Echoes state of input 1.
increments the pointar by 1.

il ‘
Disables automatic refreshing  Input2 = E;ittlg? on P Output2:  Tums ON when the pointer
of the pointer value aftor the value = Z, regardless of the
transfer. i R—T status of input 1.
Resets the pointer valus to 0,  Input3 =
regardiess of the status of in- Table size (I)
puts 1 and 2,
Table 4.27 Structural Elements of R—T
Element Meaning Possible Settings
Top (S} | Reference Coil: 000001 to 008177 (000001 to O0B177)
number of the
source input relay: 100001 to 101009 (/00001 to 101009)
Input register: 300001 to 300512 (Z00001 to Z00512)
Holding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (K00001 to K04096)
Link coil; 010001 to D11008 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 {0 Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Reference Holding register. 400001 to 409998 (W00001 to W09998)
P) number of the )
pointer Link register: R10001 to R11023 or R20001 ta R21023
Bottom | Size of the Constant: #00001 to #00999
(2 destination
table
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4.2.3 Data Transfer Instructions cont.

2. TABLE-TO-REGISTER MOVE (T—R)

A. Function

1) Data is transferred from a data table to a single register. The pointer is just before the
destination register and the pointer value determines which register in the source table is
the source register. :

2) Any register in the source table can be specified by changing the pointer value. The data
in the specified register is copied to the destination register.

B. Structure

Executes the data transferand Input1 —] Source  (8) [— Output1: Echoes state of input 1.
increments the pointer by 1, table
. ) . Destination )
Disables automatic refreshing  Input2 == pointer {P) |— Output2:  Tums ON when the pointer
of the pointsr value after the : value = Z, regardless of the
transfer. status of input 1.
. T—R -
Ressts the pointer value to 0, Input3 =
regardless of the status of in- Table size ()
puts 1 and 2,
Table 4.28 Structural Elements of TR
Element Meaning Possible Settings
Top (S) |Reference Coil: A 000001 to 008177 (000001 to O08177)
number of the
Ieadmg word in Input relay: 100001 to 1071009 ([00001 to |01 009)
the source .
table - Input register: 300001 to 300512 (Z000O1 to Z00512)
Holding register: 400001 to 409399 (WO00001 to W09999)
Constant register: 700001 to 704096 (K00001 to K0D4096)
Link coil: D10001 to D11009 or D20001 to D21008
Link register; R10001 10 R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Reference Holding register: 400001 to 409998 (W00001 to W(09998)
{P) number of the
pointer Link register: R10001 to R11023 or R20001 1o R21023
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Element Meaning Possible Settings
Bottom | Size of the Specify the constant. The maximum value of the constant differs
(Z) source table with specified referance type.

Coil: #00001 to #00512
Input relay: #00001 to #00064
Input register: #00001 to #00512

Holding register or
conhstant register: #00001 to #00999

Link coil: #00001 to #00064
Link register: #00001 to #00999
MC coil,

MC relay or

MC control relay:  #00001 to #00016
MC control coil:  #00001 to #00010
M code relay: #00001 to #00006

‘3. TABLE-TO-TABLE MOVE (T—T)

A. Function

1) Data istransferred from a data table to another data table of the same size. The pointer is
just before the destination table and the pointer value determines which register in the

/ table is copied.

2) The data from the specified register in the source table is copied to the corresponding
register in the destination table according to the pointer value.

B. Structure

Executes the data transferand Input1 — Source  (§) f— Cutput 1:

increments the pointer by 1.

table

Destination

Disables automatic refrashing Input2 “=| pointer - (F) [— Output2:

of the pointar value after the
transfer.

Resets the pointer value to 0,
regardless of the status of in-
puts 1.and 2.

-7

Input3 —
Table size (7)
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4.2.3 Data Transfer Instructions cont.

Table 4.29 Structural Elements of T T

Element Meaning Possible Settings

Top (S) |Reference Coil: {00001 to 008177 (000001 to O08177)
number of the ‘
leading word in input relay: 100001 to 101009 (100001 to 01009}
the source .
table Input register: 300001 to 300512 (Z00001 to Z00512)

Holding register; 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704086 (K00001 to K04096)

Link coil: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC caoil: Y10001 to Y10241 or Y20001 to Y20241

MC controicoil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081

Middle Reference Holding register: 400001 to 409998 (WO00001 to W09998)
{P} number of the
pointer Link register: R10001 to R11023 or R20001 to R21023
Bottom | Size of the Specify the constant. The maximum value of the constant differs
{Z) source and with specified reference type.
|dlestination et #00001 to #00512
Input relay: #00001 to #00064

Input register: #00001 to #00512

Holding register or

constant register: #00001 to #00999
Link coil: #00001 0 #00064
Link register: #00001 to #00999
MC coil,

MC relay or

MC control relay: #00001 to #000186
MC control coil:  #00001 to #00010

M code relay: #00001 to #00006

4. FIRST IN (FIN)

A. Function

1) Data is transferred from a single register to a data table. The pointer value indicates how
many words of data have been stored in the table by the FIRST IN instruction.

2) Whenthere is an “empty register” inthe destinationtable, all of the data is shifted downby
one word to empty the leading register in the table and the contents of the source word
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are copied to that emply register.

3) The registers farther down in the table contain older data (data that was transferred earli-
er).

4) The FIRST IN instruction is usually used in conjunction with the FIRST OUT instruction,
The FIRST OUT instruction transfers the oldest data fromthe tableto a specified destina-
tion register. Refer o item 5. FIRST OUT (FOUT) for details.

B. Structure

Executes the data transferand Input1 = Source  (S) [~ Outputt: Echoes state of input 1.
increments the pointerby 1.
pD:iitt:? hon(P) — Output2: Tums ON when the pointer
value = Z, regardless of the
FIN status of input 1,
[— OQutput3: Tums ON when the pointsr
Table size (Z) value = 0, regardless of the
status of input 1.

Table 4.30 Structural Elements of FIN

Element Meaning Possible Settings
Top (S) | Reference Coil: 000001 to 008177 (000001 to O0B177)
number of the
source Input relay: 100001 to 101009 (100001 to 101009)
Input register: 300001 to 300512 {Z00001 10 Z00512)
Holding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (K00001 to K04096)
Link coil: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 1o Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay:  P10001 to P10241 or P20001 1o P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Reference Holding register: 400001 to 409998 (W00001 to W09998)
(] number of the .
pointer Link register; R10001 to R11023 or R20001 to R21023
Bottom | Size of the Constant; #00001 to #00100
Z) destination
table
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5. FIRST OUT (FOUT)

A Function

1) Datais transferred from a data table toa single register. The pointeris located just before
the source table and it indicates how many words of data ¢can be read by the FIRST OUT
instruction. '

2) The data that was transferred to the table first (the oldest data} is transferred to the des-
tination.

3) The FIRST OUT instruction is usually used to read data entered into the source table with
the FIRST IN instruction.

B. Structure

Executes the data transferand Input1 — Source  (p) |~ Output1: Echoes state of input 1.
decrements the pointer by 1. pointer
Destination (D) }— OQuiput2: Tums ON when the pointer
value = Z, regardiess of the
FOUT status of input 1.
— Output3: Tumns ON when the pointer
e size (2) gy yesa e

Table 4.31 Structural Elements of FOUT

Element Meaning Possible Settings
Top (P) |Reference Holding register. 400001 to 409998 (W00001 to W(08398)
number of the "L
. source pointer | Link register: R10001 to R11023 or R21001 to R21023
Middle Reference Coil: 000001 to 008161 (000001 to C08161)
(D) number of the )
destination Holding register: 400001 to 409999 (W00001 to W09999)
Link coil: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11023 or R21001 to R21023
MC caoil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
Bottom | Size of the Constant: #00001 to #00100
{Z) source table

6. TABLE SEARCH (SRCH)

A. Function

1) The source is a data table and the destination is a single register (the next register after
the pointer). When the specified search data is found in the source table, that table p05|-
tion is stored in the pointer.

2) Searches the source table for the search data and writes that table position in the pointer.
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B. Structure
Executes the search.  Input1 — f;%‘l'eme (S) |— Output1:  Echoes stats of input 1.
Datarmines the start input2 — E;f‘tt'gfhon(lz‘) — Output2:  Tums ON when the
location for the search, search data is found in
When input 1 is OFF, the search SRCH the source table.
bagins from the 1% ragister.
When input 1 is ON, the pointer (n)
is incremented by 1 and the Table size (Z)
search begins from the nth register.

Table 4.32 Structural Elements of SRCH

Element Meaning Possible Settings
Top (S) | Reference number of the leading register [ Input register; 300001 to 300512
in the source table (200001 1o Z00512)

Holding register: 400001 to 409999
(W00001 to W09999)

Constant register: 700001 to 704096
(K000G1 to K04098)

Link register; R10001 to R11024
R20001 to R21024

Middle Reference number of the pointer Holding register: 400001 to 409998
(P {W00001 to Wo9998)
Link register: R10001 to R11023
R20001 to R21023
Bottom | Size of the source table Constant; #00001 to #00100
4]

7. TABLE SET (TSET)

A. Function

1) The source is a single register and the destination is a data table. There is no pointer.

2) Copies the content of the source (1 word of data) to all of the registers in the destination
table. The transfer is completed in one scan.

B. Structure

Executes the transfer.  Input1 ~—=|  Source (§) Output1:  Echoes state of input 1.

Destination
table (D)

TSET

Table siza (1)
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Table 4.33 Structural Elements of TSET

Element Meaning Possible Settings

Top (S} | Reference number of the source Input register; 300001 to 300512
(200001 to Z00512)

Holding register: 400001 to 409999
(WO0D001 to W09999)

Constant register: 700001 to 704096
(K000O1 to K04096)

Link register: R10001 to R11024

’ R20001 to R21024

Middle Reference number of the leading register | Holding register: 400001 to 409999
(D) in the destination table . (W00001 to W09999)

Link register: /10001 to R11024

R20001 to R21024

Bottom Size of the destination table Constant; #00001 to #00100
2

8. BLOCK MOVE (BLKM)

A. Function

1) The source and destination are data tables of the same size. There is no pointer.

2) Copies the contents of the registers in the source table to the corresponding registers in
the destination table in a single scan. '

B. Structure

Executes the transfer, nput1 — g?:ll;“ ($) = Output1:  Echoes state of input 1.,

Destination
mble D)

BLKM

Table size (Z)
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Table 4.34 Structural Elements of BLKM

Element Meaning Possible Settings
Top (S} | Reference Coil; 000001 to 008177 (000001 to O0B177)
number of the
leading register | Input relay: 100001 to 101009 {00001 to 101009)
in the source ]
table Input register: 300001 1o 300512 (Z00001 to Z00512)
Holding register. 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (K00001 to K04098)
Link coil: D10001 to D1100% or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil; Y10001 to Y10241 or Y20001 to Y20241
MC controlcoil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middie Reference Coil: 000001 10 008161 (000001 to 008161}
(D) number of the . )
leading register | Holding register: 400001 to 40999¢ (W00001 to W09999)
in the
destination Link coil: D10001 to 011009 or D20001 to D21009
table Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
Bottom | Size of the Specify the constant. The maximum value of the constant differs
(Z) source and with specified reference type.
inati
destination e #00001 1o #00100
Input relay: #00001 to #00064

Input register,
holding register or
constant register:

Link coil:
Link register:

MC coil,
MC relay or
MC conirol relay:

MC control coil:

M code relay:

#00001 to #00100
#00001 to #00064

#00001 to #00100

#00001 to #00016
#00001 to #00010
#00001 to #00006
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9. BLOCK-TO-TABLE MOVE (BLKT)

A. Function

1) Datais transferred from a data block to a data table. The pointer is located just before the
destination table and the pointer value determines which block in the table is the destina-
. tion block.

2) The source blockis a single data block. (The size of a data biock is defined by the userin
the bottom element of the instruction.)

3) The destination table is made up of a series of data blocks which are referred to as des-
tination block 1, destination block 2, destination block 3, etc.

4) The data in the source block can be copied to any destination block in the destination
table by adjusting the pointer value. The transfer is completed in one scan.

B. Structure

Executes the data transferand  input1 - Source - {§) [ Output1: ON when the transfer

increments the pointer by 1. block . has been successful.
Disables automatic refrashing  jnput2 — Destination (p) |— Output2: ON when the transfer has
of the pointer value after the pointer failed.
transfor.

BLKT
Resets the pointervalue t0 0,  Input3 ]
regardless of the status of in- Block size (L)

puts 1and 2.
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Table 4.35 Structural Eilements of BLKT

Element Meaning Possible Settings

Top (S) |Reference Coit: 000001 1o 008177 (Q00001 to O08177)
number of the _
leading register Input relay: 100001 to 101009 (100001 to 101009)
in the source .
block Input register: 300001 to 300512 (Z00001 to Z00512)

Holding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (KGG001 to K04096)

Link coit: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241

MC controlcoil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay:  P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081

Middle Reference Holding register: 400001 to 409998 (W00001 to W0g9998)
™ number of the . .
pointer Link register: R10001 to R¥1023 or R20001 to R21023
Bottom | Size of the Specify the constant, The maximum value of the constant dlffers
{Z) source and with specified reference type.
destination | co #00001 to #00100
Input relay: #00001 to #00064
Input register,

holding register or
constant register: #00001 to #00100

Link coil: #00001 to #00064
Link register: #00001 to #00100
MC call,

MC relay or

MC control relay: #00001 to #00016
MC control coil:  #00001 to #00010

M code relay: #00001 to #00006

10.TABLE-TO-BLOCK MOVE (TBLK)

A. Function
1) Data is transferred from a data table to a data block. The pointer is located just before the

destination block and the pointer value determines which block in the source table is the
" source block.

2) The destination block is a single data block. (The size of a data block is defined by the
user in the bottorn element of the instruction.)
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3) The source table is made up of a series of data blocks which are referred to as source

block 1, source block 2, source block 3, etc. .

4) The data from any source block in the source table can be copied to the destination block

by adjusting the pointer value. The transfer is completed in one scan.

B. Structure

Executos the data transferand Input1 — Source
increments the pointer by 1.

table

Destination (P)

ON when the transfer
has been successful.

(S) — Output 1:

Disables automatic refreshing  |nputz — Y@ — Qutput2: . ON when the transfor has
of the pointer value after the pointer failed.
transter.
TBLK
Resets the pointervalue to 0,  Input3 —
regardless of the status of in- :
puts 1 and 2, Block size (I)
o .
Table 4.36 Structural Elements of TBLK
Element Meaning Possible Settings
Top (S) | Reference Coil: 000001 to 008177 (0000071 to O08177)
number of the
leading register | Input relay. 100001 to 101009 (100001 to 101008)
in the source .
table Input register: 300001 to 300512 (Z00001 to Z00512)
Helding register: 400001 to 409999 (W00001 to W08959)
Constant register: 700001 to 704096 (K00001 to K04096)
Link coil; D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 1o Q10145 or Q20001 to Q20145
MC relay: .X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Reference Holding register: 400001 to 409998 (W00001 to W09998)
(P} number of the ) .
pointer Link register: R10001 to R11023 or R20001 to R21023
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Element Meaning Possible Settings
Bottom | Size of the Specify the constant. The maximum value of the constant differs
{Z) source and with specified reference type.
destination i
blocks Coil: #00001 to #00100
Input relay: #00001 to #00064

Input register,
holding register or
constant register: #00001 to #00100

Link coil: #00001 fo #00064
Link register; #00001 to #00100
MC coil,

MC relay or

MC control relay;  #00001 to #00016
MC control coil: ~ #00001 to #00010

M code relay: #00001 to #00006

11.INDIRECT BLOCK WRITE (IBKW)

A. Function

1) Data is transferred between a source table and destination registers using a pointertable
thatis the same size as the source table. The destination registers are determined by the
pointer values in the pointertable, so the destination registers do not have to be consecu-
tive or in any particular order.

2) The source table is known as the source block and the data table containing the pointers
is known as the pointer block.

3) The content of each word in the source block can be copied to any destination holding
register by adjusting the content of the corresponding registers in the pointer block. The
transfer is completed in one scan.

B. Structure

Executes the transfer.  Input1 —] Source  (§) L~ Output1:  ON when the transfer
block has been successful.

Destination
pointer ()

| BKW

Block size (I) |— Outputa:  ON when the transfer
has failed.
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4.2.3 Data Transfer Instructions cont.

Table 4.37 Structural Elements of IBKW

Element Meaning Possible Settings
Top (S) | Reference number of the leading register | Holding register: 400001 to 409999
in the source block {W00001 to W09999)

Constant register: 700001 to 704096
{K00001 to K04096)

Link register: R10001 to R11024
R20001 to R21024

Middle Reference number of the leading register | Holding register: 400001 to 409999
{P) in the pointer block {W00001 1o W09999)

Link register: R10001 to R11024
R20001 to R21024

Bottom | Size of the source and pointer blocks Constant: #00001 to #00255
4] i _

12.INDIRECT BLOCK READ (IBKR)

A. Function

1) Data is transferred between a source table and destination registers using a pointer table
that is the same size as the destination table, The source registers are determined by the
pointers values in the pointertable, so the source registers do not have to be consecutive
or in any particular order.

2) The data table containing the pointers is known as the pointer block and the data table
containing the destination registers is known as the destination block.

3) The content of any holding register can be copied to a destination register by adjusting
the content of the corresponding register in the pointer block. The transfer is completed in
one scan.

B. Structure

Executes the transfer.  Input1 — Source  (p) |~ Output1:  ON when the transfer
pointer has been successful.

Destinati
Destnaion o)
| BKR

Block size (1) — Qutput3:  ON when the transfer
has failed.
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Table 4.38 Structural Elements of IBKR

Element Meaning Possible Settings
Top (P) | Reference number of the leading register Molding register; 400001 to 409999
in the pointer block : (W00001 to W09939)

Constant register: 700001 to 704096
{K00OO1 to K04096)

Link register; A10001 to R11024
R20001 to R21024

Middie Reference number of the leading register | Holding register: 400001 to 409999
(D) in the destination block (W00001 to W09998)

Link register: R10001 to R11024
R20001 to R21024

Bottom | Size of the pointer and destination blocks | Constant: #00001 to #00255
4] :

4.2.4 Indexed Block Transfer Instructions

1. DESTINATION INDEXED BLOCK TRANSFER 1 (DIBT)

A. Function

1) Datais transferred using indexed blocks between source and destination data tables that
differ in size. A pointer is on the destination side and usedto determine the destination of
the data.

2) The source data table is called a source block. Coil tables, relay tables, and register
tables can be used as source blocks. Only input relay tables can be used as the destina-
tion tables.

3) The contents of the source block are copied to the block in the destination table specified
by the pointer (called the destination block). The transfer is completed in one scan.

B. Structure

ON: DIBT Executed  Input 1 —| a%g;ce () = Output1:  TumsON with successtul transfer.

Destination
Pointer (P)

DIBT

= Qutput2:  Tums ON with transfer failure.

Block size (7)
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4.2.4 Indexed Block Transfer Instructions cont.

Table 4.39 DIBT St_ructural Elements

Element Meaning Possible settings
Top (S) | Reference Coil: 000001 to 008177 (000001 to Q08177)
number of the
leading register Input relay: 100001 to 101009 (100001 to [01009)
in the source . '
block Input register: 300001 to 300512 (Z0O0O0O01 to Z00512)
Holding register: 400001 to 409999 (W00001 to W(09999)
Constant register. 700001 to 704096 (KO0001 to K04096)
Link coil: D16001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC cil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Reference Holding register: 400001 to 409999 (W00001 to W09599)
(P} number of the
pointer Link register: R10001 to R11024 or R20001 to R21024
Bottom | Size of the Specifies the constant. The maximum value of constant
(4] source block differs with specified reference type.
and destination ; .
blocks Coil: #00001 to #00100
Input relay: #00001 to #00064
Input register,
holding register or
constant register: #00001 to #00100
Link coil: #00001 to #00064
Link register: #00001 to #00100
MC coil, MC relay or
MC controi relay: #00001 to #00016
MC control ¢oil;  #00001 to #00010
M code relay: #00001 to #00006

2. DESTINATION INDEXED BLOCK TRANSFER 2 (DIBR)

A. Function

1) Datais transferred using indexed blocks between source and destination data tables that
differ in size. The pointer is on the destination side and determines the destination of the
data.

2) The source data table is called a source block. Coil tables, relai: tables, and register
tables can be used as the source block. Only holding register tables can be used as the
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destination table.

3) The contents of the source block are copied to the block in the destination table specified
by the pointer (called the destination block). The transfer is executed in one scan.

B. Structure

ON: DIBR executed

Input 1

Source
block

Pointer

Dastination

DIBR

Block size (Z)

{s)

— Output 1:

= Output 2: ON with transfer failure

Ly

Table 4.40 DIBR Structural Elements

Element Meaning Possible settings
Top (8) | Reference Cail: 000001 to 008177 (000001 1o O08177)
number of the
leading register | Input relay: 100001 to 101008 (100001 to 101009)
in the source
block Input register: 300001 to 300512 (Z00001 to Z00512)
Holding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (K0O0001 to K04096)
Link coil: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Reference Holding register: 400001 to 409999 (W00001 to W09999)
P number of the . )
pointer Link register: R10001 to R11024 or R20001 to R21024
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4.2.4 Indexed Block Transfer Instructions cont.

A

Element Meaning Possible settings
Bottom Size of the Specify the constant. The maximum value of constant differs
(4] source and with specified reference type.
destination
blocks Coil: #00001 to #00100
Input relay: #00001 to #00064

Input register,

holding register or

constant register: #00001 to #00100
Link coil: #00001 to #00064
Link register: #00001 to #00100 -

MC coil, MC relay or
MC control relay: #00001 to #00016

MC control coil:  #00001 to #00010
M code relay: #00001 to #00006

3. SOURCE INDEXED BL.OCK TRANSFER 1 (SIBT)

A. Function

1) Datais transferred using indexed blocks between source and destination data tables that
differ in size. The pointer is on the source side and determines the source of the data.

2) Coil tables, input relay tables, and input register tables can be used as the source table.
Only holding register tables can be used as the destination block.

3) The contents of the source block specified by the pointer are copied to the block (holding
register block) in the destination table. The transfer is compieted in one scan.

B. Structure

Source (l’)

ON: SIBT executed input 1 = pointer — Output 1: ON with successful transfer

Destination
block (D)

SIBT

~— Output 2: ON with transfer failure

Block size {I)
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Table 4.41 SIBT Structural Elements

Element Meaning Possible settings
Top (P} | Pointer Holding register. 400001 to 409999 (W00001 to W09999)
reference
number Constant register: 700001 to 704096 (K0DOO1 to KD4096)
Link register: R10001 to R11024 or R20001 to R21024
Middle l.eading Holding register: 400001 to 409999 (W00001 to W09999)
(D) reference .
number in the | Link register: R10001 to R11024 or R20001 to R21024
destination
block
Bottom | Size of the Constant; #00001 to #00100
{Z) source and
destination
blocks

4. SOURCE INDEXED BLOCK TRANSFER 2 (SIBR)

A. Function

1) Datais transferred using indexed blocks between source and destination data tables that
differ in size. The pointer is on the source side and determines the source of the data.

2) Source tables and destination data tables must be holding register tables.

3} The contents of the block in the source table specified by the pointer are copied to the
destination block. The transfer is completed in one scan.

B. Structure

ON: SIBR executed Source {P) |— Output 1: ON with successful transfer

Input1 = Jointer

Destination

block {D) ON with transfer failure

— Qutput 2:

SIBR

Block size {I)
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4.2.5 Matrix Instructions

Table 4.42 SIBR Structural Elements

Element Meaning Possible settings

Top (P} |Pointer reference number Holding register: 400001 to 409999
] (W00001 to W09999)

Constant register: 700001 to 704096
(K00001 to K04096)

Link register: R10001 to R11024
) R20001 to R21024
Middle Leading reference number in the Holding register: 400001 to 409999
(D) destination block {WO000071 to W09999)
Link register: R10001 to R11024
R20001 to R21024

Bottom Size of the source and destination blocks Constant; #00001 to #00100
{Z)

4.2.5 Matrix Instructions

1. LOGICAL AND (AND)

A. Function

A logical AND operétion is performed between a source table and a destination table of
the same size and the result is stored in the destination table. The operation is cornpleted
in one scan.

B. Structure _

Source (S)

ON: Logical AND executed  Input1 — table = Qufput 1: Echoes state of input 1.

Destination
table (D)

AND

Table size {Z)
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Table 4.43 Structural Elements of AND

Element Meaning Settings
Top (S) |Leading Constant: #00000 to #65535
reference
number of the | Coil: 000001 to 008177 (000001 to O0B177)
| source table '
Input relay: 100001 10 101009 (100001 to 101009)

Input register: 300001 to 300512 (Z00001 to 200512)
Holding register: 400001 to 409999 (W00001 to W08999)
Constant register; 700001 to 704096 (K00001 to K04096)

Link coit: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241

MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
Mcode relay:  M10001 to M10081 or M20001 to M20081

Middle Leading Coil: 600001 to 008161 {O00001 to O08161)
(D) reference .
number of the |Holding register: 400001 to 409999 (W0Q001 to W09999)
destination . .
table Link coil: D10001 to D11008 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024.
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
Bottom | Size of the Specify the constant. The maximum value of constant differs
{Z) source and with specified reference type.
| |gestination #00001 to #00100
Input relay: #00001 to #00064
Constant,
input register,

holding register or
constant register: #00001 to #00100

Link coil: #00001 to #00064
Link register: #00001 to #00100

MC coil, MC relay or
MC control reiay: #00001 to #00016

MC control coil:  #00001 to #00010

M code relay: #00001 to #00006
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4.2.5 Matrix Instructions cont.

2. LOGICAL OR (OR)

A. Function

A logical OR operation is periormed between a source table and a destination table of the
same size and the result is stored in the destination table. The operation is completed in

ohe scan.
B. Structure
. Source .
ON: Logical OR exscuted  Input 1 = yable (S) [— Output 1: Echoes state of input 1.
Destination
table {D}
. OR
Table size (7}
Table 4.44 Structural Elements of OR
Element Meaning - Possible settings
Top (S) }Leading Constant: #00000 to #65535
reference Coil: 000001 to 008177 (Q00001 to Q08177
number of the |~ o { 0 )
source table Input relay: 100001 to 101009 (100001 to 101009)
Input register: 300001 to 300512 (Z000O1 to Z00512)
Holding register: 400001 to 409999 (W00001 to W(99388)
Constant register: 700001 to 704096 (K00001 to K04096)
Link coil: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
-MC coil: - Y10001 to Y10241 dr Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control refay: P10001 to P10241 or P20001 to P20241
. M code relay: M10001 to M10081 or M20001 to M20081
Middle Leading Coil: 000001 to 008161 (O00001 to O08161)
(©) :‘:fr:ggfgf the | Holding register: 400001 to 409999 (W00001 to W09999)
de;tination Link coil: D10001 to D11009 or D20001 to D21009
table ‘
Link register: R16001 to R11024 or R20001 to R21024
MC coik: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145

—4-62 —



4.2 Instruction Outlines

Element Meaning Possible settings
Bottom | Size of the Specify the constant. The maximum value of the constant
(2) source and differs with specified reference type.
destination .
tables Coil: #00001 to #00100
Input relay: #00001 to #00064

Constant, input register,
holding register or
constant register: #00001 to #00100

Link coil: #00001 to #00064
Link register: #00001 to #00100

MC coil, MC relay or
MC control relay:  #00001 to #00016

MC control coil:  #00001 1o #00010
M code relay: #00001 to #00006

3. LOGICAL EXCLUSIVE OR (XOR)

A. Function

A LOGICAL EXCLUSIVE OR operation is performed between a source table and a des-
tination table of the same size and the result is stored in the destination table. The opera-
tion is completed in one scan.

B. Structure

ON: Logical XOR executed Input1 — z%l";“ (§) [~ Output 1: Echoes state of input 1

Destination
table )]

XOR

Table size (Z)

—4-63 —



Overview of Instructions

4.2.5 Matrix Insiructions cont.
Table 4.45 Structural Elements of XOR
Element Meaning Possible settings
Top (S) |Leading Constant: #00000 to #65535
reference Coll: 000001 to 008177 (000001 to 008177)
number of the :
source table Input relay: 100001 to 101009 {00001 to 101009)
Input register: 300001 to 300512 (200001 to 200512}
Holding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (K00001 to K04096)
Link coil; D10001 to D11008 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Leading Coil; 000001 to 008161 (000001 to O081861)
) reference Holding register: 400001 to 409999 (W00001 to W09999
number of the olding register: o ( 0 )
de;itination Link cail: D10001 to D11009 or D20001 to D21009
table -
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10146 or Q20001 10 Q20145
Bottom | Size of the Specify the constant. The maximum value of the constant
(Z} source and differs with specified reference type.
destination o
tables Coil: #00001 to #00100
Input refay: #00001 to #00064
Constant, input register,
holding register or
constant register; #00001 to #00100
Link coil: #00001 to #00064
Link reqgister: #00001 to #00100
MC coil, MC relay or
MC controf relay: #00001 to #00016
MC control coil:  #00001 to #00010
M code relay: #00001 to #00006
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4. LOGICAL COMPLEMENT (COMP)

A. Function

The inverse of the status of each bit of the source table is stored in a destination table of
the same size. The operation is completed in one scan.

B. Structure
. Source .
ON: Logical COMP executed Input 1 ~ e (S) Qutput 1: Echoes state of input 1
Destination
table ()]
COMP
Table size (Z)
Table 4.46 Structural Elements of COMP
Element Meaning Possible settings
Top (8) |Leading Coil: 000001 to 008177 (O00001 to O08177)
reference
humber of the | Input relay: 100001 to 101609 (100001 to [01009)
tabl
SOUICETE®  linputregister: 300001 to 300512 (Z00001 to Z00512)
Holding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (K00001 to K04096)
Link coil: 010001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Middle Leading . Coil: 000001 to 008181 (000001 to O08161)
{D) reference . .
number of the | Holding register: 400001 to 409999 (W00001 to W09999)
destinati
tae;‘ieina on Link coil: D10001 te D11009 or D20001 to D21009
Link ragister: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
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4.2.5 Matrix Instructions cont.
Element Meaning Possible settings
Bottorn | Size of the Specify the constant, The maximum value of the constant
(Z) source and differs with specified reference type.
destination ; .
tables Coil: #00001 to #00100
input relay: #00001 to #00064 ,

Input register,

holding register or

constant register: #00001 to #00100
Link coil: #00001 to #00064
Link register: #00001 to #00100

MC coil, MC relay or
MC control relay: #00001 to #00016

MC control coil:  #00001 to #00010

M code relay: #00001 to #00006

5. LOGICAL COMPARE (CMPR)

A. Function

The bit patterns of a source table and a destination table of the same size are compared
one bit at a time. If bits are found that do not match, the bit number is stored in the pointer
to indicate the position of the unmatching bits. One pair of unmatching bits can be found
each scan. .

B. Structure

Sol
ON: CMPR executed Input1 - tabtll;ce (S) [ output 1: Echoes state of input 1.
Destination
ON: Pointer value reset  Input2 -—] pointer (P} b~ oOutput2: ON when unmatched bit is found
to 0 regardless of -
status of input 1. CMPR
t— Qutput 3 Indicates status of unmatched
Table size (Z) source bit
¢ ON: Source bit is 1.

OFF:  Sourcebitis 0.
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Table 4.47 Structural Elements of CMPR

Element Meaning Possible settings

Top (S) |Leading Coil: 006001 to 008177 (O00001 to O08177)
reference
number of the Input relay: 100001 to 101009 {00001 to 101009)
source table '

Input register: 300001 to 300512 (Z00001 to Z00512)
Hoiding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (KO0001 to K04096)

Link coil; D16001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241

MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081

Middle Reference Holding register: 400001 to 409998 (W00001 to W09998)
{P) humber of ) .
pointer Link register: R10001 to R11023 or R20001 to R21023
Bottom | Size of the Specify the constant. The maximum value of the constant
(2) source and differs with specified reference type.
destination | Goit #00001 to #00100
Input relay: #00001 to #000684

Input register,

holding register or

constant register: #00001 to #00100
Link coil: #00001 to #00064
Link register: #00001 to #00100

MC coil, MC relay or
MC control relay:  #00001 to #00016

MC controi coil:  #00001 to #000610

M code refay: #00001 to #00006

6. LOGICAL BIT MODIFY (MBIT)

A. Function

A pointer (P) is used to force the status of an arbitrary bit in the destination tabie (DT) to
either 1 or 0. The operation is completed in one scan.
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4.2.5 Matrix Instructions cont.

B. Structure

ON: Bit modified, input1 — Pointer  (P) — Output 1: Echoes state of input 1
. Destination X
ON: Bitsstto1 Input2 — taple (D) — Output2: ON: Bitsetto 1
OFF: Bit setto 0 OFF: Bit settc 0
MBIT
ON: If pointeris a hotding Input3 -— — OQutput 3; ON if pointer value > 16Z
register, 1 is added to . {regardless of status of input 1)}
pointer after execution. - Table size (7]

Table 4.48 Structural Elements of MBIT

Element Meaning Possible settings
Top (P} |Reference Constant: #00001 to #09600
number of
pointer Input register: 300001 te 300512 (Z00001-to Z00512)
Holding register: 400001 to 409999 (W00001-to W09989)
: Link register: R10001 to R11024 or R20001 to R21024
Middle Leading Coil: 000001 to 008161 (000001 to O08161)
{0) reference i L
number of the | Holding register: 400001 to 409999 (W00001 to W09999)
destinati
t:bsi;na on Link coik 010001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
M‘C‘coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
Bottom | Size of Specify the constant. The maximum value of the constant
{2) destination differs with reference type specified in middle efement,
table

Coil: #00001 to #00512
Holding register:  #00001 to #00600

Link coil: #00001 to #00064
Link register: #00001 to #00600
MC coil: #00001 to #00016

MC control coil:  #00001 to #00010

7. LOGICAL SENSE (SENS)

A. Function

A pointer is used to read the status of an arbitrary bit in the destination table. The opera-
tion is completed in one scan.
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B. Structure
ON: Bit status read Input1 — Pointer (P} |— Output 1: Echoes state of input 1
N . Dastination ) .

ON: If pointeris & holding Input2 — 1ahie (D) = Output2: ON: Bitstatusis 3.
register, 1 is added to OFF: Bit status is 0.
the value of the pointer
after execution. SENS

ON: I pointer is a holding Inputa — Qutput 3: PN v;_]hen pointsr value is
registar, the pointer val- ; ess than 1 or greater than
ue is set to 1 (regardless Table size (I} 162 (regardless of the sta-
of the status of input 1), tus of input 1)

Table 4.49 Structural Elements of SENS
Element Meaning Possible settings
Top (P} |Reference Constant: #00001 to #09600
ggmtbe‘i’ of Input register: 300001 to 300512 (200001 to Z00512)
Holding register: 400001 to 408999 (W00001 to W09999)
Link register: R10001 to R11024 or R10001 to R11024
Middle Leading Coil: 000001 to 008161 (Q00001 to O08161)
) reference Input relay: 100001 to 101009 (100001 to 101009
number of the | "PYt relay: 0 ( 1t )
d%s;tination Input register: 300001 to 300512 (Z00001 to Z00512)
table
Holding register: 400001 to 409999 (W00001 to W09999)
Link coil: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC controt coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241
MC control relay:  P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081
Bottom | Size of Specify the constant. The maximum value of the constant
(Z) destination differs with the reference type specified in middle element.
table Coil #00001 to #00512
Input relay: #00001 to #00064
Input register,
holding register:  #00001 to #00600
Link cail: #00001 to #00064
Link register: #00001 to #00600
MC coil, MC relay or
MC control relay: #00001 to #00016
MC controlcoil:  #00001 to #00010
M code relay: #00001 to #00006

8. LOGICAL BIT ROTATE (BROT)

Function

The bit patternin the source table is shifted one bit to the left orto the right and stored ina

destination table of the same size. The operation is completed in one scan.
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4.2.5 Matrix Instructions cont.

B. Structure

ON: Instruction executsd  Input 1 — 2‘;}:‘:’6 {S) |— Output 1: Echoes state of input 1
. . Destination -
ON: Bits shifted left Input2 = aple (D) | Output2: ON when overflow bit is 1
OFF; Bits shiftad right OFF when overflow bitis 0
. BROT

ON: Overflow bitplaced  Input3 —

in empty bit ; i
OFF: Zoro (0) placed in Table size (1)

empty bit

Table 4.50 Structural Elements of BROT -

Element Meaning ) Possible settings
Top (8) |Leading Coil: - 000001 to 008177 (000001 to O0B177)
reference

number of the Inputrefay: - 100001 to 101009 (100001 to 101009)
source table Input register: 300001 to 300512 (200001 to Z00512)
Holding register: 400001 to 408998 (W00001 to W08999)
Constant register: 700001 to 704096 (K00001 to K04096)

Link coil: D10001 to D11009 or D20001 1o D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to 20145
MC relay: X10001 to X10241 or X20001 to X20241

MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081

Middie |Leading .| Coil: 000001 to 008161 (000001 to O08161)
() reference Holding register: 400001 to 409899 (W00001 to W09399)
number of the greg .
debsitination Link coil: D10001 to D11009 or D20001 to D21009
table
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241

MC controicoil: Q10001 to Q10145 or Q20001 to Q20145
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Element Meaning Possible settings
Bottom | Size of source { Specify the constant. The maximum value of the constant
(Z) and destination | differs with the reference type.
tables Coi: £00001 10 #00100
Input relay: #00001 to #00064

Input register,
holding register or
constant register: #00001 to #00100

Link coil; #00001 to #00064
Link register: #00001 to #00100

MC coil, MC relay or
MC control relay: #00001 to #00016

MC control coil: ~ #00001 to #00010
M code relay: #00001 to #00006

9. LOGICAL MULTI-BIT ROTATE (MROT)

A. Function

The bits in the destination table are shifted to the left or to the right by the number of bits
specified by the source pointer (1 to 15). The operation is completed in one scan.

B. Structure

ON: MROT executed Input 1 «— ;?;E\It'g? (P) |— Output1: ON when shiftis succasshy)
. . Destination o
ON: Bitsshiftedloft - Input2 =] tap1g 0 — Output2:  ON when shift fails
OFF: Bits shifted right :
MROT

ON: Overflow bitplaced  Input3 —

in empty bit ; 7
OFF: Zoro (0) placed in Table size (1)

empty bit

Table 4.51 Structural Elements of MROT

Element Meaning Possible settings
Top (P} | Reference Holding register: 400001 to 409999 (W00001 to W(09999)
number of the
source pointer Constant register: 700001 to 704096 (K00001 to K04096)
Link register: R10001 to R11024 or R20001 to R21024
Middle Leading Holding register: 400001 to 409999 (W00001 to W09999)
D) reference )
number of the | Link register: R10001 to R11024 or R20001 to R21024
destination
1able
Bottom | Size of Constant: #00001 to #00100
(Z) destination
table
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4.2.6 Bit Manipulation Instructions

10.LOGICAL BIT COUNT (BCNT)

A. Function

The number of 1 or 0 bits inthe source table is counted. The operationis completed inone
scan.

B. Structure

: : So
ON: 1 or0bitscounted  Input1 — tabTerc ® {S) |— Output1: Echoes state of input 1.
ON: 1 bits counted Input2 — Destination(D) |— OQutput2; ON when number of 1 0r 0
OFF: 0 bits counted bits is an odd number
BCNT
— OQutput3: ON when number of 1 0r0
Table size (1) bits is an even number

Table 4.52 Structural Elements of BCNT

Element Meaning Possible settings
Top (S) |Leading Input register: 300001 to 300512 (Z000D01 to Z0U512)
reference
number of the | Holding register: 400001 to 409999 (W00001 to W09989)
source table .
_ Constant register: 700001 to 704096 (K00001 to K04096)
Link register: R10001 to R11024 or R20001 to R21024
Middie Reference Holding register: 400001 to 409998 (W00001 to W08999)
(D) number of the .
destination Link register: R10001 to R11024 or R20001 to R21024
Bottom | Size of the Constant: #00001 to #00100
(Z) source table

4.2.6 Bit Man‘ipulat‘ion Instructions

1. NORMALLY OPEN BIT (NOBT)

A. Function

1) The logic state of a specified bit in a specified register is tested and output 1 is tumed ON
or OFF accordingly.

2) The same operation is performed as that for a normally open contact relay element. Fora
normally open contact, power flow is controlled based on the ON/OFF status of a coil.
With NORMALLY OPEN BIT, power flow is controlled based on the logic state (1/0) of a
specified bit.
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ON: Logic state of Input 1 — Register {R)
specified bit
tested.
NOBT
8it No. (n)

Output 1: ON or OFF depending on lagic state
of specified bit.
ON when bit is 1
QOFF when bitis 0

Table 4.53 Structural Elements of NOBT

Element Meaning

Possible Settings

Top (R) [ The logic state of the bit n

accordingly.

| Bottom
(r)

in R, the

register specified for the top element, is (200001 to Z00512)
tested and output 1 is turned ON or OFF

Input register; 300001 to 300512

Holding register: 400001 10 409999
(W00001 to W09999)

Constant register: 700001 to 704096
{K00001 to K04096)

Link register: R10001 to R11024
R20001 to R21024

#00001 to #00016

2. NORMALLY CLOSED BIT (NCBT)

A. Function

1) The logic state of a specified bit in a specified register is tested and output 1 is turned ON

or OFF accordingly.

2) The same operation is performed as that for a normally closed contact relay element. For
anormally closed contact, power flow is controlled based on the ON/OFF status of a coil.
With NORMALLY CLOSED BIT, power flow is controlied based on the logic state (1/0) of

a specified bit.

B. Structure

ON: Logic state of input1 — Register (R)

specified bit
tested.

NCBT

Bit No. (n)

— Qutput 1: ON or OFF depsnding on logic state
of specified bit.

OFF when bitis 1

ON when bitis 0
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4.2.6 Bit Manipulation Insiructions cont.

Table 4.54 Structural Elements of NCBT

Element Meaning Possible Settings
Top (R) | The logic state of the bit nin R, the Input register: 300001 to 300512
register specified for the top element, is (Z00001 to Z00512)
: tested and output 1 is tumed ON or OFF
: accordingly. Holding register: 400001 to 409899

(W00001 to W09999)

Constant register: 700001 to 704096
{K0C001 to KO4096)

Link register: R10001 to R11024
R20001 to R21024

Bottom S #00001 to #00016
(n)

3. NORMAL BIT (NBIT).

A. Function

1} The logic state of a specified bit in a specified register is set to 1 or reset to 0.

2} The same operation is performed as that for a coil relay element. For a coil, power flow
controls the ON/OFF status of a coil. With NORMAL BIT, power flow controls the logic
state (1/0) of a specified bit.

B. Structure

ON: A specified bit Input1 — Register (R) - Qutput 1: Echoes state of input 1.
issetto 1 orre-
setto .
NBIT
Bit No. (n)
Table 4.55 Structural Elements of NBIT
Element Meaning Possible Settings
Top (R) | The logic state of the bitnin R, the Holding register: 400001 to 409999
register specified for the top element, is {W00001 to W09999)

setto 1 orreset to 0.
Link register: R10001 to R11024

R20001 to R21024

Bottom #00001 to #00016
{n)

4. SET BIT (SBIT)

A. Function

1) The logic state of a specified bit in a specified register is setto 1. SET BIT can be com-
bined with RESET BIT to perform the same operation as that for a latched coil relay ele-
ment.

2) The state of a specified coil in the sixteen continuous coils is set to ON. Coil multiple
usage can be made available by this function. This function also can be used for link
coils, MC cuils, and MC control coils.
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B. Structure

ON: A specified bit Input 1 — Register {R) — Qutput 1: Echoes state of input 1.

issetto 1 or or
specified coils Coils {C)
are set to ON,
SBIT
Bit No. (n)

Table 4.56 Structural E_Iements of SBIT

Element Meaning Possible Settings
Top (R} | The logic state of the bit n in R, the Holding register: 400001 to 409999
(C) |register specified for the top element, is (W00001 to W09999)
set to 1, or the state of coils, the coils ) )
specified for the top element, is set to Link register: R10001 to R11024
OFF. R20001 to R21024
Coik: 000001 to 008177
(000001 to 008177)
Link coil; D10001 to D11009

D20001 to D21009

MC coil: Y10001 to Y10241
Y20001 to Y20241

MC control coil: Q10001 to Q10145
Q20001 to Q20145 -

Bottom #00001 to #00016
n)

5. RESET BIT (RBIT)

A. Function

1) The logic state of a specified bit in a specified register is reset to 0. RESET BIT can be
combined with SET BIT to perform the same operation as that for a latched coil relay ele-
ment.

2) The state of a specified coil in the sixteen continuous coils is set to ON. Coil multipte
usage can be made available by this function. This function also can be used for link
coils, MC coils, and MC control coils.

B. Structure

ON: A specified bit Input 1 — Register (R} |— Output 1: Echoes state of input 1.
isresettoOor or

specified coils Coils (C)
are set to OFF.
RBIT
Bit Ne. (n)
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A
4.2.7 Data Conversion Instructions

Table 4.57 Structural Elements of RBIT

Element

Meaning

Setlings

Top (R)
(€)

Bottom
(n)

The logic state of the bit nin R, the

register specified for the top element, is

set to 1, or the state of coils, the coils
specified for the top element, is set to
OFF.

Holding register: 400001 to 408999
. {W00001 to W09999)

Link register: R10001 to R11024
R20001 to R21024
Coil:- 000001 to 008177

(000001 to 008177)

Link coil: D10001 to D11009
D20001 to D21009

MC coil: Y10001 to Y10241
: Y20001 to Y20241

MC control coil: Q10001 to Q10145
’ Q20001 to Q20145

"1 400001 to #00016

'4.2,7 Data Conversion Instructions

1. BCD-TO-BINARY CONVERSION (BIN)

A. Function .~

The datain the regjsters of the source table is treated as 4-digit BCD data, converted to binary
data, and stored in corresponding registers of the destination table. The conversion is com-
pleted in one scan.

B. Structure

"ON: Datais con- Input 1 — Source table (5}
verted.
Destination
Pointer {P}
BIN
Table size (2)

— Qutput 1: Same status as input 1.

— Output 2: ON if one or more item in source
table cannot be converted.
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Table 4.58 Structural Elements of BIN

Element Meaning Possible Settings

Top (S) | Leading reference number of source table | Input register: 300001 to 300512
(Z00001 to Z00512)

Helding register: 400001 to 409999
{WO00001 to W09909)

Constant register: 700001 to 704096
(KOD001 to K04086)

Link register: R10001 to R11024 or

R20001 to R21024

Middle Reference number of pointer Holding register: 400001 to 409998
(P) (W00001 to W09998)
Link register: R10001 to R11023 or

R20001 to R21023

Bottom | Size of source and destination tables Constant: #00001 to #00016

(Z)

2. BINARY-TO-BCD CONVERSION (BCD)

A. Function

The data inthe registers of the source table is converted from binary data to 4-digit BCD data
and stored in corresponding registers of the destination table. The conversionis completed in
one scan,

B. Structure

ON: Data is con- Input 1 —~ Source table {S) — Output 1: Echoes state of input 1.
- verted.
Destination . . .
b — Cutput 2: ON if one or more item in source
Pointer  (P) table cannot ba converted.
BCD
Table size (Z)
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4.2.7 Data Conversion Instructions cont.

Table 4.59 Structural Elements of BCD
Element Meaning Possible Settings

Top (8) {Leading reference number of source table | Input register: 300001 to 300512
(Z00001 to Z00512)

Holding register: 400001 to 409999
{W00001 to W09999)

Constant register: 700001 to 704096
{K0D0O01 to K04096)

Link register: R10001 to R11024 or

; " R20001 to R21024

Middle Reference number of pointer Holding register: 400001 to 409598
(P {(W00GC01 to W09998)

Link register: ~ R1000t to R11023 or
R20001 to R21023

Bottom | Size of source and destination tables Constant: #00001 to #00016
(Z)

3. ASCII-TO-BINARY CONVERSION (ATOB)

A. Function

The data in each pair of registers forming a block in the source table is treated as four ASCH
characters and converted 10 4-bit binary data and stored in corresponding registers of the
destination table. The conversion is completed in one scan. The only ASCH characters that
can be converted are 0to9and Ato F.

B. Structure

ON: Datais con- Input 1 —{ Source table (8) — Output 1: Echoes state of input 1.
verted. ’
’[D?Jsl-‘.tination oy Qutput 2: ON if one or more item in source
anle (& table cannot be converted.
ATOB

Table size (Z}
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Table 4.60 Structural Elements of ATOB

Element Meaning Possible Settings

Top (8) | Leading reference number of source table [ Input register: 300001 to 300511
{(Z00001 to Z00511)

Holding register: 400001 to 409298
(W00001 to W09998)

Constant register: 700001 to 704095
(K00001 to K04095)

Link register: R10001 to R11023
R20001 to R21023

Middle Leading reference number of destination | Holding register: 400001 to 409999

(D) table _ (W00001 to W09999)
Link register: R10001 to R11024
R20001 to R21024
Bottom Size of destination table Constant; #00001 to #00100
(Z)
4. BINARY-TO-ASCIl CONVERSION (BTOA)
A. Function

The data in each register of the source table is separated into 4 sets of 4-bit binary data, con-
verted into four ASCli characters, and stored in corresponding blocks of the destination table.
The conversion is completed in one scan.

B. Structure

ON: Datais converted. Input 1 —| Source table (S) — Output 1: Echoes state of input 1.

Destination
table (D)

BTOA

Table size (Z)

Table 4.61 Structural Elements of BTOA

Element Meaning : Possible Settings
Top (S} |Leading reference number of source table | input register: 300001 to 300512
(Z00001 to Z00512)

Holding register: 400001 to 409999
(WO00001 to W(09999)

Constant register: 700001 to. 704096
(KOO0O1 to K04096)

Link register: R10001 to R11024
R20001 to R21024

Middle Leading reference number of destination | Holding register: 400001 to 409998

(D) table {W00001 to W09998)
Link register: R10001 to R11023
R20001 to R21023
Bottomn Size of source table Constant: #00001 to #00100

{(Z)
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4,2.7 Data Conversion Instructions cont.

5. 16-BIT CONVERSION (CAST)

A. Functio.n

The numeric expression of a 16-bit binary integer is changed from type 1 to type 2 or from
type 2 to type 1. The conversion is completed in one scan.

B. Structure

ON: Data expression con- input t — Source table (S) — Output 1: Echoes state of input 1.
verted. . -

OFF: Convertfromtype 1to . Input2 — tl)az?tination oy [ Output 2: ON if result of.conversion exceeds
type 2 e ) range of 16-bit binary number.
ON: Convert from type 2 to -
type {. , CAST
ON: Convert unsigned data.  Input 3 —| #00001

OFF: Convert signed data. ‘

Table 4.62 Structural Elements of CAST

Element Meaning Possible Settings
Top (S) | Leading reference number of source table | Input register: 300001 to 300511
(size:2) {(Z00001 to Z00511)

Holding register: 400001 to 408998
{(WO00001 to W0S998)

Constant register: 700001 to 704095
{K0O00O01 to KD4085)

Link register: R10001 te R11023
R20001 to R21023

Middle Leading reference number of destination | Holding register. 400001 to 409998

(D} table (size:2) (WO00001 to W09998)
Link register: R10001 to R11023
R20001 to R21023
Bottom | Fixed Constant: #00001
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6. 32-BIT CONVERSION (DCST)

A. Function

The numeric expression of a signed or unsigned 8-digit decimal integer is changed from type
1 to type 2 or from type 2 to type 1. The conversion is completed in one scan.

B. Structure

ON: Data expression con- Input t —] Source table (S) ~ Quiput 1: Echoes state of input 1.
verted.
Destinati
OFF: Convertsfromtype 1to  nput 2 — taifgnat’on O [~ Output 2: ON if absolute value of result of con-
type 2. version exceeds 99,999,999,
ON: Converts from type 2 to
type 1. DCST
OFF: Converts unsigned data.  Input 3 ~— #0000+

ON: Convetts signed data.

Table 4.63 Structura! Elements of DCST

Element Meaning Possible Settings
Top (S) | Leading reference number of source table | Input register: 300001 to 300511
{size:2) (Z00001 to Z00511)

Holding register: 400001 to 409998
(W00001 to W(09998)

Constant register: 700001 to 704095
(KO0001 to K04095)

Link register: R10001 to R11023
R20001 to R21023

Middie Leading reference number of destination | Holding register: 400001 to 409998

(D) table (size:2) (WO00001 to W09998)
Link register: R10001 1o R11023
R20001 to R21023
Bottom | Fixed Constant: #00001

4.2.8 Other Data Manipulation Instructions

1. SET WORD DATA (SDAT)

A. Function

Word data (16-bit data) is set in a register. Execution of the instruction is completed in one
scan. This instruction can be thought of as one type of data transfer instruction.
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4.2.8 Other Data Manipulation Instructions cont.

B. Structure

ON: Data is set. Input1 —| Source (S)

SDAT

Destination (D)

— Output 1: Echoes state of input 1.

Table 4.64 Structural Elements of SDAT

Element

Meaning

Possible Settings

Top (S)

Reference number of source

Constant; #00000 to #65535

Input register: 300001 to 300512
. {Z00001 to Z00512)

Holding register. 400001 1o 408999
) {W00001 to W09999)

Constant register: 700001 to 704096
(K0O0001 to K04096)

Link register: R10001 to R11024 or
R20001 to R21024

Bottom
(8)

Reference number of destination

Holding register: 400001 to 409999
{W00001 to W09999)

Link register: R10001 to R11024 or
R20001 to R21024

2. SET DOUBLE WORD DATA (SDDT)

A. Function

A 32-bit binary integer is set in two consecutive registers using a type 2 numeric expression.
Execution of the instruction is completed in one scan. This instruction can be thought of as
one type of data transfer instruction.

B. Structure

ON: Datais set. Input 1 — Source 1 (81)

Source 2 (S2)

SDDT

Destination
table (&)}

— Qutput 1: Echoes state of input 1
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Table 4.65 Structural Elements of SDDT

Element Meaning Possible Settings
Top (S1) | Specify the upper 16 bits of the 32-bit Constant: #00000 to #65535
data between 0 and 65,535,
Middle Specify the lower 16 bits of the 32-bit data
(52) between 0 and 65,535.
Bottom | Leading reference number of destination | Holding register: 400001 to 409998
{D) table. The 32-bit data is set as follows (W00001 to W09998)
(table size fixed at 2):
Link register: R10001 to R11023 or
D+1 Upper 16 bits 2nd R20001 to R21023
D Lower 16 bits 1st

3. LOGICAL BYTE REARRANGEMENT (TWST)

A. Function
Each register in the destination table is separated into upper and lower bytes and then the

order of the bits within each byte is placed in reverse order. The rearrangement is completed
in one scan.

B. Structure

ON: Datarearranged. Input 1 —{ Destination — Output 1: Echoes state of input 1
table (D) .

TWST

Table size (Z)

Table 4.66 Structural Elements of TWST

Element Meaning Possible Settings
Top (D) Leading reference number in destination | Holding register: 400001 to 408999
tabie (W00001 to W09999)
Link register: R10001 to R11024
R20001 to R21024
Bottom | Size of destination table Constant: #0000 to 400100
()

4. SWAP (SWAP)

A. Function
Each registerin the source tabie is separated into upper and lower bytes and then the order of

the bytes is reversed and stored in the corresponding register of the destination table. The
rearrangement is completed in one scan.
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4.2.8 Other Data Manipulation Instructions cont.

- B. Structure

ON: Upper and low- |npdt1 —{ Source tabfe (S) — Output 1: Echoes state of input 1

er bytes are re-

versed.
Destination
table (D}

SWAP
Table size (Z)
Table 4.67 Structural Elements of SWAP
Element ~ Meaning Possible Settings

Top (S) |Leading reference number in source table | input register. 300001 to 300512
: {Z00001 to Z00512)

Holding register: 400001 to 409999
(WO00001 to W09999)

Constant register: 700001 to 704096
{KO0001 to K04096)

Link register: R10001 to R11024
R20001 to R21024

Middle Leading reference number in destination | Holding register: 400001 to 409999

(D) table {WO00001 to W09999)
Link register: R10001 to R11024
R20001 to R21024
Bottomn Size of source and destination tables Constant: #00001 to #00100
| {£)

5. SORT (SORT)

A. Function

The data in each register of the source table or of the destination table is treated as 16-bit
binary data (0 to 65,535), the data is sorted into ascending or descending order, and then the
sorted result is stored. The sort is completed in one scan.

B. Structure

ON: Data sorted. Input 1 — Source table (8} ~— Output 1: Echoes state of input 1.
ON: Descending Input 2 — Destination F— Cutput 2: ON when a sort error occurs.
OFF: Ascending table (D}
SORT

ON: Sortdestination Input3 — Table size (Z)

table data 1
OFF: Sort source

table data
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Table 4.68 Structural Elements of SORT

Element Meaning Possible Settings

Top (S) |Leading reference number in source table | Input register: 300001 1o 300512
{Z00001 to Z00512)

Holding register: 400001 to 409999
(W00001 to W09999)

Constant register: 700001 to 704096
{K00001 to KO4096)

Link register: R10001 to R11024
R20001 to R21024

Middle Leading reference number in destination | Holding register: 400001 to 409999

(D) table (W00001 to W09999)
Link register: R10001 to R11024
- F R20001 to R21024
Bottom | Size of source and destination tables Constant: #00001 to #00100
(4

6. BYTE SPLIT (BYSL)

A. Function

The data (word data) in each register of the source table is split into bytes and then the bytes
are stored in the two registers of the corresponding biock in the destination table. The splitis
completed in one scan.

B. Structure

ON: Worddatasplit  Input 1 — Source table (S) — Output 1: Echoss state of input 1.
into byte data.

Destination
table (D}

BYSL

Table size (Z)
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Table 4.69 Structural Elements of BYSL

Element Meaning - Possible Settings

Top (S) |Leading reference number in source table | Input register.  ~ 300001 to 300512
(Z00001 to Z00512)

Holding register: 400001 to 409993
(W00001 to W09999)

Constant register: 700001 to 704096
(K00001 to KO4096)

Link register: R10001 to R11024
_R20001 to R21024

Middle Leading reference number in destination | Holding register: 400001 to 409998

(D) table (W00001 to W09998)
' Link register: R10001 to R11023
R20001 to R21023
Bottom Size of source table Constant: - #00001 to #00100
2

7. BYTE COMPOSITION (BYCM)

A. Function

!

The data in the lower bytes of the two registers in each block in the source table is combined
into word data and the data is stored in the corresponding register in the destination table.
Execution is completed in one scan.

B. Structure

ON: Byte datacom-  Input 1 — Source table (S) — Output 1: Echoes state of input 1.
bined into word
data.

Destination table

BYCM

Table size (Z)
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Table 4.70 Structural Elements of BYCM

Element Meaning Possible Settings

Top (8) |Leading reference number in source table | input register: 300001 to 300511
{Z00001 to Z00511)

Holding register: 400001 to 409998
(W00001 to W9998)

Constant register: 700001 to 704095
(K00001 to KO4095)

Link register: R10001 to R11023
R20001 to R21023

Middle Leading reference number in destination | Holding register: 400001 to 409999

(D) table (W0D001 to W09999)
Link register: R10001 to R11024
R20001 to R21024
Bottom | Size of destination table Constant: #00001 to #00100
{2)

8. NIBBLE SPLIT (NBSL)

A. Function

The data (word data) for each register or 16 coils/relays of the source table is split into four
nibbles (4-bit data) and then the nibbles are stored in the four registers of the corresponding
block in the destination table. The split is completed in one scan.

B. Structure

ON: Worddatasplit  Input 1 — Source table (S) — Output 1: Echoes state of input 1.
into nibble data.

Destination tablg
(D)

NBSL

Table size (Z)
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4.2.8 Other Data Manipulaiion Instructions cont.

Table 4.71 Structural Elements of NBSL

Element Meaning Possible Settings

Top (S} |Leading Coik 000001 to 008177 (000001 to O08177)
reference .
number of Input relay: 100001 to 101009 (100001 to 101009)
source table

Input register: 300001 t0 300512 (200901 to Z00512)
Holding register: 400001 to 409999 (W00001 to W09999)
Constant register: 700001 to 704096 (K00001 to K04096}

Link coil: D10601 to D11008 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC control coil: Q10001 to Q10145 or Q20001 to Q20145
MC relay: X10001 to X10241 or X20001 to X20241

MC control relay: P10001 to P10241 or P20001 to P20241
M code relay: M10001 to M10081 or M20001 to M20081

Middle Leading Holding register: 400001 to 409996 (WQ0001 to W09996)
{D} reference ) .
number of Link register: R10001 to R11021 or R20001 to R21021
destination ’
table
Bottom | Size of source | A constant must be specified. The maximum value of the constant
{2) table that can be specified depends on the type of reference that is used.
Coil: #00001 to #00100
Input relay: #00001 to #00064

Input register,

holding register or

constant register: #00001 to #00100
Link coil: #00001 to #00064
Link register: #00001 to #00100

MC coil, MC relay or
MC contral relay: #00001 to #00016

MC control coil:  #00001 to #00010

M code relay: #00001 to #00006

9. NIBBLE COMPOSITION (NBCM)

A. Function

The data inthe lowerfour bits (nibbles) of the four registers in each block in the source table is
combined into word data and the data is stored in the corresponding register or 16 coils/relays
in the destination table. Execution is completed in one scan.
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B. Structure

ON: Nibble data Input 1 — Source table (S) — Output 1: Echoes state of input 1.
combined into
wortd data,
Destination tablel
NBCM
Table size (2)

Table 4.72 Structural Elements of NBCM

Element Meaning Possible Settings
Top (S) |Leading Input register: 300001 to 300509 (Z00001 to Z00509)
reference
number of Holding register: 400001 to 409996 (W00001 to W09996)
source table
ee Constant register: 700001 to 704093 (K00001 to K04093)
Link register: R10001 to R11021 or R20001 to R21021
Middie |Leading Coil: 000001 to 008177 (000001 to O08177)
{D) reference . .
number of Holding register: 400001 to 409999 (W00001 to W09999)
destination
table Link coil: D10001 to D11009 or D20001 to D21009
Link register: R10001 to R11024 or R20001 to R21024
MC coil: Y10001 to Y10241 or Y20001 to Y20241
MC controlcoil: Q10001 to Q10145 or Q20001 to Q20145
Bottom | Size of A constant must be specified. maximum value of constant that can
(Z) destination be specified depends on type of reference that is used.
table Coil: #00007 to #00100
Holding register:  #00001 to #00100
Link coil: #00001 to #00064
Link register: #00001 to #00100
MC coil: #00001 to #00016
MC control coil:  #00001 to #00010
10.BLOCK ADD (BADD)
A. Function

The data in registers of the source table is added by word or by byte in unsigned addition and
the resultis stored in the two registers of the destination table. Execution is completedin one
scan.
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4.2.8 Other Data Manipulation Instructions cont.

B. Structure

ON: Sumofblockis  Input 1 — Source table (S) — Output 1: Echoes state of input 1.

found.

OFF: Word addition ~ Input 2 —{ Destination tablg
ON: Byte addition ®

BADD

Table size (Z)

Table 4.73 Structural Elements of BADD

Element

Meaning

Possible Settings

Top (S)

Leading reference number in source table

Input register.
Holding register:
Constant register:

Link register:

300001 to 300512
(200001 1o Z00512)

- 400001 to 409999

(W00001 to W09999)

700001 to 704096
(K00001 to K04096)

R10001 to R11024
R20001 to R21024

Middle Leading reference number in destination | Holding register: 400001 to 409998
(D) table (W00001 to W09998)
Link register: R10001 to R11023
R20001 to R21023
Bottom | Size of source table Constant: #00001 to #00100
2

11.CHECKSUM (CKSM)

A. Function

Straight check calculation, binary addition check calculation, CRC-16 (cyclic redundancy
check) calculation, or LRC (longitudinal redundancy check) calculation is performed for the
data in the source table. Execution is completed in one scan.
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B. Structure

ON: Checksum cal- Input 1 —{ Source table (S) — Output 1: ON when checksum calculation is
culation per- completed.
formed.

Input 2 — Destination tabla— Output 2: ON when an error is detected. An error
{D) will occur if D+1 =0 orif D+1 > Z,

Select the calculation
to be performed (see CKSM
helow).

Input 3 — Table size (Z)

The type of checksum calculation to be performed is specified by combining inputs 2 and 3.

input | input Checksum Calculation
2 3

OFF |[ON Straight check

ON ON Binary addition check

ON OFF | CRC-16 (cyclic redundancy)
OFF OFF LRC (longitudinal redundancy)

Table 4.74 Structural Elements of CKSM

Element Meaning Possible Settings
Top (8) | Leading reference number in source table | Holding register: 400001 to 408999
(WO00001 to W09999)

Constant register: 700001 to 704096
{K000O01 to K04096)

Link register: R10001 to R11024
R20001 1o R21024

Middle Leading reference number in destination | Holding register: 400001 to 409998

(D) table {size: 2} (W00001 to W09998)
Link register: R10001 to R11023
R20001 to R21023
Boitom Size of source table Constant; #00001 to #01000

4.2.9 System Status Monitoring Instruction

SYSTEM STATUS MONITORING (STAT)

1. Function

1) The data stored in the system status table in the CPU Module is read. The system status
table is part of system memory.
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4.2.10 Sequencers

2) The system status tabie contains data on the following Modules.

a} CPU Module

b) Communications Modules

¢) 1O Modules -

d)} Four-axis Motion Modules

e) Motion Modules

3) SYSTEM STATUS MONITORING can be thought of as a tybe of data transfer instruc-
tions, similar to those introduced eartier in this manual.

4) The value of the pointer and the size of the destination table can be set so that the status
data from any particular block of the source table (system status table} can be transferred
to the destination table. The transfer is completed in one scan.

2. Structure

ON: System status Input 1 — Destination — Output 1: ON at completion of monitoring.
read. pointer P
STAT
Table size (Z)
Table 4.75 Structural Elements of STAT
Element Meaning Possible Settings

Top (P) | Reference number of the pointer

Holding register; 400001 to 409998
(W00001 to W09998)

4]

Link register: R10001 to R11023
R20001 to R21023
Bottom Size of the destination table Constant: #00001 to #00256

4.2.10 Sequencers

1. Function

1) Sequencer Numbers

Thirty-two stepping sequencers are provided. The seguencers are identified by sequencer
numbers running from 1 to 32, e.g., sequencer 1, sequencer 2, etc.
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2) Step Numbers

Each stepping sequencer contains a maximum of 99 steps. The steps are identified by step
numbers running from 1 to 99, e.g., step 1, step 2, elc.

3) Sequencer Control Registers

Stepping sequencer 1 is controlled by the content of holding register 402001; sequencer 2, by
the content of holding register 402032, etc. These registers are called stepping sequencer
control registers. The contents of these registers can be manipulated with timer, counter,
arithmetic, or other instructions to advance the stepping sequencers, to implement returns,
jumps, ete.

2. Structure

1) Reference Numbers

Reference numbers are allocated to stepping sequencers as shown below. For example,
201032 is the reference number allocated to step 32 of sequencer 1. The reference numbers
in parentheses are used for alphanumeric numbers.

2YY XXX (SYYXXX)

Step No. {001 to 099)
Stepping sequencer No. (1 to 32}

2) Contacts

Stepping sequencers are used in ladder programming through N.O. and N.C. contacts. Tran-
sitional contacts cannot be used. The structure of the N.O. and N.C. contacts for stepping
sequencers is shown below.

a) N.O. Contacts for Stepping Sequencers

| Sf— o —{s]
2YYXXX SYYXXX

b) N.C. Contacts for Stepping Sequencers

— 8|~ o —3]

2YYXXX SYYXXX
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4.2.11 Program Control Instructions -

Table 4.76 Operation of Stepping Sequencer

Stepping Control Contents of Stepping Sequencer Control Register
Sequencer Register
No. Reference No. 1 2 3 —_ 99
(See Note.)
1 402001 Only Only Only _ Only
201001 ON | 201002 ON | 201003 ON 201099 ON
2 402002 Oniy Only Only —_— Only
202001 ON } 202002 ON | 202003 ON 202099 ON
3 402003 Only Only Only — Only
203001 ON { 203002 ON | 203003 ON 203099 ON
32 402032 Only Only Only —_ Only
232001 ON | 232002 ON | 232003 ON |. 232099 ON

Note Holding registers 402001 to 402032 can be used as normal holding registers when they are
not being used to control stepping sequencers.

4.2.11 Program Control Instructions

1. Skip Node Instructions (SKPC, SKPR)

A. Function

1) The skip node instructions are used o freeze solving the program of a specified number
of networks by skipping over them. None of the ladder logic programming in the skipped
networks will be solved.

2) The skip node instructions can be used to reduce the scan time, to give solving specific
networks higher priority, or to create subroutines in the high-speed and normal seg-
ments.

3) There are two skip node instructions. The function and operation of these instructions are
the same, '

a) SKIP CONSTANT (SKPC): The number of networks to be skipped is specified
as a constant between 0 and 9,999,

b) SKIP REGISTER (SKPR): The number of networks to be skipped is specified
as the contents of a register between 0 and 65,535.

B. Structuré

1) SKIP CONSTANT

ON: Specifiednum-  Input 1 — SKPC
ber of natworks
skipped. Number of
networks (J)
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1) SKPC is the symbol for SKIP CONSTANT,

2} SKPC requires one element (bottom) on the network. Specify a constant between
#00000 and #09999 to specify the number of networks to be skipped.

3) SKIP REGISTER

ON: Specified num-  Input 1 —| SKPR
ber of networks
skipped. Number of
networks (J)

1) SKPR is the symbol for SKIP REGISTER.

2) SKPR requireé one element (bottom) on the network. Refer to Table 4.77to specify the
reference number of a register. The contents of the specified register is the number of
networks to be skipped.

Table 4.77 Structural Elements of SKPR

Element Meaning Possible Settings
Bottom | The contents of the specified register Input register: 300001 1o 300512
)] provide the number of networks {J) to be (Z00001 to 200512)

skipped. J can be between 0 and 65,535.

Holding register: 400001 to 409999
(WO00001 to W09999)

Constant register: 700001 to 704096
(K00001 to KO4096)

Link register: R10001 to R11024
R20001 to R21024

2. Subroutine Instructions

A. Subroutines

1) Up to 1,023 subroutines can be stored in the subroutine segment.

2) Subroutines are identified by subroutine numbers from 1 to 1,023, e.g., subroutine 1,
subroutine 2, ete.

3) Each subroutine is made up of ladder programming constituting one or more networks.
Each subroutine can consist of as many networks as required as long as user program
memary capacity is not exceeded.

4) Each subroutine starts with the SUBROUTINE LABEL. (LAB) instruction and ends with
the SUBROUTINE RETURN (RET) instruction.
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4.2.11 Program Conirol Instructions cont.
5) The following illustration shows two subroutines.

Subroutine Segment

Subroutine 1 Subroutine 2

NET#1 #00001 |=— Subroutine 1| NET#4 #00002 | -— Subroutine 2

—1 #00001 — #00004 405001 [— 405011 [ #00005 [— 405021
NET#2 SDAT SDAT NET#5 SDAT

401001 401004 = 405011 |. - 405021 [~ { 405031 405031 -
BADD DCST Dvie
#00005 | ] #0000 -1 405041 |-

— #00002 — #00005
SDAT SDAT
401002 401005

— #00003 [—| #00006 RET ‘
SDAT SDAT NET#6 #00001
401003 | | 401006

L

NET#3 #00001

Figure 4.1 Subroutines

B. Subroutine Instructions’

1) Three instructions are used with subroutines.

' a) SUBROUTINE JUMP (JSR)
Used to call a subroutine.

b) SUBROUTINE LABEL (LAB)
Used to start a subroutine and assign it a subroutine number.

¢) SUBROUTINE RETURN (RET)
Used to end a subroutine and return to the SUBROUTINE JUMP (JSR) instruction
from which the subroutine was called.

2) Subroutines can be nested, i.e., another subroutine can be called from within a subrou-
tine. Up to 100 subroutines can be nested. Excessive nesting should be avoided to sim-
plify the program and avoid difficulties in debugging and troubleshocting.

3} Looping is possible by nesting subroutines, i.e., the subroutine can be repeatedly
executed in one scan while a specific condition is met. Upto 100 loops can be executed.
Excessive looping of subroutines with long execution times can increase the scan time,
causing inconsistency in scan times or even causing the CPU to stop due to a watchdog
timer error. Be careful when programming loops.
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C. Subroutine Usefulness

Subroutines can be used for the following purposes.

1) Reducing User Program Memory Usage
User program memory can be saved by programming subroutines for ladder program-
ming used repeatedly at various places in the program in one scan.

2) Reducing Scan Time
The scan time can be reduced by programming subroutines for ladder programming that
is not used very often. The ladder programming in the subroutine is solved only whenitis
required, reducing the scan time whenever the subroutine is not executed.

3. SUBROUTINE JUMP (JSR)

A. Function

1) Asubroutine is called, i.e., a jump is made to the specified subroutine and the ladder pro-
gramming is solved,

2) SUBROUTINE JUMP is usedtogether with SUBROUTINE LABEL (used to assignasub-
routine number) and SUBROUTINE RETURN (used to end the subroutine).

B. Structure
ON: Subrouting is Input1 —  Source (S} Output 1: Echoes stats of input 1.
callad,
JSR
#00001 — Output 2: ON when arror occurs.
JSR Storage Locations
JSR can be stored in the high-speed segment, normal segment, or the subroutine seg-
ment.
Tablo 4.78 Structural Elements of JSR
Element Meaning Possible Settings
Top (S) | The value of the constant or the contents | Constant: #0000T to #01023
of the register with the specified reference . ]
number specifies the number of the Holding register: 400001 to 409999
subroutine to call (1 to 1,023), (WO00001 to W09999)
Constant register; 700001 to 704096
(K00001 to K040g6)
Link register: R10001 to R11024
R20001 to R21024
Bottom | Fixed Constant: #00001
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4. SUBROUTINE LABEL (LAB)

A. Function

1) A subroutine is started and assigned a subroutine number.

2) SUBROUTINE LABEL is used together with SUBROUTINE JUMP (usedto call a subrou-
tine number) and SUBROUTINE RETURN (used to end the subroutine).

B. Structure
ON: Makes SUB- nput1—  LAB
ROUTINE LA- :
BEL effective. Subroutine
No. (S)

1) LAB is the symbol for SUBROUTINE LABEL.

2) LAB reduires one element (bottom) on the network. Specify a constant between #00001
and #01023 for the element. The specified constant is the subroutine number.

Note (1) Programming Operation
LAB cannot be stored on a network, deleted, or changed while the CPU Module is run-

ning. The CPU Module must be stopped to perform any of these programming opera-
tions for LAB. .

(2) Storage Locations
LAB must be stored on the first row and first column of a network in the subroutine seg-
ment. It cannot be stored anywhere else.

(3) Subroutine Numbers

Each subroutine number (a constant between #00001 and #01023) can be used only
oncein aLAB instruction, i.e., each subroutine must have a unique subroutine number.

5. SUBROUTINE RETURN (RET)

A. Function

1) A subroutine is ended, i.e., solving the ladder programming in the subroutine is ended
and a return is made to the JSR that called the subroutine.

2) SUBROUTINE RETURN is used logether with SUBROUTINE JUMP (used to call a sub-
routine number) and SUBROUTINE LABEL (used to assign a subroutine number}.

B. Structure

ON: Ends the sub- Input 1 — RET
routines and re-
tums to JSR. #000M

1) RET is the symbol for SUBROUTINE RETURN.
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2) RET requires one element (bottom) on the network. Specify the constant #00001 for the
element.

3) Storage Locations _
RET can be stored on any column of the first row in a network in the subroutine segment.
it cannot be stored aftera coil (including link coils, MC coils, and MC control coils) orin the
high-speed or a normal segment.

6. Master Control Instructions

1) Function

a) Master control instructions can be used to turn OFF the power rail in specified net-
works. If the power rail is turned OFF in a network, the ladder programming will be
solved without power fiow from the power rail.

b) One example of using master control instructions is to turn OFF alt the coils used in
the relay circuits of the specified network.

2) Instructions

There are two master control instructions. These instructions are always used as a pair, as
shown in the following example.

1) MASTER CONTROL ON (MSON)
MSON turns OFF the network’s power rail.

2) MASTER CONTROL OFF (MSOF)
MSOF turns ON the network’s power rail.
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4.2.11 Program Control Instructions cont.

Example

The power rails in networks 2 and 3 will be turned OFF when input relay 100001 turns ON.

a) Input Relay 100001 is OFF.

b) input Relay 100001 is ON.

—' '— MSON | Not executed —I '— MSON Executed .
NET#1| 100001 | #00001 NET#1 | 100001 | #00001
ON OFF
I i | 1 PR | | | /3
! | I v I | 1 i )
NET#2 100002 100003 000002 NET#2 100002 100003 000002
e
—{ MSOF Executed — MsoF | Executed
NET#3 | | #00001 NET#3 | | #00001
ON . ; ON
I L ] |1 PR I | I
I 1 1 S I ()
NET#4 100004 100005 000004 NET#4 100004 100005 000004

A. MASTER CONTROL ON (MSON)

1) Function

The power rail to a network is turned OFF. MASTER CONTROL ON is used in a pair with
MASTER CONTROL OFF, which turns the power rail back ON.

2) Structure

ON: Power rails in Input 1 — MSON
next and follow-
ing networks #00001
tumed OFF.

a) MSON is the symbol for MASTER CONTROL ON,

b} MSON requires one element (bottom) on the network. Specify the constant #00001
for the element.

B. MASTER CONTROL OFF (MSOF)

1) Function

a) The power railto a network is turned back ON. MASTER CONTROL OFFisusedina
pair with MASTER CONTROL ON, which turns the power rail OFF.
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2) Structure

ON or OFF: Input 1 — MSOF
Power rails in next

and following #00001
networks tumed ON,

a) MSOF is the symbol for MASTER CONTROL OFF.

b) MSOF requires one element (bottom) on the network. Specify the constant #00001
for the element.

Note Master Control Instructions cannot be stored on a network, deleted, or moved while the CPU
Module is running. The CPU Module must be stopped to perform any of these programming
operations for MSOF.

4.2.12 /O Control Instructions

1. DIRECT IN (DIN)

A. Function

1) ON/OFF dataisinput during the scan cycle froma Digital Input Module mountedto a local
channel. .

2) The ieéding register in the source table (three consecutive registers) stores the rack
number (1 to 4) where the Digital Input Module to be read is mounted.

3) The second register in the source table stores the slot number (1 to 16) where the Digital
Input Module to be read is mounted.

4) The third register in the source table is used to store error information resulting from
execution of DIN.

5} The ON/OFF data read from the Digital Input Module by DIN is stored in the destination
table.

6) Specify the size of the destination table for the table size (1 to 4).

B. Structure
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ON: Instruction executed. . input1 — Source table (S} — Output1:  ON for nommal end.

Dastination table— Output2: ON for error end.
{8)]

DIN

Table size (Z)

Table 4.79 Structural Elements of DIN

Element Meaning Possible Settings
Top (S) | Reference Holding register: 400001 to 409997 (W00001 to W09997)
number of the
leading register | Link register: R10001 to R11022 or R20001 to R21022
in the source .
table Constant register: 700001 to 704094 (K00001 to K04094)
Middle Reference Holding register: 400001 to 409999 {(W00001 to W09999)
D) number of the . .
leading register | Link register: R10001 to R11024 or R20001 to R21024
inthe .
destination
table
Bottom | Size of the Constant: #00001 to #00004
Z) destination
' table

Note Do notperform I/O allocation for the Digital Input Modules for which DIN is to be used. DIN will
not read data from Digital Input Modules for which I/O allocation has been performed, and
output 2 from DIN will turn ON if an attempt to do so is made.

2. DIRECT OUT (DOUT)

A. Function

1) ON/OFF data is output during the scan cycle from a Digital Output Module mountedtoa
local channel.

2) The leading register in the destination table stores the rack number (1 to 4) where the
Digital Output Module to be read is mounted.

3) The second register in the destination table stores the slot number (1 to 16} where the
- Digital Output Module to be read is mounted.

4) The third register in the destination table is used to store error information resulting from
execution of DOUT. '

5) The ON/OFF data output from the Digital Output Module by DOUT is stored in the source
table. ‘
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6) Specify the size of the source table for the table size (1 to 4).

B. Structure

ON: Instruction executed. input 1 — Destination 'f‘g;e— Output1:  ON for normal end.

Source tabie (S) .~ Output2:  ON for error end.

DOUT

Table size (Z)

Table 4.80 Structural Elements of DIN

Element Meaning Possible Settings

Top (D} |Reference Holding register: 400001 to 409997 (W00001 to W09997)
number of the
leading register | Link register: R10001 to R11022 or R20001 to R21022
in the
destination | Comstant register: 700001 to 704094 (K00001 to K04094)
table

Middle Reference Holding register: 400001 to 409999 (W00001 to W09999)

(S) number of the . i
leading register | Link register: R10001 to R11024 or R20001 to R21024
in the source
table

Bottom | Size of the Constant: #00001 to #00004

{Z) source table

Note Do not perform /O allocation for the Digital Output Modules for which DOUT is to be used.
DOUT will not output data from Digital Output Modules for which /0 allocation has been per-
formed, and output 2 from DOUT will tum ON if an attempt to do so is made.

—4-103 —




AppendixA

Instruction Processing Times

I

—Ael —



Appendix A Instruction Processing Times

Table A.1 Instruction Processing Times

instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Basic Contact Normally Open (N.Q.) and Normally Closed 1.30 0.95
Instruc- {N.C.) Contacts
tions Transitional Contacts Pasitive and Negative Transitional Contacts 1.80 1.30
Coils Using transitional contact for coil. 9.85 7.50
Not using transitional contact for coil. 1.90 1.55
Timers Not 1-, 0.1- and 0.01-s Timers 2.35 1.65
executed '
Executed 5.05 3.15
Not 0.001-s Timer 26.50 21.45
executed
Executed 29.90 24.20
Counters Not UP COUNTER (UCTR) 14.25 7.50
executed
Executed 15.55 7.65
Not DOWN COUNTER (DCTR) 14.05 7.40
executed )

_ Executed : 16.20 8.75
Math Un- UNSIGNED SINGLE | Not No overflow 1.05 1.10
Instruc- signed, PRECISION DEC- executed
tions Four-dig- | IMAL ADDITION

it, Deci- (ADD) Executed 4.45 2.70
ma{.A"‘“' UNSIGNED SINGLE | Not executed 1.05 1.10
M. | PRECISION DEC-
tions IMAL SUBTRAC- Executed 4.45 275
TION (SUB) _
UNSIGNED SINGLE 1 Not No overflow 1.05 1.10
PRECISION DEC- executed
IMAL MULTIPLICA-
TION (MUL) LICA Executed 17.30 10.30
UNSIGNED SINGLE | Not Division for decimal portion 1.25 1.20
PRECISION DEC- executed
IMAL DIVISION
(DIV) Executed 25.15 17.25
Un- UNSIGNED Not executed ' 1.05 1.10
signed, DOUBLE PRECI-
Eight-dig- | SION DECIMAL Executed 22.50 12.90
it, Deci- ADDITION (DADD)
mal Arith- FONSIGNED Not executed 1.05 1.10
;:::;ﬁc DOUBLE PRECH-
. - SION DECIMAL
tions SUBTRACTION Executed 23.60 13.00
{DSUB)
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Instruction Conditions GL120 GL130
Processing | Processing
. Time (us) Time (us)
Math Un- UNSIGNED Not executed 1.05 1.10
Instruc- signed, DOUBLE PRECI-
tions Eight-dig- | SION DECIMAL
it, Deci- MULTIPLICATION Executed 46.95 22.90
mal Arith- | (DMUL)
metic
UNSIGNED Not executed 1.25 1.20
tl::)sr':;uc- DOUBLE PRECI- Executed | Division for remainder 231.70 26.45
SION DECIMAL DI- - )
VISION (DDIV) Division for decimal portion 416.15 29.90
Quotient overflow 38.35 20.75
Signed, | SIGNED SINGLE Not executed 1.05 1.10
Four-dig- { PRECISION DEC-
it Deci- IMAL ADDITION Executed [0+ 0 21.85 9.85
mal Arith- | (SADD} (~9999) + (-9999) 27.70 12.45
Irrf:::':‘c SIGNED SINGLE Not executed 1.05 1.10
f - PRECISION DEC-
tions IMAL SUBTRAG. | Executed [0-0 21.85 9.85
TION (SSUB) (-9999) — (-9999) 23.45 10.40
SIGNED SINGLE Not executed 1.05 1.10
PRECISION DEC-
IMAL MULTIPLICA- Executed |0x0 21.85 11.45
TION (SMUL) {—9999} x (-9999) 25.75 1.70
SIGNED SINGLE Not executed 1.25 1.25
PRECISION DEC-
?\Sﬁgkl?lwsz Executed | Division for decimal portion 29.10 14.95
Signed, | SIGNED DOUBLE | Not executed 1.05 1.10
Elght-dig- | PRECISION DEC-
it. Deci- IMAL ADDITION Executed [0+0 33.55 18.80
mal Arith- | (SDAD) {99999999) + (99999999) 34.45 18.95
metic (-99999999) — (-99999998) 36.30 17.45
:i'f;;uc' SIGNED DOUBLE | Not executed 1.05 1.10
RARE&SJQ_INR%%C“ Executed |0-0 3355 18.80
TION (SDSB) (99999999) — (99999999} 33.55 19.90
. {—99999999) - (-99999999) 34.45 18,70
Decimal ] SINGLE PRECI- Not executed 1.05 1.10
Square SION DECIMAL )
Root SQUARE ROOT Executed o 228.5 162.60
Instrue- {SQRT) /@099 235.80 162.50
tions DOUBLE PRECI- | Not executed 1.05 1.10
SION DECIMAL n
SQUARE ROOT Executed [0 308.00 221.55
{DSQR) /90099999 319.60 221.70
Decimal | DECIMAL SINE Not executed 1.05 1.10
::3220 (SIN) Executed | SIN (90° ) 3250 20.55
Instrue- SIN (0.0001°) 397.15 296.30
tion DECIMAL COSINE | Not executed 1.05 1.10
(COS) Executed | COS (0°) 31.40 19.95
COS (89.9999°) 395.65 295.95
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Appendix A Instruction Processing Times

Instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Math Sixteen- | 16-BIT ADDITION Not executed 1.25 1.20
instruc- | bit Arith- | (AD16) Executed | Unsigned, No overflow 14.50 3.55
tions metic N -
Instruc- Signed, No overflow 14.25 3.20
tions 16-BIT SUBTRACTION | Not executed 1.35 1.25
(SB16) Executed | Unsigned 15.00 3.85
. Signed 14.50 3.75
16-BIT MULTIPLICA- Not Unsigned, signed 1.05 1.00
TION {MU16) executed .
. Executed 15.50 5.10
16-BIT DIVISION Not executed 1.25 1.20
{DV16) Unsigned | Executed | Integer 19.15 14.05
Overflow error . 18.40 13.80
Signed Executed | Integer 25.85 18.10
‘ Overflow error 22.00 15.30
Thirty- 32-BIT ADDITION Not executed 1.25 1.20
R‘!ﬁ#ﬁﬂ‘eﬁc (AD32) Executed | Unsigned, No overflow 10.50 4.05
Instruc- Signed, No overflow 9.65 3.70
tions 32-BIT SUBTRACTION [ Not executed 1.25 1.25
(SB32) Executed | Unsigned, No overflow 11.50 4.25
‘ Signed, No overflow 10.95 4,15
32-BIT 16-BIT Not executed "1.35 1.25
QT%';‘.';AHE COMPARE ['Executed | Unsigned, OPR1 = OP2 12.20 2.35
( ) Unsigned, OPR1 < OP2 14.50 435
Unsigned, OPR1 > OF2 15.10 450
Signed, OPR1 = OP2 12.20 2.35
Signed, OPR1 < OP2 14.65 3.85
Signed, OPR1 > OP2 14.05 4.75
32BIT Not executed 1.45 1.25
COMPARE [Executed Unsigned, OPR1 = OP2 18.30 2.55
) Unsigned, OPR1 < OP2 18.20 445
Unsigned, OPR1 > OP2 18.35 4,60
Signed, OPR1 = OP2 18.50 255
Signed, OPR1 < OP2 18.25 3.90
Signed, OPR1 > OP2 18.50 4.80
Data REGISTER-TC-TABLE MOVE Not executed 13.15 9.45
E’:t':iie_r (R=T) Executed | Pointer < Table size 16.45 11.00
tions FEIQE-TO-REGETER MOVE Pointer = Table size 17.45 12.00
Painter not updated (point- 15.50 10.85
TABLE-TO-TABLE MOVE er incrementing disabled)
(T-T) (input 2 ON)
Pointer = 0 (input 3 ON) 14.15 10.45
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Instruction Conditions GL120 GL130
Processing | Processing
Time {us) Time (us)
Data FIRST IN (FIN) Not executed 13.70 10.20
Transfer Executed | Table size = 10 21.95 15.00
Instruc- -
tions Table size = 50 37.95 23.00
Table size = 100 {Max.) 57.95 33.00
Pointer = Table size 14.60 10.65
FIRST OUT {FOUT) Not executed 13.65 10.10
Executed | Table size = 10 16,40 10.70
Table size = 50 16.40 10.70
Table size = 100 (Max.) 16.40 10.70
Pointer = Table size 14.30 10.55
TABLE SEARCH (SRCH) Not executed ' 14.25 9.35
Executed | Table size of 100, match at 1st 18.10 11.75
entry
Table size of 100, match at 100th 92.50 58.70
entry
Table size of 100, no match 92.70 56.75
TABLE SET ({TSET) Not executed 1.05 1.10
Executed | Table size = 1 12.80 4.30
Table size = 50 34.85 16.55
Table size = 100 (Max.) 57.35 29.05
BLOCK MOVE (BLKM) ~ Not executed 1.05 1.10
(42.50) (22.05)
Executed | Table size = 1 2.65 1.85
(14.05) (9.90)
Table size = 50 22.25 11.65
(53.25) (29.50)
Table size = 100 (Max.) 42.25 21.65
(93.25) (49.50)
BLOCK-TO-TABLE MOVE Not executed 17.15 9.55
(BLKT) Executed | Table size =1 37.95 13.30
Table size = 50 57.55 23.30
Table size = 100 77.55 33.35
TABLE-TO-BLOCK MOVE Not executed 12.80 9.60
(TBLK) Executed | Table size = 1 20.60 13.30
Table size = 50 40.20 23.30
Table size = 100 60.20 33.35
INDIRECT BLOCK WRITE Not executed 1.05 1.10
(IBKW) Executed | Table size = 1 22.00 15.55
Table size = 50 365.00 255.65
Table size = 100 715.00 500.65
Table size = 255 1800.00 1260.15
INDIRECT BLOCK READ Not executed 1.05 1.10
(IBKR) Executed | Table size =1 19.10 15.10
Table size = 50 195.50 1256.35
Table size = 100 375.50 237.85
Table size = 255 933.90 586.60

*Values in parentheses are for processing discrete bits.
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Appendix A Instruction Processing Times

Instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Indexed | DESTINATION INDEXED Not executed 1.45 1.30
Block BLOCK TRANSFER 1 (DIBT)  ['Execuled |Table size = 1 39.45 30.10
Jransfer Table size = 50 174.20 120.75
tions Table size = 100 311.70 213.25
DESTINATION INDEXED Not executed 1.45 1.30
BLOCK TRANSFER 2 (DIBR) Executed | Table size = 1 35.50 28.25
Table size = 50 177.60 118.90
Table size = 100 322.60 211.40
SOURCE INDEXED BLOCK Not executed 1.45 1.30
TRANSFER 1 (SIBT) Executed | Table size = 1 40.50 31.60
Table size = 50 175.25 124.70
: . Table size = 100 312.75 219.70
SOURCE INDEXED BLOCK Not executed 1.45 1.30
TRANSFER 2 (SIBR) Executed | Table size = 1 36.20 27.65
‘ Table size = 50 178.30 120.75
Table size = 100 323.30 215.75
Matrix LOGICAL AND (AND) Register | Not executed 1.05 1.25
t'{:;:;“c' . , Executed | Table size =1 3.75 3.20
Table size =50 123.80 74.25
Table size = 100 246.30 146.75
Digital Not executed 42.45 21.75
Executed | Table size =1 14.80 10.25
Table size = 50 154.45 88.65
Table size = 100 296.95 168.65
LOGICAL OR (OR) Register | Not executed 1.05 1.25
Executed | Table size =1 3.75 3.20
Table size = 50 123.80 74.25
Table size = 100 246.30 146.75
Digital Not executed 42.45 21.75
Executed | Table size =1 14.80 11.20
Table size = 50 154.45 99.40
. Table size =100 296.95 189.40
LOGICAL EXCLUSIVE OR Register | Not executed 1.05 1.25
(XOR) Executed | Table size =1 3.75 3.20
Table size = 50 123.80 74.25
Table size = 100 246.30 146.75
Digital Not executed 42.45 21.75
' Executed | Table size =1 14.80 10.35
Table size = 50 154.45 98.55
Table size = 100 296.95 188.55
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Instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Matrix LOGICAL COMPLEMENT Register | Not executed 1.05 1.25
Instruc- | (COMP) Executed | Table size = 1 3.50 3.15
tions -
Table size = 50 103.95 66.85
Table size = 100 206.45 131.85
Digital Not executed 42.45 21.75
Executed | Table size =1 14.45 10.60
Table size = 50 132.05 84.10
Table size = 100 252.05 159.10
LOGICAL COMPARE {CMPR) Not executed 230 215
Table size | Executed | All matches 129.90 64.30
=100 No match at 1st entry 27.80 18.05
No match at 800th 81.95 42.40
entry
No match at 1600th 136.95 67.40
entry
LOGICAL BIT MODIFY (MBIT) |Constant | Not executed 1.25 1.20
. for source,
rggisters Executed |#600 OFF 2.80 1.95
f -
or des #600 ON 3.70 1.80
Constant | Not executed 242,70 104.35
for source,
d|gft3|s for [ Executed |#511 OFF 263.25 116.40
tina. .
destina #511 ON 26260 115.80
Registers | Not executed 1.25 1.20
for source,
registers Executed |#600 OFF 19.70 13.90
des-
for des #600 ON 19.35 13.30
Registers | Not executed 207.10 104.35
for source,
digitals for | Executed |[#511 OFF 230.65 119.00
destina- #511 ON 230.30 118.40
LOGICAL SENSE (SENS) Not executed 2.70 2.35
Exscuted | Constant | #600 OFF 410 1.60
for source,
registers
for des- #600 ON 4.10 1.10
tination
Constant | #511 OFF 4.25 1.60
for source,
digitais f
destna. | [#511 0N 4.25 1.10
tion
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Appendix A Instruction Processing Times

GL130

Instruction Conditions GL120
Processing | Processing
Time (us) Time (us)
Matrix LOGICAL SENSE (SENS) Executed |Registers |#600 +1 20.70 14.45
Instruc- for source,
tions registers
for des- | #600~1 18.00 12.05
tination
Registers | #511 +1 20.30 14.20
for source,
- digitals for
destina- | #511 =1 18.00 11.80
tion )
LOGICAL BIT ROTATE (BROT) | Register | Not executed 1.25 1.20
t_ab'eOSize Executed | Shifted right 210.05 162.90
=10 Rotated right 208.75 161.35
Shifted left 210.20 162.85
Rotated left 209.75 162.10
Digital Not executed 42,70 22.15
13‘1"(?05‘26 Executed | Shifted right 256.25 185.75
- Rotated right 254.95 184.20
Shifted left 256.40 185.70
. Rotated left 255.95 184.95
LOGICAL MULTI-BIT ROTATE | Not executed 1.45 1.30
(MROT) Executed | Table size | Shifted right 25.30 17.65
=1 Rotated right 26.50 18.00
Shifted left 25,20 17.75
Rotated left 26.40 18.10
Table size | Shifted right 199.25 110.75
=50 Rotated right 200.45 111.10
Shifted left 189.15 110.85
Rotated left 200.35 111.20
Table size | Shifted right 376.75 205.75
=100 Rotated right 377.95 206.10
Shifted left 376.65 205.85
Rotated left 377.85 206.20
LOGICAL BIT COUNT (BCNT) Not executed 1.25 1.20
Executed | Table size | 0 bits counted 18.80 12.20
=1 1 bits counted 16.05 12.20
Table size | O bits counted 180.30 107.75
=50 1 bits counted 183.20 107.75
Table size | 0 bits counted 365.30 205.25
=100 1 bits counted 350.70 205.25
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Instruction Conditions ) GL120 GL130
Proces- | Proces-
sing sing
Time {ps) | Time (us)
Bit Manipu- { NORMALLY OPEN BIT (NOBT) Executed | Specified bit OFF 1.70 1.15
lation Specified bit ON 1.85 1.65
Instructions — -
NORMALLY CLOSED BIT (NCBT) | Executed | Specified bit OFF 1.85 1.55
' Specified bit ON 1,70 1.15
NORMAL BIT (NBIT) Not executed 2.30 1.75
Executed 2.95 1.65
SET BIT (SBIT) Not Register 1.05 1.10
executed :
Executed | Register 1.90 1.20
RESET BIT (RBIT) Not Register ' 1.05 1.10
executed
Executed | Register 1.90 1.20
Data _ BCD-TC-BINARY CONVERSION | Not executed 1.45 1.30
ﬁzi‘,‘;i: sion (BIN) Executed | Table size = 1 26.15 19.10
! Table size = 8 79.00 56.20
Table size = 16 (Max.) 139.40 98.60
BINARY-TO-BCD CONVERSION | Not executed 1.45 1.30
(BCD) Executed | Table size = 1 26.65 18.55
‘ Table size = 8 : 86.15 51.80
Table size = 16 (Max.) 154.15 89.80
ASCII-TO-BINARY CONVERSION | Not executed 1.25 1.20
(ATOB) Executed | Table size = 1 21.65 15.90
Table size = 50 406.30 221.70
Table size = 100 {Max.) 798.80 431.70
BINARY-TO-ASCIli CONVERSION | Not executed 1.05 1.10
(BTOA) Executed | Table size = 1 19.00 14.30
Table size = 50 347.30 200.50
Table size = 100 {(Max.) 682.30 320.50
16-BIT DATA CONVERSION Not executed 1.45 1.20
(CAST) Executed | No sign, 18.85 10.10
to 16-bit
binary Error 18.90 9.70
Sign, to + 19.95 11.05
16-bit
binary Error 21.85 10.65
No 18.50 9.70
signed,
Eight-dig-
it, Deci-
mal
Signed, + 19.00 9.95
!Eight-c_lig-
it, Deci- - 19.60 9.50
mal
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Appendx:x A Instruction Processing Times

GL120

Instruction Conditions GL130
Proces- | Proces-
sing sing
) Time (us) | Time {us)
Data . 32-BIT DATA CONVERSION Not executed 1.45 1.20
Conversion 1 (DCST) ‘ Executed | No sign, | 65535 : 65535 19.50 10.45
Instructions hi
to 32-bit
Sign, to ~-32767 : 65535 21.40 10.65
32-bit
- No 99999999 26.00 12.05
signed, )
Eight-dig-
it, Deci- | 4294967295 193.55 11.50
mal
Signed, —99999999 28.10 11.80
_Eight-cjig-
| t, Deci- 2147483647 194.05 11.75
. mal
Other Data Datg SET WORD DATA Not executed 1.05 1.10
Manipulation ( Setting (SDAT) Executed | Register 2.15 0.95
Instructions | Instructions
- Constant 1.45 0.75
SET DOUBLE Not executed 2.45 0.95
WORD DATA '
(SDDT) Executed 1.056 1.10
Data LOGICAL BYTE Not executed 1.05 1.15
Rearrange | REARRANGEMENT ['Execited [ Table size = 1 1485 | 12.35
ment {TWST) -
Instructions Table size = 50 191.25 125.05
Table size = 100 371.25 240.05
SWAP (SWAP) Not executed 1.05 1.10
. E_xecuted Table size = 1 12.85 5.20
Table size = 50 113.30 78.70
Table size = 100 (Max.) 215.80 153.70
SORT (SORT) Not executed 1.25 1.20
Sort des- | Executed ‘ Size =1 29.85 23.60
tination I Fsoyrce in | Executed | Size=50 | 700.35 | 536.95
descend- descend-
ing order | ing order Size =100 | 155250 | 1194.15
Source in | Executed | Size = 50 77755 585.45
ascend- -
ing order Size =100 | 1700.20 | 1285.20
Source in | Executed | Size =50 1172.25 868.65
random -
order Size =100 | 2648.10 | 1977.05
Sort des- [ Executed Size =1 29.85 22.45
tination I 'gqrce in | Executed | Size = 50 787.05 558.65
ascend- | jescend-
ing order | ing order Size=100 | 1719.60 | 1229.70
' Source in | Executed [ Size=50 | 707.45 | 519.55
ascend- -
ing order Size =100 | 1566.90 1156.75
Source in | Executed | Size =50 1195.75 828.55
random -
order Size =100 | 2860.55 | 1993.25
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Instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Other Data SORT (SORT) Indexed Executed Size =1 32.55 25.00
Data Rear- sontinde- Isourcein | Executed |Size=50 | 684.35 513.85
Manipulat | range- scending | descend-
ion ment order ing order Size = 100 | 1517.60 1138.75
Instructio | Instruc- 8 -
ns tions Source in | Executed | Size = 50 841.65 593.90
ascending -
order Size = 100 | 1825.30 1293.90
Source in | Executed | Size =50 | 1364.85 928.60
random -
order Size = 100 | 3081.10 2094.05
Indegced Executed Size =1 32.35 24.90
Sortin as- I'Source in | Executed | Sze =50 | 841.45 599.25
cending | gascend-
order ing order Size =100 | 1825.10 1307.00
Source in | Executed | Size = 50 684.15 518.10
ascending | . -
order Size = 100 | 1517.40 1151.70
Source in [ Executed | Size =50 | 1371.50 935.90
random -
order Size = 100 | 3312.75 2267.45
Data BYTE SPLIT (BYSL) | Not executed 1.05 1:10
gg'r':{bine Executed | Table size = 1 13.85 5.90
Instruc- Table size = 50 160.85 106.35
tions Table size = 100 (Max.) 310.85 208.85
BYTE COMPOSI- Not executed 1.05 1.10
TION (BYCM) Executed | Table size = 1 13.45 5.55
Table size = 50 140.85 88.85
Table size =100 {Max.) 270.85 173.85
NIBBLE SPLIT Not executed 1.05 1.10
(NBSL) Executed | Table size =1 16.75 715
Table size = 50 283.80 161.50
Table size = 100 (Max.) 556.30 319.00
NIEBLE COMPOSI- | Not executed 3.00 1.10
TION (NBCM) Executed | Table size =1 (Register) 18.80 7.40
: Table size = 50 (Register) 293.20 166.65
Table size = 100 (Max.) (Register) 573.20 329.15
Other BLOCK ADD Not executed 1.25 1.20
tlpstruc- (BADD) Executed | Byle addi- | Table size = 1 20.25 13.00
ons - ‘ tion Table size = 50 140.30 86.50
Table size = 100 262.80 161.50
Word Table size = 1 19.60 13.35
addition  Topic size = 50 100.45 72.15
Table size = 100 182.95 132.15
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Appendix A Instruction Processing Times

Instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Other Other CHECKSUM Not executed 1.45 1.30
Data Instruc-  { (CKSM) Executed |Word sum | Table size =1 - 17.70 13.30
Manipuiat |tions -
ion Table size = 100 171.15 142.00
Instructio Table size = 255 411.40 343.50
ns ‘Byte sum | Table size = 1 18.10 13.35,
Table size = 100 181.45 137.10
; Table size = 255 437.20 330.85
CRC Table size =1 24.20 20.40
Table size = 100 823.70 681.80
Table size = 255 2072.80 1693.80
LRC Table size = 1 17.75 12.85
Table size = 100 181.10 136.60
Table size = 255 436.85 330.35
System | SYSTEM STATUS MONITOR- Not executed - 1.25 1.20
Status | ING (STAT) ‘ Executed | Words 110 8 70.60 52.45
inonltor— Reading system status
Iniruc . Words 9 to 132 866.50 571.00
tion Reading /O Module health table
: Words 133 to 162 227.30 152,70
Reading remote status
Words 163 to 256 655.70 433.05
- | Reading /O error counters
Words 256 to 274 151.40 103.10
Reading Option Module status
Words 275 to 296 172.90 117.10
Reading Option Module revision
Words 297 to 336 295.30 197.20
Reading Local I/Q status history
Words 337 to 376 295.30 197.20
Reading Stop status history
Words 377 to 386 91.30 63.70
Reading No. 1 MC20 Module error
status history
Words 387 {0 396 91.30 63.70
Reading No. 2 MC20 Module error
: | status history
Words 397 to 464 674.40 415.30
Reading PC Link bit status
Se- SEQUENCE CONTROL INTER- | Not Drum sequence mode 22.65 28.60
quence FACE (SCIF) executed ICMP mode 20.55 5735
ﬁgm:g[ ' Exescuted | Drum sequence mo- fncrement 34.70 35.70
tions de, Table size =255  [pginter 0 34,25 34.90
clear
Last step 35.10 36.40
ICMP mode, Table Compari- 29.35 32.90
size = 2565 son efrot
Compari- 30.70 33.55
soh okay
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Instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Program | Skip SKIP CONSTANT Not executed 0.85 0.90
Control Node {SKPC) g -
Instruc- Instruc- SKIP REGISTER Executed Sk!p network =1 12.65 17.95
tions tions (SKPR) Skip network =50 175.50 110.85
Skip network =100 341.65 205.85
Subrou- | SUBROUTINE Not executad 1.05 1.10
e e LooMP WSR) Executed | 20.95 18.70
tions SUBROUTINE Not executed 0.85 0.90
RETURN (RET) Executed | 10.25 9.70
Master MASTER CON- Not exscuted 0.85 0.70
Control TROL ON {MSON) Executed l 1.35 0.90
Instruc- : -
tons  |MASTERCON- | Not executed - Z
TROL OFF (MSOF} [Eracuted | 0.95 0.25
YO Con- | DIRECT IN" (DIN}) Not exscuted 1.25 1.20
::aos]truc Executed |Input 1 word 79.35 50.75
tions Input 2 words 8240 §2.75
DIRECT QUT™ (DOUT) Not executed 1.25 1.20
Executed | Output 1 word 78.70 48,70
Input 2 word 81.75 50.35
Expan- integer BASE 10 LOG- Not executed 1.05 1.10
sion Math | Galcula- | ARITHM (EMTH Executed | LOG (99999999) 137.95 108.15
Instruc-  {tions LOG)
tions LOG (9999) ~ 159.10 124.70
(EMTH) Error 26.10 19.65
BASE 10 ANTILOG- | Not executed 1.05 1.10
Qﬁfgg (EMTH Executed | ANLOG (7999) 36.55 26.40
ANLOG (7997) 222,75 182.15
Error 26.40 19.75
Floating | INTEGER TO Not executed 1.05 1.10
Point FLOATING POINT
Decimal CONVERSION Executed | 99999999 87.75 68.20
Caleula- | (EMTH CNVIF) 0 73.35 55.00
tions INTEGER + FLOAT- | Not executed + 1.05 1.10
ING POINT ADDI-
TION (EMTH AD- Executed {0+ 0.0 88.25 70.65
DiIF} 99999999 + (9.999999E+7) 121.75 97.00
INTEGER — FLOAT- [ Not executed 1,05 1.10
ING POINT SUB- —
TRACTION (EMTH Executed {0-0.0 90.80 74.10
SUBIF) 99999999 ~ 5.0 144,35 116.45
INTEGER x FLOAT- | Not executed 1.05 1.10
ING POINT MULT!-
PLICATION (EMTH Executed |0x0.0 93.45 74.15
MULIF) 99999999 x (9.999999E+7) 126.80 98.65

*Not including Module response time.
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Appendix A Instruction Processing Times

instruction Conditions GL120 GL130
Processing | Processing
Time (us) Time (us)
Expan- Floating |INTEGER DIVIDED | Not executed 1.05 1.10
sion Math | Point BY FLOATING ;
Instruc- | Decimal | POINT (EMTH DI- Executed 99999999 — (9.999999E+7) 142.40 108.25
tions (:‘,alcula- VIF) 'i 100000000 = (3E — 24) 144.40 108.55
(EMTH) | tions FLOATING POINT — | Not executed 1.05 1.10
INTEGER SuUB-
TRACTION {EMTH Executed |0.0-0 90.95 73.55
SUBFI) {9.999999E+7) — 99989999 144.95 115.75
FLOATING POINT | Not executed ’ 1.05 1.10
DIVIDED BY IN- .
TEGER (EMTH DIV- Executed (0.0 =0 95.55 74.25
FI) (9.999999E +7) = 99999999 142.45 107.45
INTEGER TO Not executed 1.05 1.10
FLOATING POINT
COMPARISON Executed |99999999 and 0.0 107.15 88.35
(EMTH CMPIF) . 99999999 and 9.999999E4+7 131.35 104.85
, FLOATING POINT | Not executed 1.05 1.10
TO INTEGER CON-
VERSION (EMTH Executed |9.999999E +7 83.80 64.15
CNVFH) Executed | Error 90.15 70.65
FLOATING POINT Not executed 1.05 "1.10
ﬁggg&?“ (EMTH  Executed | Adding 0.0s 85.55 62.25
Adding other than 0.0s 98.25 73.60
FLOATING POINT Not executed 1.05 1.10
SUBTRACTION :
(EMTH SUBFP) Executed Subtract!ng 0.0s 89.10 65.65
Subtracting other than 0.0s 101.35 77.15
FLOATING POINT | Not executed ) 1.05 1.10
MULTIPLICATION  Eyacited | Multiplying 0.0s _ 64.85 48.30
{EMTH MULFP) D
o Multiplying other than 0.0s 83.70 58.65
FLOATING POINT Not executed 1.05 1.10
g:gfg?“ (EMTH  I'Executed | Dividing 0.0 66.75 49.45
.| Dividing other than 0.0 99,45 69.05
FLOATING POINT Not executed 1.05 1.10
| COMPARISON Executed | 0.0 and 0.0 60.20 46.75
(EMTH CMPFP)
. 3.402823E+38 and 3.402823E+38 100.50 76.85
FLOATING POINT | Not executed 1.05 1.10
SQUARE ROQT
(EMTH SQRFP) Executed J_1_0 55.50 41.05
: m 180.85 137.35_
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Instruction Conditions GL120 GL130
Processing | Processing
Time (ps}) Time {(us)
Expan- Floating | CHANGING THE Not executed 1.05 1.10
namie- | Decimal | ING PONT Hnae | EXeovted 00 %25 | 299
tions Calcula- | BER (EMTH CHSIN) Other than 0.0 47.35 29.95
(EMTH) | tions LOAD FLOATING | Not executed 1.05 1.10
POINT = (EMTHP) Executed | 44.75 28.90
FLOATING POINT Not executed 1.05 1.10
IS\II\T(EL(I:E’TIQNR " Executed | SIN (0 x 2/180) 408.40 351.05
DIANS) (EMTH SIN (90 x n/180) 481,55 405.95
SINE) |[SIN (135 x /180) 726.20 581.40 /
SIN (180 x n/180) 508.96 430.25 il
SIN (360 x 7/180) 508.70 431.60
Error {65536) 56.70 41.45
FLOATING POINT | Not executed 1.05 1.10
ESS'LNEE(SJFR‘;’:‘ Executed | COS {0 x /180) 378.50 324.10
DIANS) {EMTH COS (90 x n/180) 511.85 433.30
COS) COS (135 x n/180) 679.75 545.20
COS (180 x n/180) 479.00 403.30
COS (360 x =/180) 478.80 404,65
Error (65536) 56.70 41.50
FLOATING POINT Not executed 1.05 1.10
m‘éﬁ“&%‘;‘w Executed | TAN (0 x n/180) 599.00 519.40
DIANS) EEMTH' TAN (45 x 2/180) 1051.95 837.30
TAN}) TAN {135x n/180) 1050.10 836.15
TAN (180 x 2/180) 699.50 598.60
TAN (360 x 2/180) 699.30 599.95
Error (65536) 56.70 41.50
FLOATING POINT | Not executed 1.05 1.10
ﬁﬁgf&"ﬁ%‘;ﬁ“ Executed | SIN-T (0, 0) 531.65 444.35 -
DIAN) (EMTH AR- SIN-t (1.0) 45,85 29.85
SIN) SIN-! (1.0E -32) 622.30 499.50
SIN-1(0.999999) 907.05 706.55
FLOATING POINT Not executed 1.05 1.10
:SiggféN(FNO;A_ Executed | COS— (0. 0) 44.00 28.90
DIAN) (EMTH AR- COS1(1.0) 450,25 377.35
CO8) , COS-1(1.0E -32) 716.95 570.00
COS-1(0.99999999) 792.90 620.35
COSs-1 (0.899) 1062.10 836.50
FLOATING POINT | Not executed 1.05 1.10
ﬁnim’ffé‘?wﬂ: Executed | TAN-1 (0. 0) 314.95 269.10
DIAN) (EMTL AR- TAN-T (1.0) 516.95 433.40
TAN) TAN-1 (1.0E - 32) 355.40 293.95
TAN-T (0.999999) 688.50 544.20
TAN-1{0.899) 743.80 587.35
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Appendix A Instruction Processing Times

Instruction Conditions GL120 GL130
Processing { Processing
Time (ps) Time {us})
Expan- Floating | RADIAN TO DE- Not executed 1.05 1.10
sion Math | Point GREE CONVER-
instruc- | Decimal | SION (EMTH Executed 0.0 68.00 49.45
tions Caleula- [ CNVRD) Other than 0.0 86.40 60.45
(EMTH)  ltions DEGREE TO RA- | Not executed 1.05 1.10
DIAN CONVER-
SION (EMTH Executed | 0.0 ‘ 67.75 49.45
CNVDR) Other than0.0 86.10 60.35
RAISING A FLOAT- | Not executed 1.05 1.10
EN&‘%'\AL"I‘#M‘ Executed | 0.0' 57.70 42.85
TEGER POWER 15.99999%2 314.30 237.95
{ENTH POW) 0.99999932767 1304.30 971.50
FLOATING POINT | Not executed 1.05 1.10
EXPONENTIAL
FUNGTION (EMTH Executed | EXP (0.0) 662.20 577.40
EXP) EXP (1. 0) 1078.05 865.85
, . | EXP (88.72283) (Max. value) 1057.95 846.65
FLOATING POINT | Notexecuted 1.058 1.10
NATURAL LOG- -
ARITHM (EMTH Executed |LOG (1.0) 505.15 434.80
LNFP) LOG {9.999998 (E+37)} 806.50 645.15
Error 56.70 42.15
FLOATING POINT | Not executed 1.05 1.10
COMMON LOG-
ARITHM (EMTH Executed [LOGyo (1. 0) 538.85 464,95
LOGFP) LOGqp (9.999998E+37) 859.25 686.60
N Error 57.45 42.90
FLOATING POINT | Not executed 1.05 0.90
ERROR REPORT
LOG (EMTH ER- Executed | Error 39.50 26.70
LOG) No error 34.55 27.15
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