
CV Support Software Version 2:

Offline

Operation Manual

Revised February 1993

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


iv

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


v

Notice:
OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to head precautions can result in injury to people or dam-
age to the product.

DANGER! Indicates information that, if not heeded, is likely to result in loss of life or serious
injury.

WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

Caution Indicates information that, if not heeded, could  result in relative serious or minor
injury, damage to the product, or faulty operation.

OMRON Product References
All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids
The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1, 2, 3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

 OMRON, 1992
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON 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, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes offline programming for the SYSMAC CV-series Programmable Controllers (PCs)
using the CV500-CPU01-E, CV1000-CPU01-E, CV2000-CPU01-E, and CVM1-CPU01-E/11-E CPUs.
Although the CV500, CV1000, and CV2000 support both SFC and ladder-diagram programming, the
CVM1 supports only ladder-diagram programming and no information in this manual concerning SFC
programming is applicable to it. This manual is designed to be used together with two other CVSS Opera-
tion Manuals. An introductory guide is also available. The entire set of CVSS manuals is listed below. Cat-
alog number suffixes have been omitted; be sure you have the most recent version for your region.

Manual Cat. No.

The CV Series Getting Started Guidebook W203

CV Support Software Version 2 Operation Manual:
Basics

W196

CV Support Software Version 2 Operation Manual:
Offline

W201

CV Support Software Version 2 Operation Manual:
Online

W200

This manual does not cover programming details and details on the operation of specific Units. The opera-
tion of the CV-series PCs is covered in the following three manuals. Catalog number suffixes have been
omitted; be sure you have the most recent version for your region. Use these manuals together with the
CVSS manuals. Manuals on any Link Units (e.g., SYSMAC NET Link Units, SYSMAC LINK Units, or SYS-
MAC BUS/2 Units) used with the PC will also be necessary.

Manual Cat. No.

CV-series PC Operation Manual: SFC W194

CV-series PC Operation Manual: Ladder Diagrams W202

CV-series PC Operation Manual: Host Interface W205

Please read this manual completely together with the other CV-series PC manuals, CVSS manuals, and
Link Unit manual and be sure you understand the information provided before attempting to program or
operate a CV-series PC. The basic content of each section of this manual is outlined below.

Section 1  provides basic reference material that should be useful when using the CVSS. The lists of oper-
ations include the main operations covered in the three CVSS manuals with page references to the proper
manual. The tables of ladder-diagram instructions can be used to find instructions either by function code,
functional group, or mnemonic. The PC data area tables outline the data areas available for use in pro-
gramming, and the abbreviations are to aid reading CVSS displays.

Section 2  provides the procedures required to perform SFC programming.

Section 3  provides the procedures required to perform ladder diagram programming.

Section 4  provides the procedures required to edit programming.

Section 5  provides the procedures required to display and print data lists. Data can also be read from a
data disk or hard disk by performing a data trace.

Section 6  provides the procedures required to manage files and perform UM conversion operations.

Section 7  describes the various parameters that can be set to control CVSS and PC operation and pro-
vides the procedures to change these parameters from their default settings. The System Setup contains
parameters that control CVSS operations, such as the type of program being created or the PC that will be
connected to for online operations. The PC Setup contains a wide range of parameters that can be used to
control PC operation, including settings for controlling word allocation and error treatment. The Custom-
ize parameters enable changing function codes, data area prefixes, and data area boundaries.
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SECTION 1
Introduction

This section provides basic reference material that should be useful when using the CVSS. The lists of operations include the
main operations covered in the three CVSS manuals with page references to the proper manual. The tables of ladder-diagram
instructions can be used to find instructions either by function code, functional group, or mnemonic. The PC data area tables
outlines the data areas available for use in programming, and the abbreviations are to aid reading CVSS displays. Read the
CV500/CV1000 Operation Manuals and Installation Guide before using the CVSS.

1-1 Lists of Operations 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-1-1 System Settings and File Management (Online and Offline) 2. . . . . . . . . . . . . . . . 
1-1-2 Offline Operations 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-1-3 Online Operations 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1-2 Ladder Diagram Instructions 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-2-1 Function Codes 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-2-2 Alphabetic List of Mnemonics 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1-3 PC Data Areas 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1-4 Abbreviations 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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1-1 Lists of Operations
The following tables list the main operations available on CVSS menus.

1-1-1 System Settings and File Management (Online and Offline)
Page numbers refer to the CV Support Software Version 2 Operation Manual:
Offline.

System Disks The file compressing application DIET was used with CVSS. Refer to CV Sup-
port Software Version 2: Basics for installation of CVSS.

Note 1. MS-DOS is a registered trademark of the Microsoft Corporation.
2. For the IBM PC/AT-compatible or PS/2 Model 50 computers (80286 ma-

chines), we recommend the user add a RAM disk with a memory size of 2M
bytes minimum for smooth operation of the CVSS.

System Settings (CVSS Operating Environment)
Name Description Page

Destination Network
Address

Used to specify the network address and node address of the PC with which the
CVSS is to communicate.

218

Communications
Specifications (offline)

Used to specify communications mode from Binary and ASCII for the PC and the
connecting computer.

218

Memory Card Writer Used to specify which communications port on the computer the Memory Card
Writer is connected to.

221

Host Interface
Specifications (online)

Used to specify the communications protocol for the CVSS to communicate with the
PC via the host interface. The baud rate, PC unit number, parity, data length, and
number of stop bits are designated.

161

Program Type Used to specify whether the program will be written in ladder diagrams only or in
SFC and ladder diagrams.

221

Printer Type Used to specify the printer. 221

Program Check PC Used to specify the model of PC for which program checks are to be run. 221

Message Number Used to specify which messages are to be displayed on the CVSS from the
message programmed into the PC with the MESSAGE instruction.

221

File Management
Name Description Page

File Directory Used to display a list of files according to file type designations. 204

Copy File Used to copy files either within the same disk or from one disk to another. 204

Change File Name Used to change the name of an existing file. 205

Delete File Used to delete an existing file. 205

Change Drive Path Used to change the drive path name to which files are saved. 205

Create/Delete Directory Used to create new directories or to delete existing directories. 205

Print Used to print the specified list of files. 206

1-1-2 Offline Operations
Page numbers refer to the CV Support Software Version 2 Operation Manual:
Offline.

The operations in the following table are not supported by CVM1 PCs.

Name Description Page

Clear Memory Used to delete SFC programs, ladder diagram programs (including line comments),
I/O names, and I/O comments from the work disk. Can also be used to delete only
the SFC program or specified sheets of an SFC program.

17

Display Memory Used to display the amount of PC user memory, internal memory, I/O names, I/O
comments, and line comments used.

19

Programming in SFC Detail
View Mode

Lists of Operations Section 1-1
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Name PageDescription

Change SFC Settings Used to specify the following parameters for creating SFC programs:
If numbers and other inputs are to be made immediately upon creating SFC parts.
Whether I/O names or addresses are to be used in SFC parts.
The number of rows of SFC parts to display. The sheet size.

20

Writing SFC Parts Used to create steps, actions, and other SFC parts on-screen. 26

Inputting Text for SFC
Parts

Used to input addresses, I/O names, etc., for SFC parts. 27

Deleting SFC Parts Used to delete SFC parts one at a time from the screen. 32

Edit Action Used to create action blocks for each SFC step. 32

Edit Step/Transition Used to modify SFC programs by inserting blank lines, inserting blank columns,
deleting lines, deleting columns, and deleting/copying/moving specified regions of
SFC programs.

38

Jump Used to move the cursor to specified locations. 44

Find Used to search for steps, transitions, or actions. 44

Check Program (SFC) Used to check the SFC program displayed on the screen. The check is conducted
according to the PC model set in the system settings and the specified check level.
Three check levels are available.

46

Write/Read Sheet Used to write SFC programs from the display buffer to the work disk or to read SFC
program from the work disk to the display buffer.

49

Save Program Used to save programs from the work disk to a data disk. All ladder-diagram
programs written in program view are also saved.

52

Retrieve Program Used to retrieve programs from data disk to the work disk. All ladder-diagram
programs written in program view are also retrieved.

53

Print SFC Sheet Used to print either all SFC sheets on the work disk or the sheet presently in the
display buffer.

53

Overview Used to display a wide range of an SFC program from memory. 59

Program View Used to enable editing of action programs and transition programs. 61

Programming in SFC Program View or Ladder-only Mode
Name Description Page

Clear Memory Used to delete ladder diagram programs from a specified address on when SFC
programs are used or a specified program block when only ladder diagrams are
used.

65

Display Memory Used to display the amount of PC user memory, internal memory, I/O names, I/O
comments, and line comments used. This operation is not supported in the SFC
program view mode.

69

Change Display Used to switch the display form for ladder diagrams between ladder diagrams with
I/O addresses and I/O names; ladder diagrams with I/O addresses only; ladder
diagrams with I/O names only; ladder diagrams with 2 lines of I/O comments; I/O
addresses and I/O comments; ladder diagrams with 4 lines of I/O comments; or
mnemonic ladder diagrams.

70

Writing Programs Used to create programs in the display form designated above. 77

Store/Store Insert Used to write programs onto the work disk. Not necessary when writing programs
directly in mnemonic form.

90

Read Program Used to read programs from the work disk in the designated display form. 93

Find Used to search for instructions (including operands), I/O comments, or line
comments.

93

Modifying Programs Used to change existing programs. 86

Writing Line Comments Used to create or modify line comments created in ladder diagrams. 99

Edit Section Used to move, copy, or delete sections of ladder diagrams. 101

Change Block Used to globally change bit or word addresses designated in programs on the work
disk.

103

Lists of Operations Section 1-1
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Name PageDescription

Edit Interrupt Program Used to create I/O interrupt, scheduled interrupt, power off interrupt, and power on
interrupt programs. This operation is disabled if SFC programming is being used.

111

Check Program
(Ladder)

Used to check the program on the work disk according to the PC model set in the
system settings and the specified check level. Three check levels are available.
Only ladder diagram-portions of the program are checked.

119

Save Program Used to save programs or program sections from the work disk to a data disk. Only
ladder-diagram portions of programs are saved.

121

Retrieve Program Used to retrieve programs from a data disk to the work disk or to append programs
from a data disk to the current program. Only ladder-diagram portions of the
program are retrieved.

123

Print Used to print ladder diagram portions of programs in normal ladder-diagram form or
in mnemonic form.

124

Change C/CV mode Used to change the ladder diagram input mode between C mode and CV mode. 78

Edit DM Operations

Name Description Page

Read DM Address Used to display DM data from the work disk up to 160 words at a time. Displayed
data can be modified.

153

Copy Used to copy DM data on the work disk. 153

Fill Used to write the same content to multiple DM words on the work disk. 153

Print Used to print a specified area of DM from the work disk. 154

HEX <–> ASCII Used to specify whether DM data is to be written in hexadecimal or ASCII. 154

Switch Bank Number Used to specify the Expansion DM bank on the work disk (for CV1000 PCs only). 155

Save DM Used to save DM data from the work disk to a data disk. 155

Retrieve DM Used to retrieve DM data from a data disk to the work disk. 156

Save File Used to save file data (with an .IOM) extension from the work disk to a data disk. 156

Retrieve File Use to retrieve file data (with an .IOM extension) from a data disk to the work disk. 157

Edit I/O Table Operations

Name Description Page

Write I/O Table Used to edit I/O table data on the work disk. 158

Check I/O Table Used to check the contents of the I/O table on the work disk. 167

Save I/O Table Used to save the I/O table on the work disk to a data disk. 168

Retrieve I/O Table Used to retrieve an I/O table from a data disk to the work disk. 169

Clear I/O Table Used to delete the I/O table from the work disk. 169

CPU Bus Units Used to specify CPU Bus Unit classifications. This operation is presently not
supported.

169

PC Setup Used to set the addresses of the first words for local Racks and for group-1,
group-2, and group-3 Slaves.

169

Other Operations

Name Description Page

Program Link Used to join multiple programs on a data disk into one program on the work disk. 142

Edit I/O Name Used to assign I/O names to bits; to edit, search for, or print existing I/O names; or
to link I/O names to programs.

131

Edit I/O Comment Used to write, edit, search for, or print I/O comments. 138

Display List Used to create lists of various data or cross-references used in programs on the
work disk and to display and/or print them.

194

Edit PC ID Used to create, edit, search for, or print PC names. 186
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Name PageDescription

Data Tracing Used to display the results of data traces created in online operations on the work
disk.

197

PC Setup Used to write various PC system parameters onto the work disk. 221

Customize Used to change function codes, bit/word names, or memory area divisions. 239

Network Support Tables Used to edit data link tables and routing tables for the SYSMAC NET and SYSMAC
LINK Systems.

169

Memory Card Used to display a list of all files on the memory card within the Memory Card Writer
and permits access to these files. The Memory Card Writer is required if an
EPROM-type memory card is used. A RAM-type memory card can be directly
connected to the PC to enable online operation.

213

Convert UM Used to convert the program code on the work disk to PC machine language and
save it on a data disk. Also used to reverse this process.

207

Format floppy Used to format floppy disks as data disks for CVSS data. 202

Compare prog. Used to compare programs in a data disk with the program in the work file in the
computer.

211

Command.Com (Basic) Used to display a MS-DOS prompt. When the MS-DOS prompt is displayed,
MS-DOS commands can be input.

34

1-1-3 Online Operations
Page numbers refer the CV Support Software Version 2 Operation Manual: On-
line.

Transfer Program and Data

Name Description Page

Transfer Program and
Data

Used to transfer programs, I/O names, DM (including Expansion DM), I/O tables,
and the PC Setup between the CVSS and the PC. Data can be either converted to
editable form and transferred to the work disk or transferred in machine language
directly to a data disk. Also used to compare programs in the PC with those in the
computer.

82

The operations in the following table are not supported by CVM1 PCs.

Name Description Page

Sheet Transfer Used to transfer SFC sheets between the CVSS and the PC. Transferring sheets to
the CVSS enables monitoring within those sheets.

16

Change SFC Settings Used to specify the following parameters for creating SFC programs:
If numbers and other inputs are to be made immediately upon creating SFC parts.
Whether I/O names or addresses are to be used in SFC parts.
The number of rows of SFC parts to display. The sheet size.

18

Action Display Used to display the action block for a step and monitor action status. 20

Process Monitor Used to monitor step and action status in list form. 21

All I/O Monitor Used to monitor bits, words, timers, counters, steps, or transitions and to change bit
status or word contents using the entire screen.

24

Part I/O Monitor Used to monitor bits, words, timers, counters, steps, or transitions and to change bit
status or word contents using the bottom third of the screen.

24

Step Status Used to control step status (execute, pause, halt, inactive). 30

SFC Online Edit Used to modify the SFC program in the PC. 25

Cross-reference Used to display cross-references for any bit, word, or register. 25

Cycle Time Read Used to read and display the cycle time of the PC. 28

Area Clear Used to delete data from the user Program Area, CPU Bus Link Area, Auxiliary
Area, Timer Area, Counter Area, DM Area, or Expansion DM Area in the PC.

29

Monitoring in SFC Detail
View Mode
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Monitoring in SFC Program View or Ladder Mode

Name Description Page

Change Display Used to switch the display form for ladder diagrams between ladder diagrams with
I/O addresses and I/O names, ladder diagrams with I/O addresses only, ladder
diagrams with I/O names only, ladder diagrams with 2 lines of I/O comments, or
ladder diagrams with 4 lines of I/O comments.

35

Monitor Interrupt
Program

Used to monitor I/O interrupt, scheduled interrupt, power off interrupt, and power on
interrupt programs. This operation is disabled if SFC programming is being used.

52

All I/O Monitor Used to monitor bits, words, timers, counters, steps, or transitions and to change bit
status or word contents using the entire screen.

42

Part I/O Monitor Used to monitor bits, words, timers, counters, steps, or transitions and to change bit
status or word contents using the bottom third of the screen.

42

Online Edit Used to modify the ladder-diagram portions of the program in the PC. 50

Cycle Time Read Used to read and display the cycle time of the PC. 52

Display Memory Used to display the amount of user memory used and the amount remaining. 35

Area Clear Used to delete data from the User Program Area, CPU Bus Link Area, Auxiliary
Area, Timer Area, Counter Area, DM Area, or Expansion DM Area in the PC.

54

Edit DM Operations

Name Description Page

Read DM Address Used to display DM data from the PC up to 160 words at a time. Display data can
be modified.

96

Copy Used to copy DM data in the PC. 97

Fill Used to write the same content to multiple DM words in the PC. 97

Print Used to print a specified area of DM from the PC. 97

HEX <–> ASCII Used to specify whether DM data is to be written in hexadecimal or ASCII. 97

Switch Bank Number Used to specify the Expansion DM bank in the PC (for CV1000 PCs only). 98

Save DM Used to save DM data from the PC to a data disk. 98

Retrieve DM Used to retrieve DM data from a data disk to the PC. 99

Transfer DM Used to transfer DM data between the PC and the CVSS and compare the
contents.

99

Edit I/O Table Operations

Name Description Page

Transfer I/O Table Used to transfer or compare the I/O table between the work disk in the CVSS and
the PC.

92

Create I/O Table Used to register in the PC the Units mounted to PC and allocate words to them. 93

Compare I/O Table Used to compare the actual Units mounted to PC with the I/O table in the PC. 94

PC Setup Used to set the addresses of the first words for local Racks and for group-1,
group-2, and group-3 Slaves.

94

Other Operations

Name Description Page

Debugging Used to execute the program one step at a time or until certain conditions are met
and to display step and action status. Debugging can be stopped in progress and
monitoring operations used. Debugging operations are not supported by CVM1
PCs.

56

Data Tracing Used to trace data, display the results, and write the results to data disks. 60

Program Action Used to trace actions and display the results. 68

Trace Instruction Used to trace instructions and display the results. 71

Mark Used to trace marks and display the results. 77
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Name PageDescription

PC Setup Used to set parameters in the PC Setup. 163

Customize Used to transfer customized settings from the CVSS to the PC. 164

CPU Bus Unit Setup Used to set parameters for SYSMAC NET, SYSMAC LINK, and SYSMAC BUS/2
communications.

105

Network Support Tables Used to to transfer data link tables and routing tables between Link Units, the PC,
and the CVSS and to compare these tables. Also used to start and start data links.

113

Network Diagnosis Used to run tests between nodes, to read node status, and to read error logs from
Units for the SYSMAC NET and SYSMAC LINK Systems. Also used for SYSMAC
LINK Systems to run broadcast tests and set network parameters.

134

SYSMAC BUS/2 Used to manipulate SYSMAC BUS/2 Remote I/O Master Units. 141

Memory Cards Used to display files lists from Memory Cards in the PC and to manipulate these
files. Writing is not possible for EEPROM and EPROM cards.

152

Read Error Used to read the current error and error logs. Also used to force release of the
access right to a PC.

148

Clock Used to set the clock in the PC. 149

Protect UM Used to protect all or part of the user program by creating passwords. Program
access will not be possible to protected sections without the proper password.

165

1-2 Ladder Diagram Instructions
This section provides tables of the ladder-diagram instructions for reference in
inputting programs. The first table can be used to find instructions by function
code. The second table can be used to find instruction by mnemonic.
Refer to the CV-series PC Operation Manual: Ladder Diagrams for program-
ming details on ladder-diagram instructions.

1-2-1 Function Codes
The following table lists the instructions that have function codes. Each instruc-
tion is listed by mnemonic, with the variations given in parentheses afterward,
and by instruction name. The function code for any instruction is derived by us-
ing the numbers in the leftmost column as the leftmost digits and the number in
the column heading as the rightmost digit.

Code Rightmost digit Instructio

0 1 2 3 4 5 6 7 8 9
n group

00 NOP
NO OPER-
ATION

END
END

IL
INTER-
LOCK

ILC
INTER-
LOCK
CLEAR

JMP
JUMP

JME
JUMP END

FAL  (j)
FAILURE
ALARM
AND 
RESET

FALS
SEVERE
ALARM
FAILURE

STEP
STEP 
DEFINE

SNXT
STEP
START

Sequence
Control 
Instructions

01 NOT
NOT

KEEP (!)
KEEP

CNTR
REVERS-
IBLE
COUNTER

DIFU (!)
DIFFEREN-
TIATE UP

DIFD (!)
DIFFEREN-
TIATE
DOWN

TIMH
HIGH-
SPEED
TIMER

SET (j!i )
SET

RSET (j!i )
RESET

02 CMP (!)
COMPARE

CMPL
DOUBLE
COMPARE

BCMP (j)
BLOCK
COMPARE

TCMP (j)
TABLE
COMPARE

MCMP (j)
MULTIPLE
COMPARE

EQU (j)
EQUAL

Data Com-
pare Instruc-
tions

03 MOV (j! )
MOVE

MVN (j)
MOVE NOT

MOVL (j)
DOUBLE
MOVE

MVNL (j)
DOUBLE
MOVE NOT

XCHG (j)
DATA
EX-
CHANGE

XCGL (j)
DOUBLE
DATA 
EX-
CHANGE

MOVR (j)
MOVE TO
REGISTER

MOVQ
MOVE
QUICK

Data Move
Instructions

04 XFER (j)
BLOCK
TRANSFER

BSET (j)
BLOCK
SET

MOVB (j)
MOVE BIT

MOVD (j)
MOVE 
DIGIT

DIST (j)
DATA DIS-
TRIBUTE

COLL (j)
DATA 
COLLECT

05 SFT
SHIFT
REGISTER

SFTR (j)
REVERS-
IBLE SHIFT
REGISTER

ASFT (j)
ASYNCH-
RONOUS
SHIFT
REGISTER

WSFT (j)
WORD
SHIFT

Data Shift In-
structions

06 ASL (j)
SHIFT
LEFT

ASR (j)
SHIFT
RIGHT

ROL (j)
ROTATE
LEFT

ROR (j)
ROTATE
RIGHT

ASLL  (j)
DOUBLE
SHIFT
LEFT

ASRL (j)
DOUBLE
SHIFT
RIGHT

ROLL (j)
DOUBLE
ROTATE
LEFT

RORL (j)
DOUBLE
ROTATE
RIGHT

SLD (j)
SHIFT DIG-
IT LEFT

SRD (j)
SHIFT DIG-
IT RIGHT
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Code Instructio
n group

Rightmost digit Instructio
n group

9876543210

07 ADD (j)
BCD ADD

SUB (j)
BCD 
SUBTRACT

MUL (j)
BCD 
MULTIPLY

DIV (j)
BCD 
DIVIDE

ADDL (j)
DOUBLE
BCD ADD

SUBL  (j)
DOUBLE
BCD 
SUBTRACT

MULL  (j)
DOUBLE
BCD 
MULTIPLY

DIVL (j)
DOUBLE
BCD 
DIVIDE

STC (j)
SET
CARRY

CLC (j)
CLEAR
CARRY

BCD 
Calculation
Instructions

08 ADB  (j)
BINARY
ADD

SBB (j)
BINARY
SUBTRACT

MLB (j)
BINARY
MULTIPLY

DVB (j)
BINARY 
DIVIDE

ADBL (j)
DOUBLE
BINARY
ADD

SBBL  (j)
DOUBLE
BINARY
SUBTRACT

MLBL  (j)
DOUBLE
BINARY
MULTIPLY

DVBL  (j)
DOUBLE
BINARY DI-
VIDE

Binary 
Calculation
Instructions

09 INC (j)
INCRE-
MENT BCD

DEC (j)
DECRE-
MENT BCD

INCB (j)
INCRE-
MENT
BINARY

DECB (j)
DECRE-
MENT
BINARY

INCL (j)
DOUBLE
INCRE-
MENT BCD

DECL (j)
DOUBLE
DECRE-
MENT BCD

INBL  (j)
DOUBLE
INCRE-
MENT
BINARY

DCBL  (j)
DOUBLE
DECRE-
MENT
BINARY

Increment/
Decrement
Instructions

10 BIN (j)
BCD TO
BINARY

BCD (j)
BINARY TO
BCD

BINL  (j)
DOUBLE
BCD TO
DOUBLE
BINARY

BCDL  (j)
DOUBLE
BINARY TO
DOUBLE
BCD

NEG (j)
2’S COM-
PLEMENT

NEGL (j)
DOUBLE
2’S COM-
PLEMENT

SIGN (j)
SIGN

Data 
Format Con-
version In-
structions

11 MLPX (j)
4-TO-16
DECODER

DMPX (j)
16-TO-4
ENCODER

SDEC (j)
7-
SEGMENT
DECODER

ASC (j)
ASCII 
CONVERT

BCNT (j)
BIT
COUNTER

LINE (j)
COLUMN
TO LINE

COLM (j)
LINE TO
COLUMN

Data 
Conversion
Functions

12 TTIM
ACCUMU-
LATIVE
TIMER

TIML
LONG 
TIMER

MTIM
MULTI
-OUTPUT
TIMER

TCNT
TRANSI-
TION
COUNTER

TSR (j)
READ
STEP 
TIMER

TSW (j)
WRITE
STEP 
TIMER

Special
Counter and
Timer In-
structions

13 ANDW (j)
LOGICAL
AND

ORW (j)
LOGICAL
OR

XORW (j)
EXCLU-
SIVE OR

XNRW (j)
EXCLU-
SIVE NOR

ANDL  (j)
DOUBLE
LOGICAL
OR

ORWL (j)
DOUBLE
LOGICAL
OR

XORL (j)
DOUBLE
EXCLU-
SIVE OR

XNRL (j)
DOUBLE
EXCLU-
SIVE NOR

COM (j)
COMPLE-
MENT

COML (j)
DOUBLE
COMPLE-
MENT

Logical 
Instructions

14 ROOT (j)
SQUARE
ROOT

FDIV (j)
FLOATING
POINT DI-
VIDE

APR (j)
ARITHME-
TIC PRO-
CESS

SEC (j)
HOURS TO
SECONDS

HMS (j)
SECONDS
TO HOURS

CADD (j)
CALEN-
DAR ADD

CSUB (j)
CALEN-
DAR SUB-
TRACT

Special 
Instructions

15 SBN 
SUBROU-
TINE
ENTRY

SBS (j)
SUBROU-
TINE CALL

RET
SUBROU-
TINE 
RETURN

MSKS (j)
INTER-
RUPT
MASK

CLI (j)
CLEAR IN-
TERRUPT

MSKR (j)
READ
MASK

Subroutine
Instructions
Interrupt 
Instructions

16 SSET (j)
SET
STACK

PUSH (j)
PUSH
ONTO
STACK

LIFO (j)
LAST-IN,
FIRST-OUT

FIFO (j)
FIRST-IN,
FIRST-OUT

SRCH (j)
DATA
SEARCH

MAX (j)
FIND 
MAXIMUM

MIN (j)
FIND 
MINIMUM

SUM (j)
SUM

Table Data
Processing
Instructions

17 TRSM
TRACE
MEMORY

EMBC (j)
SELECT
DM BANK

CCL (j)
LOAD
FLAGS

CCS (j)
SAVE
FLAGS

MARK
MARK
TRACE

REGL (j)
LOAD
REGISTER

REGS (j)
SAVE REG-
ISTER

Trace 
Instructions
Special 
Instructions

18 FILR (j)
READ
DATA FILE

FILW (j)
WRITE
DATA FILE

FILP (j)
READ 
PROGRAM
FILE

FLSP (j)
CHANGE
STEP 
PROGRAM

IORF (j)
I/O 
REFRESH

IOSP (j)
DISABLE
ACCESS

IORS
ENABLE
ACCESS

IODP (j)
I/O DIS-
PLAY

File 
Processing
Instructions
and

19 READ
READ I/O

WRIT
WRITE I/O

SEND (j)
NETWORK
SEND

RECV (j)
NETWORK
RECEIVE

CMND (j)
DELIVER
COMMAND

MSG (j)
MESSAGE

I/O 
Processing
Instructions

20 TOUT
TRANSI-
TION 
OUTPUT

SFC 
Control 
Instructions

21 SA (j)
ACTIVATE
STEP

SP (j)
PAUSE
STEP

SR (j)
RESTART
STEP

SF (j)
END STEP

SE (j)
DEACTI-
VATE STEP

SOFF (j)
RESET
STEP

22 –––

23 CNR (j)
RESET
TIMER/
COUNTER

–––
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1-2-2 Alphabetic List of Mnemonics
Mnemonic Code Name

ADB (j) 080 BINARY ADD

ADBL (j) 084 DOUBLE BINARY ADD

ADD (j) 070 BCD ADD

ADDL (j) 074 DOUBLE BCD ADD

AND (!ji ) None AND

ANDL (j) 134 DOUBLE LOGICAL AND

AND LD None AND LOAD

AND NOT (!) None AND NOT

ANDW (j) 130 LOGICAL AND

APR (j) 142 ARITHMETIC PROCESS

ASC (j) 113 ASCII CONVERT

ASFT (j) 052 ASYNCHRONOUS SHIFT
REGISTER

ASL (j) 060 ARITHMETIC SHIFT LEFT

ASLL (j) 064 DOUBLE SHIFT LEFT

ASR (j) 061 ARITHMETIC SHIFT RIGHT

ASRL (j) 065 DOUBLE SHIFT RIGHT

BCD (j) 101 BINARY-TO-BCD

BCDL (j) 103 DOUBLE
BINARY-TO-DOUBLE BCD

BCMP (j) 022 BLOCK COMPARE

BCNT (j) 114 BIT COUNTER

BIN (j) 100 BCD-TO-BINARY

BINL (j) 102 DOUBLE BCD-TO-DOUBLE
BINARY

BSET (j) 041 BLOCK SET

CADD (j) 145 CALENDAR ADD

CCL (j) 172 LOAD FLAGS

CCS (j) 173 SAVE FLAGS

CLC (j) 079 CLEAR CARRY

CLI (j) 154 CLEAR INTERRUPT

CMND (j) 194 DELIVER COMMAND

CMP (!) 020 COMPARE

CMPL 021 DOUBLE COMPARE

CNR (j) 236 RESET TIMER/COUNTER

CNT None COUNTER

CNTR 012 REVERSIBLE COUNTER

COLL (j) 045 DATA COLLECT

COLM (j) 116 LINE TO COLUMN

COM (j) 138 COMPLEMENT

COML (j) 139 DOUBLE COMPLEMENT

CSUB (j) 146 CALENDAR SUBTRACT

Mnemonic Code Name

DCBL (j) 097 DOUBLE DECREMENT
BINARY

DEC (j) 091 DECREMENT BCD

DECB (j) 093 DECREMENT BINARY

DECL (j) 095 DOUBLE DECREMENT
BCD

DIFD (!) 014 DIFFERENTIATE DOWN

DIFU (!) 013 DIFFERENTIATE UP

DIST (j) 044 SINGLE WORD
DISTRIBUTE

DIV (j) 073 BCD DIVIDE

DIVL (j) 077 DOUBLE BCD DIVIDE

DMPX (j) 111 16-TO-4 ENCODER

DVB (j) 083 BINARY DIVIDE

DVBL (j) 087 DOUBLE BINARY DIVIDE

EMBC (j) 171 SELECT EM BANK

END 001 END

EQU (j) 025 EQUAL

FAL (j 006 FAILURE ALARM

FALS (j) 007 FAILURE ALARM

FDIV (j) 141 FLOATING POINT DIVIDE

FIFO (j) 163 FIRST IN FIRST OUT

FILP (j) 182 READ PROGRAM FILE

FILR (j) 180 READ DATA FILE

FILW (j) 181 WRITE DATA FILE

FLSP (j) 183 CHANGE STEP PROGRAM

HMS (j) 144 SECONDS TO HOURS

IL 002 INTERLOCK

ILC 003 INTERLOCK CLEAR

INBL (j) 096 DOUBLE INCREMENT
BINARY

INC (j) 090 INCREMENT BCD

INCB (j) 092 INCREMENT BINARY

INCL (j) 094 DOUBLE INCREMENT BCD

IODP (j) 189 I/O DISPLAY

IORF (j) 184 I/O REFRESH

IORS 188 ENABLE ACCESS

IOSP (j) 187 DISABLE ACCESS

JME 005 JUMP END

JMP 004 JUMP

KEEP (!) 011 KEEP

LD (!ji ) None LOAD

LD NOT (!) None LOAD NOT
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Mnemonic Code Name

LIFO (j) 162 LAST IN FIRST OUT

LINE (j) 115 COLUMN TO LINE

MARK 174 MARK TRACE

MAX (j) 165 FIND MAXIMUM

MCMP (j) 024 MULTIPLE COMPARE

MIN (j) 166 FIND MINIMUM

MLB (j) 082 BINARY MULTIPLY

MLBL (j) 086 DOUBLE BINARY
MULTIPLY

MLPX (j) 110 4-TO-16 DECODER

MOV (!j) 030 MOVE

MOVB (j) 042 MOVE BIT

MOVD (j) 043 MOVE DIGIT

MOVL (j) 032 DOUBLE MOVE

MOVQ 037 MOVE QUICK

MOVR (j) 036 MOVE TO REGISTER

MSG (j) 195 MESSAGE

MSKR (j) 155 READ MASK

MSKS (j) 153 INTERRUPT MASK

MTIM 122 MULTI-OUTPUT TIMER

MUL (j) 072 BCD MULTIPLY

MULL (j) 076 DOUBLE BCD MULTIPLY

MVN (j) 031 MOVE NOT

MVNL (j) 033 DOUBLE MOVE NOT

NEG (j) 104 2’S COMPLEMENT

NEGL (j) 105 DOUBLE 2’S
COMPLEMENT

NOP 000 NO OPERATION

NOT 010 NOT

OR (!ji ) None OR

OR NOT (!) None OR NOT

OR LOAD None OR LOAD

ORW (j) 131 LOGICAL OR

ORWL (j) 135 DOUBLE LOGICAL OR

OUT (!) None OUTPUT

OUT NOT (!) None OUTPUT NOT

PUSH (j) 161 PUSH ONTO STACK

READ 190 I/O READ

RECV (j) 193 NETWORK RECEIVE

REGL (j) 175 LOAD REGISTER

REGS (j) 176 SAVE REGISTER

RET 152 SUBROUTINE RETURN

ROL (j) 062 ROTATE LEFT

Mnemonic Code Name

ROLL (j) 066 DOUBLE ROTATE LEFT

ROOT (j) 140 SQUARE ROOT

ROR (j) 063 ROTATE RIGHT

RORL (j) 067 DOUBLE ROTATE RIGHT

RSET (!ji ) 017 RSET

SA (j) 210 ACTIVATE STEP

SBB (j) 081 BINARY SUBTRACT

SBBL (j) 085 DOUBLE BINARY
SUBTRACT

SBN 150 SUBROUTINE ENTER

SBS (j) 151 SUBROUTINE CALL

SDEC (j) 112 7-SEGMENT DECODER

SE (j) 214 DEACTIVATE STEP

SEC (j) 143 HOURS TO SECONDS

SEND (j) 192 NETWORK SEND

SET (!ji ) 016 SET

SF (j) 213 END STEP

SFT 050 SHIFT REGISTER

SFTR (j) 051 REVERSIBLE SHIFT
REGISTER

SIGN (j) 106 SIGN

SLD (j) 068 SHIFT DIGIT LEFT

SNXT 009 STEP START

SOFF (j) 215 RESET STEP

SP (j) 211 PAUSE STEP

SR (j) 212 RESTART STEP

SRCH (j) 164 DATA SEARCH

SRD (j) 069 SHIFT DIGIT RIGHT

SSET (j) 160 SET STACK

STC (j) 078 SET CARRY

STEP 008 STEP DEFINE

SUB (j) 071 BCD SUBTRACT

SUBL (j) 075 DOUBLE BCD SUBTRACT

SUM (j) 167 SUM

TCMP (j) 023 TABLE COMPARE

TCNT 123 TRANSITION COUNTER

TIM None TIMER

TIMH 015 HIGH-SPEED TIMER

TIML 121 LONG TIMER

TOUT 202 TRANSITION OUTPUT

TRSM 170 TRACE MEMORY

TSR (j) 124 READ STEP TIMER

TSW (j) 125 WRITE STEP TIMER
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Mnemonic Code Name

TTIM 120 ACCUMULATIVE TIMER

WRIT 191 I/O WRITE

WSFT (j) 053 WORD SHIFT

XCGL (j) 035 DOUBLE DATA EXCHANGE

XCHG (j) 034 DATA EXCHANGE

Mnemonic Code Name

XFER (j) 040 BLOCK TRANSFER

XNRL (j) 137 DOUBLE EXCLUSIVE NOR

XNRW (j) 133 EXCLUSIVE NOR

XORL (j) 136 DOUBLE EXCLUSIVE OR

XORW (j) 132 EXCLUSIVE OR

1-3 PC Data Areas
The following table outlines the data areas provided in the PC. Refer to the CV-
series PC Operation Manual: Ladder Diagrams for programming details on lad-
der-diagram instructions.

Area PC Range Function

I/O Area CV500-CPU01-E
CVM1-CPU01-E

Words: CIO 0000 to CIO 0031 
Bits: CIO 000000 to CIO 003115
($0000 to $001F)

Allocated to I/O in the System and used to
control I/O points. Bits not used to control I/O
points can be used as work bits. The PC
Setup can be used to control allocations.

CV1000-CPU01-E
CVM1-CPU11-E

Words: CIO 0000 to CIO 0063
Bits: CIO 000000 to CIO 006315
($0000 to $003F)

Once I/O table has been registered, input
bits are displayed on CVSS with an I; output
bits, with a Q.

CV2000-CPU01-E Words: CIO 0000 to CIO 0127
Bits: CIO 000000 to CIO 012715
($0000 to $007F)

Work Area CV500-CPU01-E
CVM1-CPU01-E

Words: CIO 0032 to CIO 0199
Bits: CIO 003200 to CIO 019915
($0020 to $00C7)

These bits are used in the program to
manipulate or to temporarily store data.

CV1000-CPU01-E
CVM1-CPU11-E

Words: CIO 0064 to CIO 0199
Bits: CIO 006400 to CIO 019915
($0040 to $00C7)

CV2000-CPU01-E Words: CIO 0128 to CIO 0199
Bits: CIO 012800 to CIO 019915
($0080 to $00C7)

SYSMAC
BUS/2 Area

CV500-CPU01-E
CVM1-CPU01-E

Words: CIO 0200 to CIO 0599
Bits: CIO 020000 to CIO 059915
($00C8 to $0257)

These bits are used for remote I/O points in
the SYSMAC BUS/2 Remote I/O System
unless the default allocations are changed in
the PC Setup.

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

Words: CIO 0200 to CIO 0999
Bits: CIO 020000 to CIO 099915
($00C8 to $03E7)

Bits not used to control I/O points can be
used as work bits.

Link Area All Words: CIO 1000 to CIO 1199
Bits: CIO 100000 to CIO 119915
($03E8 to $04AF)

These bits are used for SYSMAC NET Link
and SYSMAC LINK Systems. BIts not used
for data links can be used as work bits.
These bits can be set as holding bits via PC
Setup.

Holding
Area

All Words: CIO 1200 to CIO 1499
Bits: CIO 120000 to CIO 149915
($04B0 to $05DB)

Used to store data and to retain the data
values when the power is turned off.

CPU Bus
Unit Area

All Words: CIO 1500 to CIO 1899
Bits: CIO 150000 to CIO 189915
($05DC to $076B)

Used to store the operating status of CPU
Bus Units. Bits not used by CPU Bus Units
can be used as work bits. These bits can be
set as holding bits via the PC Setup.

Work Area All Words: CIO 1900 to CIO 2299
Bits: CIO 190000 to CIO 229915
($076C to $08FB)

These bits are used in the program to
manipulate or to temporarily store data.
These bits can be set as holding bits via the
PC Setup.

PC Data Areas Section 1-3
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Area FunctionRangePC

SYSMAC
BUS Area

CV500-CPU01-E
CVM1-CPU01-E

Words: CIO 2300 to CIO 2427 
Bits: CIO 230000 to CIO 242715
($08FC to $097B)

These bits are used for remote I/O points in
the SYSMAC BUS Remote I/O System
unless the default allocations are changed in
the PC Setup.

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

Words: CIO 2300 to CIO 2555 
Bits: CIO 230000 to CIO 255515
($08FC to $09FB)

Bits not used to control I/O points can be
used as work bits. Up to word 2399 can be
set as holding bits via the PC Setup.

Temporary
Relay Area

All TR0 to TR7 (bits only)
($09FF)

Used to temporarily store execution
conditions. TR bits are not input when
programming directly in ladder diagrams.

CPU Bus
Link Area

All Words: G000 to G255
Bits: G00000 to G25515
($0A00 to $0AFF)

G000 is the PC Status Area; G001 to G004,
the Clock Area. G008 to G127 contain PC
output bits; G128 to G255, CPU Bus Unit
output bits.

Auxiliary
Area

All Words: A000 to A511
Bits: A00000 to A51115
($0B00 to $0CFF)

Contains flags and bits with special
functions.

Transition
Area

CV500-CPU01-E TN0000 to TN0511
($0D00 to $0D1F)

Transition Flags for the transitions in the
SFC program.

CV1000-CPU01-E
CV2000-CPU01-E

TN0000 to TN1023
($0D00 to $0D3F)

Step Area CV500-CPU01-E ST0000 to ST0511
($0E00 to $0E1F)

Step Flags for the steps in the SFC program.
A step is active when its flag is ON.

CV1000-CPU01-E
CV2000-CPU01-E

ST0000 to ST1023
($0E00 to $0E3F)

Timer Area CV500-CPU01-E
CVM1-CPU01-E

T0000 to T0511
(Completion Flags: $0F00 to $0F1F
Present Values: $1000 to $11FF)

Used to define timers (normal, high-speed,
and totalizing) and to access Completion
Flags, PV, and SV.

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

T0000 to T1023
(Completion Flags: $0F00 to $0F3F
Present Values: $1000 to $13FF)

Counter
Area

CV500-CPU01-E
CVM1-CPU01-E

C0000 to C0511
(Completion Flags: $0F80 to $0F9F
Present Values: $1800 to $19FF)

Used to define counters (normal, reversible,
and transition) and to access Completion
Flags, PV, and SV.

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

C0000 to C1023
(Completion Flags: $0F80 to $0FBF
Present Values: $1800 to $1BFF)

DM Area CV500-CPU01-E
CVM1-CPU01-E

D00000 to D08191
($2000 to $3FFF)

Used for internal data storage and
manipulation.

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

D00000 to D24575
($2000 to $7FFF)

EM Area CV1000-CPU01-E
CV2000-CPU01-E

E00000 to E32765 for each bank; 2,
4, or 8 banks
($8000 to $8FFD)

EM functions just like DM. An Extended Data
Memory Unit must be installed.

Index
registers

All IR0 to IR2 Used for indirect addressing.

Data
registers

All DR0 to DR2 Generally used for indirect addressing.

PC Data Areas Section 1-3
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1-4 Abbreviations
The following abbreviations are used in the messages that appear on the CV
Support Software Version 2.

A area Auxiliary Area
AC action
ACN action
addr address
AQ action qualifier
bkloop backloop
Blk block
BIN binary
BUS SYSMAC BUS Remote I/O System
BUS2 SYSMAC BUS/2 Remote I/O System
cht chart
cnd condition
com comment
comm communications
comp compare
conf configuration
conn connection
cont err non-fatal error (continue error)
CPU SIO CPU Bus Unit
C-ser C-series
cum cumulative
disp display
dat data
del delete
dest destination
Dup duplicated
E_UM Expansion DM and User Program

Areas
edt edit
EM Expansion DM Area
EOF end of file
err error
ExpRck Expansion CPU/Expansion I/O Rack
FD floppy disk
FAT file allocation table
FUN function code
FV feedback variable
G area CPU Bus Link Area
HD hard disk
IN input
ind indirect

INT interrupt
intr interrupt
IOIF I/O Interface Unit
ladd ladder
lnk link
MON monitor
net network
offI offline
onI online
onln online
op operation
opt optical
OUT output
pwr power
rak Rack
rec reception
RET return
reg register/registration
RM Master
RT Slave
stat status
schI scheduled
sel select
ser series
spec specified/special
stop error stop error (fatal error)
sht sheet
SIO Special I/O Unit
ST step
stan standard
SV set value
sys system
swit switch
tbl table
TN transition
trans transition
trigg trigger
TRN transition
UM User Program Memory
undef undefined
WDT watchdog timer

Abbreviations Section 1-4
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SECTION 2
SFC Programming

This section provides the procedures required to perform SFC programming. SFC programming is performed using menus
and examples of their use are provided. Read the CV-series Operation Manuals and Installation Guide before performing SFC
programming.

2-1 Programming Menu 16. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-2 Clearing Memory 17. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-3 Memory Display 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-4 Changing SFC Settings 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-4-1 Changing Text Input for SFC Parts 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-4-2 Changing Display Mode 20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-4-3 Changing the Number of Displayed Steps 22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-4-4 Changing the Sheet Size 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-5 SFC Programming 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-5-1 Entering SFC Parts 26. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-5-2 Inputting SFC Text 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-5-3 Inputting Initial Steps 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-5-4 Writing a Subchart Dummy Step 31. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-5-5 Deleting SFC Parts 32. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-6 Editing Action Blocks 32. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-6-1 Writing Actions 34. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-6-2 Text Inputs in Action Blocks 36. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-6-3 Inserting and Deleting Actions 38. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-7 Editing Steps and Transitions 38. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-8 Jumping and Searching 44. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-8-1 Jumping the Cursor 44. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-8-2 Finding SFC Parts 44. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-9 Checking SFC Programs 46. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-10 Reading and Writing Sheets 49. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-10-1 Writing Sheets 49. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-10-2 Reading Sheets 51. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-11 Saving and Retrieving Programs 52. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-11-1 Saving Programs 52. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-11-2 Retrieving Programs 53. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-12 Printing SFC Sheets 53. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-12-1 Printing All Sheets 53. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-12-2 Printing the Current Sheet 59. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2-13 Overview Mode 59. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2-14 Program View Mode 61. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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2-1 Programming Menu
Select “P:Program” from the main offline menu. The initial (detail view mode)
programming screen will be displayed.

Press the End Key or Ctrl+M Keys to display the main programming menu.

To cancel the programming operation and return to the main offline menu, press
the Esc Key or Shift+Esc Keys on the detail view programming screen.

Display Modes
Select the display mode by pressing the F3 or F4 function keys displayed at the
bottom of the screen.

It is not possible to switch directly between program view mode and overview
mode. First switch to the detail view mode, then to the desired mode.

Screen display mode Description

Detail view Basic programming operations. 
SFC programs can be created and edited in this screen mode.

Overview (F3) Displays a large-scale view of a large range of the SFC program created or edited
in the detail view mode. 
SFC programs cannot be created or edited in this screen mode.

Program view (F4) Used for creating and editing action and transition programs. 
This display mode also permits ladder-diagram program to be written in either
ladder form and mnemonic form.

Detail view

Overview

Program view

Shift+Esc

Shift+Esc

F3 Key

F4 Key

Programming Menu Section 2-1
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2-2 Clearing Memory
The following operations are used to delete SFC programs, ladder programs (in-
cluding block comments), I/O names, and I/O comments from the work disk. You
can delete only the SFC program or specified sheets.

To start, select “C:Clear memory” from the main programming menu to display
the next menu.

From this menu, select the type of memory clear required.

Memory Clear Menu Operations

Menu Item Function

All program Deletes the SFC program, ladder programs (including block comments), I/O names,
and I/O comments from the work disk.

SFC only Deletes the entire SFC program from the work disk. The SFC program is also
cleared from the display.

Specified sheet Deletes the specified sheets of the SFC program from the work disk.

• Use “Z:All program” to clear memory before creating a new program.

• To delete ladder programs only, use the Clear Memory operations in the pro-
gram view mode.

• To delete I/O names only, use “Edit I/O names” from the main offline menu.

• To delete I/O comments only, use “Edit I/O comments” from the main offline
menu.

• Make sure that any required data is saved on a data disk before deleting it from
the work disk.

Clearing All Programs The screen shown below is displayed when “Z:All program” has been selected.

Press the Y and Enter Keys to continue with the memory clear operation. The
initial (detail view mode) programming screen will displayed after the memory
has been cleared.

or Press the Enter or Esc Key to cancel the memory clear operation.

Clearing Memory Section 2-2
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Clearing SFC Programs The screen shown below is displayed when “S:SFC only” has been selected.

Press the Y and Enter Keys to execute the memory clear operation. The initial
(detail view mode) programming screen will be displayed after the memory has
been cleared.

or Press the Enter or Esc Key to cancel the memory clear operation.

Clearing a Specified Sheet The screen shown below is displayed when “P:Specified sheet” has been se-
lected.

1, 2, 3... 1. Enter the number of the sheet to be deleted and press the Enter Key. A con-
firmation message will appear.

2. Press the Y and Enter Keys to execute the memory clear operation. The ini-
tial (detail view mode) programming screen will be displayed after the
memory has been cleared.

or Press the Enter or Esc Key to cancel the memory clear operation.

Clearing Memory Section 2-2
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2-3 Memory Display
The following operation displays the status of the user program memory area on
the work disk.

Select “M:Memory map” from the main programming menu.

PC Memory Required The capacity of PC user memory required to hold the extended PC Setup and all
programs if the data currently held in the CVSS work area is transferred to the
PC.

PC Memory Left The amount of PC memory remaining after subtracting the value displayed for
“PC memory required.”

CVSS Memory Used, SFC Displays the size of all SFC program sheets on the work disk. I/O names and I/O
comments are not included.

The size of all program sheets is also displayed as a percentage of the maximum
number of steps, transitions, and actions for the specified model of PC.

The maximum numbers of steps, transitions, and actions for each PC are shown
in the following table.

Model Steps Transitions Actions

CV500-CPU01-E 512 512 1024

CV1000-CPU01-E
CV2000-CPU01-E

1024 1024 2048

CVSS Memory Used, Ladder Displays the size of all ladder-diagram programs on the work disk both in words
and as a percentage of the maximum capacity.

I/O Names Used Displays the number of I/O names used.

The displayed number is the total of the number used for both ladder-diagram
programming and SFC programming. A maximum of 10,000 I/O names is avail-
able.

I/O Comment Used Displays the number of I/O comments used.

The displayed number of used I/O comments is the total of the number used for
both ladder-diagram programming and SFC programming. A maximum of
10,000 I/O comments is available.

Block Comment Used Displays the number of block comments used.

A maximum of 512 block comments is available.

Memory Display Section 2-3
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2-4 Changing SFC Settings

2-4-1 Changing Text Input for SFC Parts
This setting specifies whether text is input after each SFC part is created.

1, 2, 3... 1. Select “H:Change SFC settings” from the main programming menu. The
current settings will be displayed.

2. Select “T:Text input” from the menu. A message will ask whether text for SFC
parts is to be input when the SFC part is written. The following two settings
are available:

Y: Input SFC part text (step numbers, etc.) after each SFC part is input.

N: Provisionally display “∗∗∗” after each SFC part is input, then input the text
for SFC parts after all SFC parts have been written.

3. If text is not to be input immediately after each SFC part is written, press the
N and Enter Keys. If the text is to be input immediately after each SFC part is
written, press the Enter Key, or press the Y and Enter Keys.

The settings will be displayed again.

4. Press the Shift+Esc Keys to return to the main programming menu. The se-
lected text input method will be in effect.

or Press the Esc Key to return to the main programming menu.

2-4-2 Changing Display Mode 
This operation is used to control the display of text for SFC parts.

SFC parts can be set to be displayed with I/O names or addresses (bit address-
es, step numbers, or transition numbers). This operation sets whether I/O
names or addresses are displayed for SFC parts. If an SFC part has only an I/O
name or only an address, the name or address will be displayed regardless of
this setting.

1, 2, 3... 1. Select “H:Change SFC settings” from the main programming menu.

Changing SFC Settings Section 2-4
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2. Select “C:Change display” from the menu. The current settings will be dis-
played.

3. Select the desired setting and press the Enter Key. The settings will be dis-
played again.

4. Press the Shift+Esc Keys to return to the main programming menu. The se-
lected display mode will be enabled.

or Press the Esc Key to return to the main programming menu.

Text Display Modes
I/O Names

Addresses

Transition numbers will be displayed in parentheses if the transition is defined
using an input bit. The address, I/O name, and I/O comment for the SFC part at
the current cursor position are displayed in the SFC text line at the bottom of the
display.

Changing SFC Settings Section 2-4
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2-4-3 Changing the Number of Displayed Steps
This operation is used to set the number of columns of SFC parts displayed. The
initial setting of the displayed steps is 5. As the number of displayed steps in-
creases, the number of text characters displayed decreases.

1, 2, 3... 1. Select “H:Change SFC settings” from the main programming menu.

2. Select “D:Display steps” from the menu. The possible settings of the num-
ber of SFC steps will be displayed.

3. Press the Left and Right Keys to select the required number of SFC columns
and press the Enter Key. The settings will be displayed again.

4. Press the Shift+Esc Keys to return to the main programming menu. The se-
lected number of columns will be displayed.

or Press the Esc Key to return to the main programming menu.

Displayed Step Settings
Displayed Steps = 5

TN0011

ST0012 02

ST0011 01

TN0021

ST0022 02

TN0022

ST0021 01

ST0023 03

TN0031

ST0032 02

ST0031 02

TN0041

ST0042 02

TN0042

ST0041 01

ST0043 03

TN0051

ST0052 01

ST0051 01

Changing SFC Settings Section 2-4
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Displayed Steps = 8

11 21

22

01210111

0222

0323

0212

31 41

42

01410231

0242

0343

0232

51 61

03610151

0162

0363

0152

71 81

82

01810271

0182

0183

0272

62

2-4-4 Changing the Sheet Size
This operation is used to set the sheet size for creating SFC programs. The
sheet size can be changed as long as the number of SFC parts does not already
exceed 8 columns or 100 rows (lines). A warning message will be displayed in
the top-left corner of the screen if an attempt is made to change the sheet size
when the number of SFC parts exceeds 9 columns or 101 rows.

1, 2, 3... 1. Select “H:Change SFC settings” from the main programming menu. The
current settings will be displayed.

2. Select “S:Sheet size” from the menu. The possible sheet size settings will be
displayed.

3. Select the required sheet size. The new settings will be displayed.

4. Press the Shift+Esc Keys to return to the main programming menu. The se-
lected sheet size will be enabled but the screen display does not change.

or Press the Esc Key to return to the main programming menu.

Changing SFC Settings Section 2-4
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2-5 SFC Programming
This section describes how to create an SFC program.

Preparations
The default settings for the screen are shown in the table below. Follow the pro-
cedures described in the previous section to change the default settings, if re-
quired.

Item Setting

Text input Yes

Text display I/O name

Number of columns of steps 5

Sheet size 16 columns *  100 rows (lines)

Delete all existing SFC programs before creating a new program (see 2-2 Clear-
ing Memory). The existing program will be overwritten if the sheet currently be-
ing edited is not cleared.

SFC Programming Screen

Cursor

File name:
Displayed after a program
is saved or retrieved

Sheet #:
Displayed after reading
or writing a sheet. Sub-menu

Main menu:
Detail view is displayed
after boot-up.

Cursor position:
Indicated in row and
column numbers.

Sheet title:
Displayed after
reading or writing
a sheet.

SFC object text:
Indicates the number,
I/O name, and I/O
comment of the object
at the cursor position. Initial function key menu

The main menu and sub-menus are displayed in the top-right corner of the
screen. The function key menu is displayed at the bottom of the screen. The dis-
played menu items correspond to the function keys F1 to F10. There are three
sets of function key operations available: those normally shown, those shown
when the Shift Key is held down, and those shown after the F10 Key is pressed
with the Shift Key held down.

SFC Programming Section 2-5
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Moving the Cursor
The cursor can be moved within the currently specified sheet size.

The Arrow Keys Press the Up and Down Keys to move the cursor up and down between the top
and bottom of the sheet. Press the Left and Right Keys to move the cursor left
and right between the left and right edges of the sheet.

Sheet

Screen

The PgDn and PgUp Keys Press the PgDn Key to move the display down the sheet to display the lines pre-
viously below the screen. The cursor position on the screen does not normally
change. However, when the end of the sheet is reached, the cursor will move to
the bottom of the screen.

Press the PgUp Key to move the display up the sheet, to display the lines pre-
viously above the screen. The cursor position on the screen does not normally
change. However, when the top of the sheet is reached, the cursor will move to
the top of the screen.

PgUp

PgDn

Screen

SFC Programming Section 2-5
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2-5-1 Entering SFC Parts
Do not exceed 100 steps or transitions on any single sheet.

1, 2, 3... 1. Move the cursor to the position where the SFC part is to be input. The posi-
tion where a part can be input depends on the type of SFC part. Refer to the
table below.

2. Input the SFC part with the function keys. The input part will be displayed at
the cursor position.

3. Press the Enter Key to enter the displayed SFC part.
4. When immediate text input is turned ON, a message will be displayed

prompting for text input after each SFC part is entered. Enter the SFC part
text.

SFC Part Locations
Conditional branching and joining, parallel branching and joining, and SFC
jumps and jump entries can be written in combination with other SFC parts as
shown in the following table.

SFC part Allowed position Function keys

Name Symbol

Step Odd-numbered line SHIFT+F1

SFC jump 
SFC jump entry

SHIFT+F6

Power OFF interrupt
entry terminal

Holding down the Shift Key, press
the F10 Key followed by the key
shown at the right.

F1

Power OFF interrupt
return terminal

F2

Power ON interrupt
entry terminal

F3

Power ON interrupt
return terminal

F4

Scheduled interrupt
entry terminal

F5

Scheduled interrupt
return terminal

F6

I/O interrupt entry
terminal

F7

SFC Programming Section 2-5
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Name Symbol

I/O interrupt return
terminal

Odd-numbered line Holding down the Shift Key, press
the F10 Key followed by the key
shown at the right.

F8

Transition Even-numbered line SHIFT+F2

Subchart entry
terminal

SHIFT+F7

Subchart return
terminal

SHIFT+F8

Conditional
branch/join

No restriction SHIFT+F3

Parallel branch/join SHIFT+F4

Vertical connection SHIFT+F5

2-5-2 Inputting SFC Text
SFC text provides the I/O name or address assigned to an SFC part during SFC
programming.

To input or change the text for an existing SFC part, move the cursor to the part
and press the Enter Key.

The function key menu at the bottom of the screen will change and the input area
will appear above the function key menu. (The screen automatically switches to
this status after each SFC part is written if immediate text input is turned ON.)

If text already exists at the cursor position, it will be displayed in the input area.

Insertion point Input area

Function 
key menu

Auxiliary 
area

CPU bus 
link area

Timer Counter Transition Step Action

For step number input

For transition number and bit address input

Inputting Text for SFC Parts
 CR indicates the Enter Key.

SFC part Key sequence Comments

Name Symbol

Step F6 step number CR

or

I/O name CR

Step numbers CV500: 0 to 511
CV1000:0 to 1023

The I/O name may be input instead of the step number.
Do not press the F6 Key if the I/O name is input.

Transition To use a transition
number:

F5 transition no. CR

or

I/O name CR

Transition numbers CV500: 0 to 511
CV1000: 0 to 1023

The I/O name may be input instead of the transition
number. Do not press the F5 Key if the I/O name is
input.
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SFC part CommentsKey sequence

Name Symbol

Transition To use a bit address:

F5 transition no.
Shift+Right Arrow bit
address (or I/O name)
CR

When inputting a bit address for a transition, specify
the data or memory area of the bit using capital prefix,
or using the function keys as shown below.

Prefix Function key Area
A F1 Auxiliary Area
G F2 CPU Bus Link Area
T F3 Timer Area
C F4 Counter Area
ST F6 Step Area

SFC jump F6 step number CR Input the step number of the SFC jump destination.

Scheduled
interrupt
entry
terminal

interrupt number CR Interrupt numbers: 0, 1

I/O interrupt
entry
terminal

interrupt number CR Interrupt numbers: 00 through 31

Note 1. It is not necessary to input leading zeros for step numbers, transition num-
bers, timer numbers, or counter numbers. However, leading zeros are re-
quired for bit addresses and interrupt numbers.

2. Press the Backspace Key to delete erroneous entries, then re-enter the
number.

Inputting Step Numbers Press the F6 Key to display ST on the screen, input the required step number,
and press the Enter Key. To input a different step number or I/O name from that
currently displayed in the input area, press the Backspace Key to delete the cur-
rent entry, and input the required step number or I/O name before press the En-
ter Key.

An I/O name can be input instead of the step number, provided the I/O name has
been allocated using the Edit I/O name operation. Do not press the F6 Key when
entering I/O names.

Press the Esc Key or Shift+Esc Keys to cancel the input. The previously entered
text will be cleared and asterisks (∗∗∗∗) will be displayed.

Inputting Transition Numbers A transition number or bit address must be set for each transition. If a bit address
is to be set, the transition number must be set before the bit address can be in-
put. If a transition number is set without a bit address, a transition program con-
taining a TOUT (202) or TCNT (123) instruction must be written in the program
view mode after the SFC has been input.

An I/O name can be input instead of the bit address or transition number, pro-
vided the I/O name has been allocated using the Edit I/O name operation. Do not
press the F1 to F6 Keys when using an I/O name.

1, 2, 3... 1. Move the cursor to the required transition and press the Enter Key. The func-
tion key menu at the bottom of the screen will change, and the transition and
bit address input areas will appear above the function key menu. (The
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screen will automatically switch to this status after each transition is written if
the immediate text input is turned ON in the SFC settings.

Insertion point Input area Input number input area

2. Press the Enter Key to input the transition number or bit address currently
displayed in the input area.

or To input a different transition number or bit address from that currently dis-
played in the input area, press the Backspace Key to delete the current
entry, input the required text, and press the Enter Key.

or Press the Esc Key or Shift+Esc Keys to cancel the input of the text for SFC
parts. The previously entered text will be cleared and asterisks (∗∗∗∗) will be
displayed for the transition.

ST0000 00

∗∗∗∗∗∗∗∗

After the cursor has been moved to the bit address input area by pressing
the Shift and Right Keys, it can be returned to the transition number by
pressing the Shift and Left Keys.

Inputting Interrupt Numbers
1, 2, 3... 1. Move the cursor to the required scheduled interrupt entry terminal or I/O in-

terrupt entry terminal and press the Enter Key. The interrupt number input
area will appear above the function key menu at the bottom of the screen.

Cursor

An initial value of 0 or 00 will be displayed before a new interrupt number is
input. If a scheduled interrupt entry terminal or I/O interrupt entry terminal
exists at the cursor position, this interrupt number will be displayed in the
interrupt number input area.
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2. Press the Enter Key to input the interrupt number currently displayed in the
input area. To input a different interrupt number from that currently displayed
in the input area, press the Backspace or Home Key to delete the current
entry, input the required interrupt number, and press the Enter Key.

The interrupt number for a scheduled interrupt entry terminal must be input
as 0 or 1.

The interrupt number for an I/O interrupt entry terminal must be input in the
range 0 to 31.

A message will be displayed in the top-left corner of the screen to inform the
operator if the input interrupt number exceeds the ranges listed above.

or Press the Esc Key or Shift+Esc Keys to cancel the interrupt number input.
The previously entered number will be cleared and asterisks (∗∗) will be dis-
played for the scheduled interrupt entry terminal or I/O interrupt entry termi-
nal.

Inputting SFC Jumps

1, 2, 3... 1. Move the cursor to the jump source position. The jump source must be just
after a transition.

2. Press the Shift+F6 and Enter Keys to insert a jump at the cursor position.

3. Press the F6 key, enter the step number of the jump destination, and press
the Enter Key. An I/O name can be input instead of the step number. In this
case, do not press the F6 function key. The jump destination is written to the
right of the jump.

4. Move the cursor to the jump destination step and press the Shift+F6 and En-
ter Keys to insert the jump entry.

2-5-3 Inputting Initial Steps
Input an initial step by first inputting a normal step and then changing it to an ini-
tial step. It is not possible to input an initial step directly.

1, 2, 3... 1. Move the cursor to the required step.

2. Press the F9 Key to change the selected step to an initial step. Each time the
F9 Key is pressed, the designated step will toggle between a normal step
and an initial step.
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2-5-4 Writing a Subchart Dummy Step

1, 2, 3... 1. Press the F10 Key to display a subchart dummy step at the cursor position.

2. Press the Enter Key to insert the displayed subchart dummy step. A sub-
chart dummy step can be inserted only at even-numbered line.

Inputting the Subchart Dummy Step Text
After the subchart dummy step has been written, the subchart dummy step text
input area and the subchart entry step input area will appear above the function
key menu at the bottom of the screen.

The text input for a subchart dummy step comprises of two parts:

• The step number or I/O name of the subchart dummy step itself and

• The step number or I/O name of the subchart entry step called by the subchart
dummy step.

Insertion point
Step number 
input number

Sub-chart entry 
step input area

1, 2, 3... 1. If a subchart dummy step already exists at the cursor position, press the En-
ter Key to display the subchart dummy step text in the input area.

2. Enter a step number or I/O name for the subchart dummy step and press the
Enter Key.

The cursor will move to the subchart input area.

3. Enter a step number or I/O name for the subchart entry step and press the
Enter Key.

or Press the Esc Key or Shift+Esc Keys to cancel the input of the subchart
dummy step text or the subchart entry step text. Text entries cancelled dur-
ing input will not be written. However, if the Esc Key or Shift+Esc Keys is
pressed during input of the subchart entry step number or I/O name, the pre-
viously entered subchart dummy step text will be written.
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2-5-5 Deleting SFC Parts
This operation is used to delete individual SFC parts displayed on the screen.
Use the delete operation under “Edit step/trans” on the main programming menu
to clear blocks of SFC parts (see 2-7 Editing Steps and Transitions).

1, 2, 3... 1. Move the cursor to the SFC part to be deleted.

2. Press the F5 Key. A message at the bottom of the screen instructs the oper-
ator to select the SFC part to be deleted.

3. Depending on the type of SFC part to be deleted, press the following keys:
Shift+F1 to F8, Shift+F10, F9, or F10.

4. Press the Enter Key to delete the selected SFC part.

Examples
Deleting a Step In the following example, only the step is deleted when a step and conditional

connection are selected by the cursor.

Press F5, the Shift+F1, and then the Enter Key.

In the example, only the conditional branch is deleted when a step and condition-
al connection are selected by the cursor.

Press F5, the Shift+F3, and then the Enter Key.

2-6 Editing Action Blocks
1, 2, 3... 1. Select “A:Edit action” from the main programming menu.

2. Move the cursor to the step whose action block is to be edited and press the
Enter Key. The function key menu will change and the action block will be
displayed at the right of the screen. The AQ (action qualifier), SV (set value),
action, and FV (feedback variable) can be entered in the spaces marked by
asterisks (∗∗∗∗).

Deleting a Conditional
Branch
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The Shift+Right Keys may be pressed instead of the Enter Key to display the
action block. When the action block is displayed, the Shift+Left Keys may be
pressed to return to the step display.

Action Blocks
Up to 15 actions can be contained in a single step. Up to eight of these actions
can be displayed at once. The number of actions in each step is displayed in the
box to the right of the step. Each sheet can contain up to 1,500 actions.

Action 
block

Indicates the number, 
I/O name, and I/O
comment of the action
at the cursor position Function 

key menu

Press the Shift+Esc Key to return to the programming screen.

or Press the Esc Key to return to the step display.

Moving the Cursor
The way the cursor is moved depends on the number of actions. The cursor can
be moved to the line immediately below the lowest action.

• Press the Up and Down Keys to move the cursor up and down between the
highest action and the line immediately below the lowest action.

• Press the Left and Right Keys to move the cursor left and right between the AQ
and FV columns.

******** ******** ********

********

********

********

********

********

********

********

****************

********

********

********

***

***

***

***

***

***

********

********

AQ FVSV Action

• Press the PgUp or PgDn Key to scroll between the two pages of the action
block.

The top line of the second page of the action block displays the same action as
the bottom line of the first page. Press the Up and Down Keys to move the cursor
up and down between the highest action and the line immediately below the low-
est action.
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2-6-1 Writing Actions
The AQ, SV, action, and FV can only be entered in the spaces marked by aster-
isks (∗∗∗∗). It is not possible to enter data in blank spaces. Move the cursor to a
blank line and press the F9 key to display asterisks in the spaces to permit data
to be written. The cursor can only be moved to the top blank line.

Writing AQ

1, 2, 3... 1. Move the cursor to the AQ column where the asterisks (∗∗∗∗) are displayed
and press the Enter Key. The AQ table will be displayed at the left of the
screen.

2. Select the required AQ with the cursor and press the Enter Key. The AQ
table will disappear and the selected AQ will be displayed at the cursor posi-
tion. The cursor will move to the SV column.

or Press the Esc Key or Shift+Esc Keys to cancel the AQ input. This hides the AQ
table and locks the cursor in the action block.

Writing SV An SV must be input when one of the following AQ is written: D, DH, L, LH, SD,
DS, SL The SV can be specified as a constant or a word. The setting ranges are
defined below.

Constant:0000 to 9999 (default unit: 0.1 s)
Word: Contents of word must be between 0000 and 7FFD (0 to 32765)

The using for setting the SV can be changed to 1 s using the Step Timer setting in
the PC Setup. The relationships between the AQ operations and the SVs are
shown following the display below.

Insertion point
Input area

Function 
key
menu

Auxiliary 
area

CPU bus 
link area

Timer Counter DM area EM area

For inputting action 
bit addresses
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Execution Time
Action qualifiers with the hold option (NH, PH, DH, LH, or RH) are not reset after
the action changes from active to non-active status and thus remain ON. Use RH
if a hold is required with the S, SL, SD, and DS action qualifiers.

R

Step status

N

P

D

L

S

SL

SD

DS

AQ

SV

SV

SV

SV

SV

SV

SV

SV

SV

SV

Operation stopped by the
R action qualifier.

*Action executed once
only.
If the action is a bit, the bit
will be turned ON for one
cycle only.

Active
Inactive

*

Writing Actions and FV

1, 2, 3... 1. Move the cursor to the position where the action or FV is to be written and
press the Enter Key. The function key menu will change and the input area
will appear above it. If an action number, bit address, word address, or I/O
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name already exists at the cursor location, it will be displayed in the input
area. The screen will appear as shown below.

Insertion point
Input area

Function 
key
menu

Auxiliary
area

CPU bus 
link area

Timer Counter Transition Step Action

For action bit address input For action 
number input

For FV bit address input

2. Input the action number, bit address, word address, or I/O name according
to the key able which follows this procedure.

3. Press the Enter Key. The input action number, bit address, word address, or
I/O name will be written to the cursor position in the action block and the cur-
sor will move one space to the right, or if the Enter Key is pressed when the
cursor is in the FV column, asterisks (∗∗∗∗) will be displayed in the line below
and the cursor will move to the AQ column.

A message will appear in the top-left corner of the screen to warn the opera-
tor if an action number, bit address, or word address is input out of range.

or Press the End or Esc Key to cancel writing the action and FV. The entered
action number, bit address, word address, or I/O name will not be written.

4. Press the PgDn Key to display the second pages of the action block if 8 or
more action numbers are displayed.

2-6-2 Text Inputs in Action Blocks
The following table provides the key sequences for inputting text into the SV, ac-
tion, and FV columns of action blocks. Capital letters may be input instead of
pressing the corresponding function key to designate prefixes. Example: F7
may be input as Shift+A , Shift+C  for the Action Area. CR indicates the Enter
Key.

Data area SV key combination Action key combination FV key combination Display

Action Area ––– F7 action number CR ––– AC

Auxiliary Area F1 word address CR F1 bit address F1 bit address CR A

CIO Area word address CR bit address CR bit address CR –––

Constant SHIFT+3 set value CR ––– ––– #

Counter Area F4 counter number CR ––– F4 counter number CR C

CPU Bus Link Area F2 word address CR F2 bit address F2 bit address CR G
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Data area DisplayFV key combinationAction key combinationSV key combination

DM Area F5 DM address CR ––– ––– D

EM Area F6 EM address CR ––– ––– E

I/O name I/O name CR I/O name CR I/O name CR –––

Step Area ––– ––– F6 step number CR ST

Timer Area F3 timer number CR ––– F3 timer number CR T

Transition Area ––– ––– F5 transition number CR TN

Note 1. SFC text requiring leading zeros are marked “Yes” in the following table.

2. Press the Backspace Key to delete mistakes, then re-enter the number.

Yes: Leading zeros required
No: Leading zeros not required

Number/Address SV Action FV

Action Area Not applicable No Not applicable

Auxiliary Area No Yes Yes

CIO Area No Yes Yes

Constants No Not applicable Not applicable

Counter Area No Not applicable No

CPU Bus Link Area No Yes Yes

DM Area No Not applicable Not applicable

EM Area No Not applicable Not applicable

Step Area Not applicable Not applicable No

Timer Are No Not applicable No

Transition Area Not applicable Not applicable No

Text Requiring Leading
Zeros
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2-6-3 Inserting and Deleting Actions
The following table shows how to insert or delete actions in an action block.

Method

Operation Key sequence Description

Insert cursor setting F9 Inserts an action at the cursor position if the cursor is at a blank
position.

No more than 16 actions can be inserted in an action block. A
message will warn the operator if an attempt is made to insert
more than 16 actions.

Delete cursor setting F10 CR Deletes the action at the cursor position. No action can be
deleted if the cursor is at a blank position.

When the F10 Key is pressed, a confirmation message will
appear at the bottom of the screen. Press the Enter Key, or Y and
Enter Keys to delete the selected action. Press the N and Enter
Keys to cancel the delete operation and leave the action
unchanged.

∗∗∗∗∗∗

Action block Action block Action block Action block

Cursor CursorCursor

Action A

Action B

Action C

Action D

Action E

Action A

Action C

Action D

Action E

Action A

Action B

Action C

Action D

Action E

Action A

Action C

Action D

Action E

Insert Delete

Action B

2-7 Editing Steps and Transitions
This section describes the operations required to insert, copy, delete, and move
SFC parts in an SFC program.

Steps and transitions can be edited for all SFC parts. The copy, delete, and
move operations are effective for all SFC parts selected with the cursor. Follow
the procedure in 2-5-5 Deleting SFC Parts to delete specified parts inside the
cursor.

Actions and transitions are inserted or deleted in pairs, so that the number of
inserts or deletes must always be specified as an even number of lines.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to display the main programming menu.

2. Select “E:Edit step/trans from the menu.

3. Select the required operation, as outlined in the following table.

Editing Steps and Transitions Section 2-7

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


39

4. When the operation has been completed, press the Shift+Esc Keys to return

to the main offline menu, or press the Esc Key to return to the main program-

ming menu.

Step and Transition Editing Operations

Name Description Function

Insert line
A

C

E

G

B

D

F

H

A

C

E

G

I

K

B

D

F

H

J

L

Insertion position, 
number of insertions: 2

Inserts the specified
number of blank lines at
the cursor

Insert column

A

C

E

G

B

D

F

H

A

C

E

G

B

D

F

H

Number of insertions: 1

Insertion position, number of insertions: 2 Inserts the specified
number of blank
columns at the cursor.

Copy
A

C

E

G

B

D

F

H

I

K

J

L

A

C

A

C

B

D

B

D

I

K

J

L

SFC part to copy

Copy destination

Copies multiple SFC
parts specified by the
cursor.

Delete line
A

C

I

K

B

D

J

L

A

C

E

G

I

K

B

D

F

H

J

L

Insertion position,
number: 2

Deletes the specified
number of lines from the
specified position.
Take care when
specifying the lines, as
lines off the screen can
also be deleted.

Delete column

A

D

G

J

B

E

H

K

C

F

I

L

A

D

G

J

C

F

I

L

Number: 1

Delete destination Deletes the specified
number of columns from
the designated position.
Take care when
specifying the columns,
as columns off the
screen can also be
deleted.

Delete
selection A

C

E

G

B

D

F

H

I

K

J

L

A

C

B

D

I

K

J

L

SFC parts to
delete

Deletes multiple SFC
parts specified with the
cursor.

Move
A

C

E

G

B

D

F

H

I

K

J
L

A

C

B

D

I

K

J

L

SFC parts to
move

Move destination

Moves multiple SFC
parts specified with the
cursor.
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Inserting Line
1, 2, 3... 1. Select “I:Insert” from the menu.

2. Select “L:Line” from the menu. The following display will appear and an ini-
tial value of 002 will be displayed for the number of lines to insert.

3. Enter the required number of lines and press the Enter Key. Always set the
number of lines to an even number no less than 2.

4. Move the cursor to the insertion point and press the Enter Key. A message at
the top-left of the screen will warn the operator if the inserted lines exceed
the current sheet size. In this case, re-position the cursor to the correct in-
sertion position and press the Enter Key.

Any SFC parts connected horizontally before the lines are inserted will remain
connected after the insertion.

Inserting Columns
1, 2, 3... 1. Select “I:Insert” from the menu.

2. Select “C:Column” from the menu. The following display will appear and an
initial value of 01 will be displayed for the number of columns to insert.

3. Enter the required number of columns and press the Enter Key. Set the num-
ber of columns to any number no less than 1.
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4. Move the cursor to the insertion point and press the Enter Key. A message at
the top-left of the screen will warn the operator if the inserted columns ex-
ceed the current sheet size. In this case, re-position the cursor to the correct
insertion position and press the Enter Key.

Any SFC parts connected horizontally before the columns are inserted will re-
main connected after the insertion.

The jump operation (F1 Key) or search operation (F2 Key) can also be used to
position the cursor for an insert, copy, delete, or move operation (see 2-8 Jump-
ing and Searching). After moving the cursor with the jump or search operation,
press the Enter Key to specify the position for the insert, copy, delete, or move
operation.

Copying

1, 2, 3... 1. Select “E:Edit step/trans” from the main programming menu.

2. Select “C:Copy” from the Edit step/trans menu.

3. Move the cursor to the start point of the range to be copied and press the
Enter Key.

4. Move the cursor to the end point of the range to be copied and press the
Enter Key. Specify the end point to the right of or below the start point. The
range specified between the start and end points will be display in reverse
video on the screen.

Press the Esc Key or Shift+Esc Keys to deselect the range to be copied and
revert to the programming screen.

5. Move the cursor to the copy destination and press the Enter Key. Specify a
copy destination outside the selected copy range.

If the start point of the copy range is an even line number, specify an
even-numbered line as the copy destination. If the start point of the copy
range is an odd line number, specify an odd-numbered line as the copy des-
tination.

The specified range will be copied to the destination and the display will re-
vert to the programming screen.

Note Parts at the copy destination are overwritten.

The line and column numbers are displayed in the top-right corner of the screen.
Both lines and columns are numbered from zero.

Deleting Lines

Note Take care when specifying lines to delete as it is possible to delete lines not dis-
played on the screen.

1, 2, 3... 1. Select “E:Edit step/trans” from the main programming menu.

2. Select “D:Delete” from the Edit step/trans menu.
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3. Select “L:Line” from the Delete menu.

From this point, follow the procedure described for inserting lines given above.

Deleting Columns
Note Take care when specifying columns to delete as it is possible to delete columns

not displayed on the screen.

1, 2, 3... 1. Select “E:Edit step/trans” from the main programming menu.

2. Select “D:Delete” from the Edit step/trans menu.

3. Select “C:Column” from the Delete menu.

From this point, follow the procedure described for inserting columns toward the
beginning of this section.

Deleting a Selection
1, 2, 3... 1. Select “E:Edit step/trans” from the main programming menu.

2. Select “D:Delete” from the Edit step/trans menu.

3. Select “B:Block” from the Delete menu.

4. A message will ask if the deleted selection should be converted to vertical
connections. Press the Enter Key or Y and Enter Keys to convert the deleted
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selection to vertical connections. Press the N and Enter Keys to convert the
deleted selection to a blank space.

5. Move the cursor to the start point of the range to be deleted and press the
Enter Key.

6. Move the cursor to the end point of the range to be deleted and press the
Enter Key. Specify the end point to the right of or below the start point. The
specified range will be deleted and the display will revert to the programming
screen.

Moving

1, 2, 3... 1. Select “E:Edit step/trans” from the main programming menu.

2. Select “M:Move” from the Edit step/trans menu.

3. A message will ask if the moved selection should be converted to vertical
connections. Press the Enter Key or Y and Enter Keys to convert the moved
selection to vertical connections. Press the N and Enter Keys to convert the
moved selection to a blank space.

4. Move the cursor to the start point of the range to be moved and press the
Enter Key.

5. Move the cursor to the end point of the range to be moved and press the
Enter Key. Specify the end point to the right of or below the start point. The
range specified between the start and end points will be display in reverse
video on the screen.

Press the Esc Key or Shift+Esc Keys to deselect the range to be moved and
revert to the programming screen.

6. Move the cursor to the move destination and press the Enter Key. Specify a
move destination outside the selected move range.

If the start point of the move range is an even line number, specify an
even-numbered line as the destination. If the start point of the move range is
an odd line number, specify an odd-numbered line as the destination.

The specified range will be moved to the destination and the display will re-
vert to the programming screen.

Note Existing SFC parts at the move destination will be overwritten.
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2-8 Jumping and Searching

2-8-1 Jumping the Cursor
The cursor can be moved to the top or bottom of the current sheet, or it can be
moved to a specified column and row (line).

To jump the cursor, press the F1 Key from the base screen. The Jump menu will
appear.

Top of Sheet Select “T:Top of sheet” from the Jump menu. The menu will disappear and the
cursor will move to the top-left SFC part of the program currently being created
or edited. If no program has been created or edited, the cursor will move to the
top-left of the sheet.

End of Sheet Select “E:End of sheet” from the Jump menu. The menu will disappear and the
cursor will move to the bottom-right SFC part of the program currently being
created or edited. If no program has been created or edited, the cursor will move
to the bottom-right of the sheet.

Col, Row Select “C:Column, Row” from the Jump menu.

Enter the required column and press the Enter Key; then enter the required row
(line) and press the Enter Key. The cursor will move to the specified column and
row and the programming screen will be displayed.

When entering the row number, press the Up Key to return to the column number
input position. A message in the top-left of the screen will warn you if the input
column or row number exceeds the current sheet size.

2-8-2 Finding SFC Parts
SFC parts can be found and displayed by specifying the text for the desired SFC
part.

1, 2, 3... 1. Press the F2 Key from the base screen. The Find menu will appear.
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2. Select “S:Step,” “T:Transition,” or “A:Action” from the Find menu. The Find
menu will disappear, the function menu at the bottom of the screen will
change, and an input area will appear above the function key menu.

Insertion point
Input area

Function 
key
menu

Auxiliary
area

CPU bus 
link area

Timer Counter Transition Step Action

Input to 
find step

Input to 
find action

Input to find transition

3. Input at least 2 characters of the search text according to the key table fol-
lowing this procedure and press the Enter Key.

The cursor will move to the SFC part if the input SFC part text is found. If the
find operation is used for an action number or action I/O name, the cursor will
move to the step containing the specified action number or action I/O name.

4. Press the Enter Key to repeat the find procedure for the same SFC part.

or Press the Esc Key or the Shift+Esc Keys to return to the programming
screen.

Inputting the SFC Part Text

Text to Find Key combination Comments Prefix

Action numbers F7 action number CR ––– AC

Auxiliary Area
addresses

F1 bit address CR ––– A

CIO Area addresses bit address CR ––– –––

Counter numbers F4 counter number CR ––– C

CPU Bus Link Area
addresses

F2 bit address CR ––– G

I/O names I/O name CR All I/O names starting with the input letters are
found. For example, if “ab” is input, “abbb” and “abc”
will be found, however, “aab” and “ccab” will not be
found.

–––

Step numbers F6 step number CR Subchart numbers cannot be found in subchart
dummy steps.

ST

Timer numbers F3 timer number CR ––– T

Transition numbers F5 transition number CR Transition bit addresses can also be found. TN

Note 1. Leading zeros are required for CIO Area, Auxiliary Area, and CPU Bus Link
Area addresses.
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2. Press the Backspace Key to delete mistakes, then re-enter the number.

3. Prefixes can be designated by inputting capital letters instead of function
keys. For example, F5 may be input as Shift+T , Shift+N  for an transition
number.

2-9 Checking SFC Programs
The syntax of the SFC program currently being created or edited on the screen
to see if it is correct. Always check a new program or an edited program. Pro-
gram checking is carried out for the PC model designated in the PC Setup.

Procedure
1, 2, 3... 1. Select “K:Check program (SFC)” from the main programming menu.

2. Select the check level from the menu. The three error check levels are de-
scribed below.

Check
level

Type of check

A The program is checked to see if it is executable.

B The program is checked to see if there are any potential
problems in the combination of SFC parts used.

C The program is checked to see if there are any potential
problems in program completeness, output timing, etc.

3. Press the Enter Key to start the program check. A message will flash on the
screen, and an error table will be displayed when the program check is com-
plete.

If the error table is longer than one page, use the PgDn and PgUp Keys to
switch between the pages. A message at the bottom of the screen will indi-
cate when the last page is displayed. A maximum of 400 errors (25 pages)
can be displayed. Errors exceeding this number will not be displayed.

4. Press the Esc Key to return to the previous menu.

or Press the Shift+Esc Keys to return to the programming screen.

The time required for the program check depends on the length of the program. It
may exceed 30 seconds, in some cases. The check may take more time if the
program contains I/O names and/or I/O comments.

Error Messages
The errors listed in alphabetical order by check level.

Level Error Message Description Remedy

A Action # range err The action number is too large. Check the PC model and correct
the program.

Action bit # range err The action bit address is too large.
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Level RemedyDescriptionError Message

A AQ error The SV is out of range or not set for one of
the following AQs: D, DH, L, LH, SD, DS,
SL.

Check and correct the program.

AQ hold option err The H (hold) qualifier was used with an AQ
other than N, P, R, D, or L.

Branch-join Two branch lines have been connected
vertically.

Connect err The connecting lines are not positioned
correctly.

Dup output bit The same bit address has been used more
than once in a single step.

Dup step # The same step number has been used
more than once in a single sheet.

Dup transition # The same transition number has been
used more than once in a single sheet.

Duplicate action program (1
step)

The same action number has been used
more than once in a single step.

FV bit range err The FV value is out of range.

Initial step loc. err An initial step has been used as the entry
step or return step for a subchart or
interrupt.

Intrpt entry posi error The interrupt entry terminal and interrupt
entry step are not used as a pair or are not
in the correct positions.

Intrpt prog err Only a single step or transition has been
created in an interrupt program.

Intrpt program # err The interrupt program number is out of
range (for scheduled or I/O interrupts).

Intrpt return posi err The interrupt return terminal and interrupt
return transition are not used as a pair or
are not in the correct positions.

No subchart entry No subchart entry terminal exists. Enter a subchart entry terminal.

No subchart return No subchart return terminal exists. Enter a subchart return terminal.

No intrpt return term The interrupt return terminal does not exist. Enter an interrupt return terminal.

No intrpt entry term Interrupt entry terminal does not exist. Enter an interrupt entry terminal.

No SFC jmp dest No jump destination step number. Enter a jump entry step number.

No SFC jmp entry No jump destination. Check and correct the program.

Sel branch error Conditional branch used from multiple
steps.

Sel join error Conditional join used to multiple steps.

SFC jump posi err The jump is connected to a branch.

Simul branch err Multiple transitions have been used for a
parallel branch.

Simul join err Multiple transitions have been used for a
parallel join.

Step connect err Steps not connected correctly.

Step # range err The step number is too large. Check the PC model and correct
the program.

Subchart dummy step error A subchart dummy step has been used as
a subchart/interrupt entry step or return
step.

Check and correct the program.
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Level RemedyDescriptionError Message

A Subchart entry posi err The subchart entry terminal and subchart
entry step are not used as a pair or are not
in the correct positions.

Check and correct the program.

Subchart err Only a single step has been created in a
subchart program.

Subchart return posi err The subchart return terminal and subchart
return step are not used as a pair or are
not in the correct positions.

Term different Subchart or interrupt return terminal does
not exist, or a different type of return
terminal has been used.

Too many actions More than 1,500 actions have been used
in a single sheet.

Too many branches, joins There is a branch to or a join from more
than 15 steps.

Too many initial steps More than 31 initial steps have been used
in a single sheet.

Too many steps More than 100 steps have been used in a
single sheet.

Too many transitions More than 100 transitions have been used
in a single sheet.

Transition connect err The transition is not connected correctly.

Transition # range err The transition number is too large. Check the PC model and correct
the program.

Transition bit # range err The transition bit address is too large.

Undef. action No action number. Enter an action number.

Undef. AQ No AQ. Enter an AQ.

Undef. FV bit No bit address for the FV I/O name. Enter a FV bit address.

Undef. intrpt prog # No interrupt program number (for
scheduled or I/O interrupts).

Enter an interrupt program
number.

Undef. step No step number. Enter a step number.

Undef. subchart entry step No subchart entry step number. Enter a subchart entry step
number.

Undef. transition No transition number. Enter a transition number.

Undef. transition bit No transition bit address. Enter a transition bit address.

B Branch–join Conditional or parallel branches and joins
were not used in pairs or one of the SFC
parts was omitted.

Check and correct the program.

Connect err The connection lines are connected
incorrectly.

Initial step loc. error An initial step was used in a subchart or
interrupt program.

Intrpt entry posi err The interrupt entry terminal and interrupt
entry step are not used as a pair.

Multi intrpt entry terms More than one interrupt entry terminal was
used.

Multi subchart entries More than one subchart entry terminal was
used.

No initial step An initial step does not exist.

SFC jump posi err Previous SFC part was omitted.
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Level RemedyDescriptionError Message

B Step connect err A branch/join line is connected to a single
SFC part.

Check and correct the program.

Subchart entry posi err The subchart entry terminal and subchart
entry step are not used as a pair.

Transition connect err A branch/join line is connected to a single
SFC part or the SFC parts were omitted.

C Dup action program An action program number was used twice
in the same sheet.

Check and correct the program.

Dup output bit (1 sheet) The same bit address was used more than
once in a single sheet.

This problem can cause racing.
Check the bit addresses once
more.

Multi loops on 1 sheet More than one SFC program loop exists in
a single sheet.

Check and correct the program.

Permitted Numeric Ranges
The permitted ranges for step numbers, transition numbers, action numbers,
and bit addresses are shown in the following table.

Number/Address Prefix CV500-CPU01-E CV1000-CPU01-E
CV2000-CPU01-E

Action numbers AC 0 to 1023 0 to 2047

Auxiliary Area addresses A 0 to 51115 0 to 51115

CIO Area addresses ––– 0 to 255515 0 to 255515

Counter numbers C 0 to 511 0 to 1023

CPU Bus Link Area
addresses

G 0 to 25515 0 to 25515

DM Area addresses D 0 to 8191 0 to 24575

EM Area addresses E ––– 0 to 32765

Step numbers ST 0 to 511 0 to 1023

Timer numbers T 0 to 511 0 to 1023

Transition numbers TN 0 to 511 0 to 1023

2-10 Reading and Writing Sheets
Sheets are read and written between the display buffer (main memory) and the
work disk. To transfer programs between a data disk and the work disk, use the
save program and retrieve program operations in the next section.

Sheet 1

Sheet 2

Sheet 3

Read 
sheet

Display

Work disk

Sheet 2

Display

Sheet 2

Write 
sheet Sheet 1

Sheet 2

Sheet 3
Edit sheet 2

Work disk

2-10-1 Writing Sheets
SFC programs created on the screen are written to the work disk. Each sheet
displayed on the screen corresponds to one written sheet. When all available
memory on the work disk has been used, you will not be able to continue writing
the sheet and must save it. Press the End Key or Ctrl+M Keys to display the
amount of memory remaining at the bottom-right corner of the screen.
To save a sheet, use “S:Save program” to write the program from work disk to the
data disk, then clear the work disk before using “W:Write sheet.” The procedure
for doing this is given below.
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Programs exceeding the work disk capacity are handled as separate programs.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “W:Write sheet” from the menu. The sheet number input area will ap-
pear.

If a sheet number is displayed at the top-left of the screen, the same sheet
number will be displayed in the sheet number input area.

3. Input the sheet number and press the Enter Key.

PC Sheet no. range

CV500-CPU01-E 0 to 255

CV1000-CPU01-E
CV2000-CPU01-E

0 to 511

If the input sheet number is the same as the current sheet number a mes-
sage will ask if the sheet should be updated.

Press the Y and Enter Keys to update the sheet. Press the Enter Key or N and
Enter Keys to cancel and input a new sheet number.

or If an existing sheet is to be updated, use the following procedure to input the
sheet number:

a) Press the End Key or Ctrl+M Keys to display the sheet table.

b) Select the required sheet number with the cursor and press the Enter
Key to input the number. The title input area appears.

4. Input the title and press the Enter Key. If an existing sheet number is se-
lected, the title for that sheet will be displayed. The title can be up to 30 char-
acters in length. A message will flash to indicate that the sheet is being writ-
ten, and the programming screen will be displayed after the sheet has been
written. The sheet number and title will be displayed in the top-left of the
screen.

Note When all program sheets are cleared from the work disk, only the sheet that is
currently being edited in the screen buffer will remain and nothing will be on the
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work disk. In the example below, if all the programs are cleared only sheet 2,
which is in the screen buffer, will remain in the computer.

Sheet 1

Sheet 2

Sheet 3

Sheet 4

Read
sheet

Sheet 2

Display

Work disk
Retrieve
program

Sheet 2

Sheet 2

Display

Edit
sheet 2

Write 
sheet

Sheets 1, 3,
and 4 deleted

All sheets
cleared
from work
disk

Data disk

Work diskWork disk

2-10-2 Reading Sheets
One sheet of the program on the work disk can be read and displayed on the
screen. I/O comments and I/O names are read simultaneously with the sheet.
Reading is not possible if no program exists on the work disk.

When a sheet is read, the sheet currently displayed on the screen is cleared be-
fore the specified sheet is displayed. To save the sheet being edited, use
“W:Write sheet” to write the sheet to the work disk before reading a new sheet.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “R:Read sheet” from the menu. The sheet number input area will ap-
pear.

3. Press the End Key or Ctrl+M Keys to display the sheet table.

4. Select the sheet number to be read from the table and press the Enter Key.

5. Press the Enter Key to start reading the sheet. A message will flash telling
you that the sheet is being read, and the programming screen will be dis-
played after the sheet has been read. I/O names and I/O comments will not
be read if none are used in the program on the sheet. The number and title of
the read sheet will be displayed in the top-left of the screen.
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2-11 Saving and Retrieving Programs
Programs are saved and retrieved between the work disk and the storage de-
vices (data disk or hard disk).

Sheet 1

Sheet 2

Work disk

Retrieve 
program Sheet 1

Sheet 2

Save 
program

Data disk Data diskWork disk

2-11-1 Saving Programs
When a program is saved, the entire program on the work disk is written to the
data disk or hard disk. Ladder-diagram programs created in the program view
mode are also saved, as are I/O names, I/O comments, and block comments.

Before saving a program, make sure that the data disk or hard disk has been
initialized. See 6-1 Initialization for the initialization procedure.

Programs cannot be saved if they exceed the free space available on the data
disk or hard disk or if the disk is write-protected. Press the End Key or Ctrl+M
Keys when the file name input area is displayed to display the amount of free
space on the storage device at the bottom-right of the screen. The free memory
will be displayed for the memory data disk or hard disk currently displayed in the
file name input area.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “S:Save program” from the menu. The file name input area will be
displayed.

\

3. If writing to a data disk, insert the disk.

4. Input the file name with up to 8 characters and press the Enter Key. Drive A is
set default. To change the default setting, refer to 6-2-5 Changing the Drive
and Path Name.

When specifying directories, a single directory name can have up to 8 char-
acters with a total of 66 characters for the entire path name. See 6-2 File
Management for more information about the directories. Lower-case letters
are automatically converted to upper-case letters.

If the input file name already exists, a message will ask if the file should be
updated. Press the Y and Enter Keys to update the file. Press the Enter Key
or N and Enter Keys to cancel and input a new file name.

If an existing file is to be overwritten, use the following procedure to input the
file name:

a) Press the End Key or Ctrl+M Keys to display the file names.

b) Select the required file name with the cursor and press the Enter Key.
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5. Input the title and press the Enter Key. If an existing file name is selected, the
title for that file is displayed. The title can be up to 30 characters in length.

6. Press the Enter Key to save the program. After the sheet has been saved,
the programming screen will be displayed, and the name of the saved file
will be displayed in the top-left of the screen.

2-11-2 Retrieving Programs

This following procedure can be used to retrieve a program from the data disk or
hard disk to the work disk. When a program is retrieved, all SFC, ladder, and
mnemonic programs, as well as I/O names, I/O comments, and block comments
are retrieved at the same time.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “L:Retrieve program” from the menu. The file name input area will be
displayed.

\

3. If using a data disk, insert the disk.

4. Press the End Key or Ctrl+M Keys to display the file names. The file names
in the drive displayed in the file name input area will be displayed.

5. Select the file name to be retrieved with the cursor and press the Enter Key.

6. Press the Enter Key to retrieve the program. After the program has been re-
trieved, the programming screen will be displayed.

7. To display the retrieved program, read a sheet using “R:Read sheet.”

2-12 Printing SFC Sheets
Before printing SFC sheets, connect and turn on the printer and load the printer
paper.

2-12-1 Printing All Sheets

The following procedure is used to print out all the sheets in the work disk.

All the SFC programs in the work disk are output to the printer. If a sheet has
been created or edited on the screen, it will not be printed in the current form
unless it is first written to the work disk.
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1, 2, 3... 1. Select “P:Print SFC sheet” from the main programming menu.

2. Select “A:All sheets” from the menu. The default settings or the settings from
the previous print operation will be displayed. Titles may be up to 60 charac-
ters long. The specifications for printing shown below are described in the
following table.

Item Input Description

Start row (line) Line number Print-out from input line number.

End row (line) Line number Print-out up to input line number.

Start page 0 to 9999 Set the page number to start printing.

Change display M Print program with I/O names.

N Print program with numbers/addresses.

Print comments Y Print I/O comments.

N Do not print I/O comments.

Print actions Y Print actions.

N Do not print actions.

Title Character input Printed as the title on the print-out.

Change pages
within sheets?

Y Printing will begin at the top of a new page
for each SFC program, action block, and
comment block.

N SFC programs, action blocks, and
comment blocks will be printed
continuously.

Change pages
each sheet?

Y Printing will begin at the top of a new page
for each SFC sheet.

N SFC sheets will be printed continuously.
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Item DescriptionInput

OK? Y Start printing.

N Change settings.

3. Press the Enter Key to print using the displayed settings.

or To change the settings, press the N and Enter Keys, select the required
items with the cursor, and change the settings. The Start Line and End Line
cannot be set when All sheets is selected.

Printing will start and a message will flash during printing.

4. Press the Shift+Esc Keys or the Esc Key to cancel printing. All characters in
the printer buffer will be printed before printing stops.

5. The programming screen will be displayed when printing is complete. Press
the Shift+Esc Keys to return to the programming screen.

or Press the Esc Key to return to the SFC Sheet Printing menu.
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Printing Examples
The print format depends on whether the I/O comments and actions are printed.

I/O Comments, but No Actions
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I/O Comments and Actions The actions are printed after the print-outs shown in the previous examples.
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Actions, but No I/O Comments
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2-12-2 Printing the Current Sheet
The following procedure can be used to print out the sheet currently displayed on
the screen.

1, 2, 3... 1. Select “P:Print SFC sheet” from the menu.

2. Select “S:Current sheet” from the menu. The default settings or the settings
from the previous print operation will be displayed.

3. Set the start line and end line.

The rest of the procedure is identical to that for printing all the sheets given in the
previous section.

2-13 Overview Mode
The overview mode displays a large-scale view of a large range of the SFC pro-
gram created in the detail view mode. The overview mode does not allow a pro-
gram to be created or edited, and action blocks cannot be displayed. Parallel
connections displayed as double lines in the detail view mode are displayed as a
single horizontal line in the overview mode. The overview mode display format
depends on the current screen size setting. See 2-4 Changing SFC Settings for
information on the screen size setting.

To change to the overview mode, press the F3 Key from the detail view screen.
The overview screen will be displayed. Press the Esc Key or Shift+Esc Keys
from the overview screen to return to the detail view screen.

Overview Screen
The main menu and sub-menus are displayed in the top-right corner of the
screen. The function key menu is displayed at the bottom of the screen for the F1
and F2 Keys.

Cursor

Sub-menu Main menu

Message indicates 
overview mode selected

Function key menu
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Moving the Cursor
The cursor can be moved in units of steps or transitions.

Using the Arrow Keys

Page 1 Page 2

1, 2, 3... 1. Press the Up and Down Keys to move the cursor vertically.

• If the Down Key is pressed when the cursor is at the bottom of the first
page, the cursor will move to the top of the second page.

• If the Up Key is pressed when the cursor is at the top of the second page,
the cursor will move to the bottom of the first page.

• If the Up key is pressed when the cursor is at the top of the first page, the
SFC part on the previous line will appear on the first page of the overview
screen.

• If the Down Key is pressed when the cursor is at the bottom of the second
page, the SFC part on the next line will appear on the second page of the
overview screen.

2. Press the Left and Right Keys to move the cursor horizontally.

Note The cursor itself will not move if the Up Key is pressed when the cursor is at the
top of the first page or if the Down Key is pressed when the cursor is at the bottom
of the second page.

Overview Mode Section 2-13

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


61

Using the PgDn and PgUp Keys

Sheet

Page 1

Page
up

Page
Down

When the PgDn Key is pressed, the displayed lines move up half a page, so that
the previous bottom half of the display appears at the top of the screen and lines
previously below the screen are displayed in the bottom half of the screen. The
cursor position on the screen remains unchanged. However, if the display is
scrolled to the end of the sheet, the cursor will move to the bottom of page 2 (or
page 4, depending on the sheet size setting).

When the PgUp Key is pressed, the displayed lines move down half a page, so
that lines previously above the screen are displayed in the top half of the screen.
The cursor position on the screen remains unchanged. However, if the display is
scrolled to the start of the sheet, the cursor will move to the top of page 1.

The size of each page depends on the current sheet size setting, as follows:

16C *  100R .... 32 rows (lines) *  16 columns displayed
8C *  200R .... 32 rows *  8 columns displayed

Jumping The cursor position can be jumped as described for the detail view mode. See
2-8 Jumping and Searching for details.

Searching SFC parts can be found as described for the detail view mode. See 2-8 Jumping
and Searching for details.

2-14 Program View Mode
The program view mode allows ladder-diagram programs to be created and
edited for specified action and transition programs. This section describes the
procedure for selecting the program view mode. See Section 3 Ladder Diagram
Programming for information on programming ladder diagrams.

Preparations
Writing the Sheet The sheet has to be written before changing to program view mode. If the pro-

gram view mode is selected without first writing the sheet to the disk, any
changes made to the sheet since it was last written to disk will be lost.

Positioning the Cursor In the program view mode, only steps, transitions, and blanks are displayed. Be-
fore entering program view, move the cursor to a step containing at least one
action or a transition with a transition number.
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Procedure

Specifying Steps

1, 2, 3... 1. Select the step with the cursor in detail view. Be sure to move the cursor to a
step containing at least one action.

2. Press the F4 Key. The action block will be displayed for the step selected by
the cursor. A message will warn the operator if the selected step contains no
actions.

3. Use the PgUp and PgDn Keys and the Up and Down Keys to select the ac-
tion from the action block the press the Enter Key. Only select an action as-
signed with an action number. A message will warn the operator if the se-
lected action is assigned a data memory address.

4. Press the Enter Key to select the program view. A message will warn the
operator that the current sheet will be lost if it has not been written.

5. Press the N and Enter Keys to cancel the operation and return to the current
program display. In this case, write the required sheet and repeat the steps
above.

Specifying Transitions

1, 2, 3... 1. Select the transition with the cursor in detail view. Be sure to move the cursor
to a transition with a transition number.

2. Press the F4 Key to select program view. A message will warn the operator if
the selected transition has no transition number. Another message will warn
the operator that the current sheet will be lost if it has not been written

3. Press the N and Enter Keys to cancel the operation and return to the current
program display. In this case, write the required sheet and repeat the steps
above.

Specifying Blanks

1, 2, 3... 1. A blank is specified in order to directly input a transition number or action
number and move to the program view screen.

2. Select a blank area with the cursor in detail view.

3. Press the F4 Key. A message at the bottom of the screen will prompt for in-
put of a transition or action number.

4. Enter the transition or action number and press the Enter Key.

Program View Screen
Press the Esc Key or Shift+Esc Keys to return from program view to detail view.
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SECTION 3
Ladder Diagram Programming

This section provides the procedures required to perform ladder diagram programming. Ladder diagram programming is per-
formed using menus and examples of their use are provided. Read the CV500/CV1000 Operation Manuals and Installation
Guide before performing ladder diagram programming.

3-1 Programming Menu 64. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-2 Clearing Memory 65. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-2-1 Programming in Ladder Diagrams Only 66. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-2-2 SFC and Ladder Diagrams 69. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-3 Memory Display 69. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-4 Switching the Display 70. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-5 Programming in Ladder Form 75. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-5-1 Entering Ladder Diagrams 77. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-5-2 Store/Store Insert 90. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-5-3 Reading and Searching Ladder Diagrams 93. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-5-4 Including I/O Comments in Ladder Diagrams 99. . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-6 Creating Block Comments 99. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-7 Editing Instruction Blocks 101. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-8 Changing Addresses 103. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-8-1 Changing Bit Addresses and TIM/CNT Numbers 103. . . . . . . . . . . . . . . . . . . . . . . . . 
3-8-2 Changing Words Addresses 108. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-8-3 Changing Words and Bit Address Together 109. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-9 Editing Interrupt Programs 111. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-10 Programming in the Mnemonic Display Mode 112. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-10-1 Entering Programs 113. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-11 Checking the Program 119. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-12 Saving and Retrieving Programs 121. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-12-1 Saving Programs 121. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3-12-2 Retrieving Programs 123. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3-13 Printing 124. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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3-1 Programming Menu
The the ladder programming screen will be displayed at the following times:

• When the program type is set to ladder in the System Setup or

• When the program type is set to SFC+ladder in the System Setup and program
view entered from detail view to create an action or transition program.

Ladder Programming Screen

Press the End Key or Ctrl+M Keys from the main ladder programming screen to
display the main programming menu or press the Esc Key or Shift+Esc Keys to
return to the ladder programming screen.

Note “I:Edit intr program” and “M:Memory map” are not displayed when the program
type is set to SFC+ladder.

Programming Menu Section 3-1
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Editing Modes
The following editing mode can be selected with the function keys displayed at
the bottom-left of the screen. All of the operations on the main ladder program-
ming menu are possible in both read or write mode and in both ladder and mne-
monic display modes except that “E:Move block” and “M:Memory map” are not
possible when displaying programs in mnemonic form.

Editing mode Function

Read Read Set to display the program from the work disk on the screen.

Find Set to find an address, character string (mnemonic instruction,
I/O name, etc.), instruction, operand, I/O comment, or block
comment.

Write Write Set to create or edit a program on the screen.

Store
Store insert

Set to write a ladder program created on the screen to the
work disk. Always ladder programs created on the screen in
ladder form; they are not saved automatically. This mode is
not available when creating mnemonic programs on the
screen as these programs are automatically written to the
work disk.

Insert Set to insert data into a program displayed on the screen.

3-2 Clearing Memory
This operation is used to clear ladder-diagram programs (including I/O names,
I/O comments, and block comments) from the work disk. The clear memory op-
eration is available in all display modes and all editing modes.

Always clear the memory before creating a program. I/O names, I/O comments,
and block comments are cleared at the same time as the user programs.

When using SFC programming, only the memory areas containing ladder and
mnemonic programs created in the program view mode are cleared.

If the program type is set for only ladder diagrams, the following memory areas
can be specified when using the clear memory operations:

Clear all

Clear block

Main

I/O interrupt

Scheduled interrupt

Power on interrupt

Power off interrupt

Clear all user programs.

Clear individual blocks.
Data can be cleared
from a specified address
number in the specified
block.

The blocks specified for the clear block operation refer to the ladder programs
and subroutine programs for interrupt processing.

Main program (nor-
mal ladder pro-
grams except inter-
rupt programs)

I/O interrupt

Scheduled
interrupt
Power off 
interrupt
Power on
interrupt

Block

Block

Block

Block

Block

Clear specified block only.
Specified I/O interrupt and
scheduled interrupt numbers
only are cleared.
A main program is a normal
ladder program (not including
interrupt programs).

Clearing Memory Section 3-2
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Related Operations
Use “E:Move block” to clear parts of a ladder program.

3-2-1 Programming in Ladder Diagrams Only
The Clear Memory menu is displayed when “C:Clear memory” is selected from
the main menu.

Select the appropriate item to clear all or part of the user program.

Clearing the Entire Program

1, 2, 3... 1. Select “A:Clear all” from the menu. A message will ask for confirmation.

2. Press the Y and Enter Keys to clear the memory. After the memory is
cleared, the Ladder Programming Screen will be displayed.

Clearing Part of the Program
Select “B:Clear block” from the menu. A message will ask whether to clear the
entire specified block or steps of the specified block from a designated address.

Clearing Memory Section 3-2

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


67

No Specified Ranges

1, 2, 3... 1. Select “A:No range” from the menu.

2. Press the Up and Down Keys to select the block to be cleared and press the
Enter Key. After selecting an I/O interrupt or scheduled interrupt, input the
interrupt number to be cleared (in the ranges shown below) and press the
Enter Key.

• I/O interrupts: 0 to 31

• Cyclic (scheduled) interrupts: 0 or 1

3. Press the Enter Key after selecting the block. A message will ask for confir-
mation.

4. Press the Y and Enter Keys to delete the block. After the block have been
cleared, the Ladder Programming Screen will be displayed.

Clearing Memory Section 3-2
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Specified Ranges

1, 2, 3... 1. Select “B:Range” from the menu.

2. Press the Up and Down Keys to select the block to be cleared and press the
Enter Key. After selecting an I/O interrupt or scheduled interrupt, input the
interrupt number to be cleared (in the ranges shown below) and press the
Enter Key.

• I/O interrupts: 0 to 31

• Cyclic (scheduled) interrupts: 0, 1

3. Press the Enter Key after selecting the block.

4. An input area will displayed for the input of the start address from which the
block is cleared.

5. Input the address and press the Enter Key. A message will ask for confirma-
tion.

6. Press the Y and Enter Keys to delete the block from the specified start ad-
dress. After the block is cleared, the Ladder Programming Screen will be
displayed.

Clearing Memory Section 3-2
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3-2-2 SFC and Ladder Diagrams
1, 2, 3... 1. Select “C:Clear memory” from the main menu. The Clear Memory menu will

be displayed.

2. Select the appropriate item to clear all action and transition programs or only
action and transition programs after a specified address. The clear memory
operation operates on the action and transition programs currently in
memory.

Clearing All Programs
1, 2, 3... 1. Select “A:Clear all” from the menu. A message will ask for confirmation.

2. Press the Y and Enter Keys to clear the programs.

Clearing Part of the Programs
1, 2, 3... 1. Select “B:Clear block” from the menu. An input area will be displayed for the

input of the start address from which the program will be cleared.

2. Input the address and press the Enter Key. A message will ask for confirma-
tion.

3. Press the Y and Enter Keys to delete the programs from the specified start
address. After the block has been cleared, the Ladder Programming Screen
will be displayed.

3-3 Memory Display
This operation is used to display the status of the programs on the work disk
memory area and the capacity required to hold the program when it’s transferred

Memory Display Section 3-3
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to the PC. The memory map operation is available in all display modes and all
editing modes.

Note The memory display operation is not possible in program view for SFC program-
ming. Switch to detailed view to display memory.

Select “M:Memory map” from the main memory. The following display will ap-
pear.

When finished, press the Shift+Esc Keys to return to the programming screen or
press the Esc Key to return to the main menu.

PC Memory Required The capacity of PC user memory required to hold the extended PC Setup and all
programs if the data currently held in the CVSS work area is transferred to the
PC.

PC Memory Left The amount of PC memory remaining after subtracting the value displayed for
“PC memory required.”

CVSS Memory Used Displays the number of words used by the user programs on the work disk. The
number in parentheses ( ) indicates the percentage of the total memory used.

The total number of each item is displayed.

Memory Capacities

Item Capacity

User program 64 KW

I/O names 10,000

I/O comments 10,000

Block comments 512

Note The values in the table are valid when the program type is set to SFC+Ladder.

3-4 Switching the Display
This operation is used to change the display mode. The Change Display opera-
tion is available in all display modes and all editing modes.

The current ladder program will be lost if the display mode is changed to mne-
monic without first saving the ladder program using the store or store insert oper-
ations. The following message will warn the operator if an attempt is made to

I/O Names, I/O Comments,
and Block Comments Used

Switching the Display Section 3-4
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switch the display mode without first saving the current ladder program. Press
the Enter Key and save the program before switching the display mode.

Programs written in mnemonic form are automatically written to the disk, so
there is no danger of accidentally deleting them.

Program Display Modes

Display mode Function

Ladder (Addr, I/O names) Used to display and create ladder diagrams with I/O
addresses and I/O names.

Ladder (Addr) Used to display and create ladder diagrams with I/O
addresses only.

Ladder (I/O names) Used to display and create ladder diagrams with I/O
names only.

Ladder (I/O comment 2) Used to display and create ladder diagrams with I/O
addresses and 2 lines of I/O comments.

Ladder (I/O comment 4) Used to display and create ladder diagrams with I/O
addresses and 4 lines of I/O comments.

Mnemonics Used to display and create ladder-diagram programs
in mnemonic form.

Instruction Blocks
An instruction line and all the instruction lines with which it interconnects are
called an instruction block. Instruction blocks requiring more than 22 program
lines cannot be written in ladder form and must be written in mnemonic form in-
stead.

1 Instruction block

1 Instruction block

Switching the Display Section 3-4
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Procedure

1, 2, 3... 1. Select “H:Change display” from the main menu.

2. Select the desired display mode from the menu. The selected display mode
will appear on the screen and is indicated at the top-right of the screen.

You can switch from addresses and I/O names, to addresses only, to I/O names
only and then back to I/O names by pressing the Ctrl+G Keys.

Display Modes

Ladder Diagrams with Addresses and I/O Names
Up to 22 instruction lines can be input at one time in this display mode. The pro-
gram must be stored after each 22 instruction lines are input. Multiple lines are
required for OR conditions, SFT instructions, and other multiple-input instruc-
tions. Each page can display up to 5 instruction lines.

I/O names can normally be between 2 and 8 letters long, but only 5 letters are
displayed on ladder diagrams. I/O comments for I/O bits are not displayed on the
ladder diagram.

Ladder Diagrams with I/O Addresses Only
Up to 22 instruction lines can be input at one time in this display mode. The pro-
gram must be stored after each 22 instruction lines are input. Multiple lines are
required for OR conditions, SFT instructions, and other multiple-input instruc-
tions. Each page can display up to 7 instruction lines.

Switching the Display Section 3-4
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I/O comments for I/O bits are not displayed on the ladder diagram.

Ladder Diagrams with I/O Names Only
Up to 22 instruction lines can be input at one time in this display mode. The pro-
gram must be stored after each 22 instruction lines are input. Multiple lines are
required for OR conditions, SFT instructions, and other multiple-input instruc-
tions. Each page can display up to 10 instruction lines.

I/O names can normally be between 2 and 8 letters long, but only 5 letters are
displayed on ladder diagrams. I/O comments for I/O bits are not displayed on the
ladder diagram.

Ladder Diagrams with I/O Addresses and Two Lines of I/O Comments
Up to 22 instruction lines can be input at one time in this display mode. The pro-
gram must be stored after each 22 instruction lines are input. Multiple lines are
required for OR conditions, SFT instructions, and other multiple-input instruc-

Switching the Display Section 3-4
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tions. Each page can display up to 4 instruction lines. Two lines of I/O comments
are displayed

Ladder Diagrams with I/O Addresses and Four Lines of I/O Comments
Up to 22 instruction lines can be input at one time in this display mode. The pro-
gram must be stored after each 22 instruction lines are input. Multiple lines are
required for OR conditions, SFT instructions, and other multiple-input instruc-
tions. Each page can display up to 3 instruction lines. Four lines of I/O comments
are displayed

Mnemonic Ladder Programming
When a program is created in mnemonic form, it is automatically written to the
work disk. I/O names can normally be between 2 and 8 letters in length, but only
5 letters are displayed in the mnemonic program. I/O comments can be up to 30
characters long. All I/O comments created in the mnemonic display mode can be

Switching the Display Section 3-4
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displayed. Block comments cannot be created in the mnemonic display mode.
Create block comments in a ladder program display mode if they are required.

Switching Between the Display Modes
It is important to realize that only one user program exists on the work disk, al-
though it can be displayed in various display modes. As shown in following dia-
gram, there is no way to enter the mnemonic display mode without reading from
the work disk. The current ladder program will thus be lost if the display mode is
changed to mnemonic form without first saving the ladder program using the
store or store insert operations. If a program that contains a block with more than
22 instruction lines is read, the display mode will automatically switch to mne-
monic form.

Ctrl G+

Switch

Switch display

Ladder
(Addr, I/Oname)

Ladder
(Addr)

Ladder
(I/Oname)

Mnemonic

Store 
Store insert Read

Store 
Store insert Read

Store 
Store insert Read

Switch to
other op-
eration

Read

User program memory on work disk.

( )

Switch Ladder
(I/Ocomment2)

Store 
Store insert Read

Switch Ladder
(I/Ocomment4)

Store 
Store insert Read

Switch

3-5 Programming in Ladder Form
The method of creating programs in the ladder form is described in this section
using the Ladder (Addr, I/Oname) display mode as an example. Programming in
the Ladder (Addr) or Ladder (I/Oname) mode is identical. Refer 3-5-4 Including
I/O Comments in Ladder Diagrams for details on inputting I/O comments. Do not
forget to store a completed ladder program.

Preparations
Clearing Memory Delete the contents of the memory before creating a new program. Existing pro-

grams will be overwritten if not deleted before a new program is written.

Setting the Display Mode The default display mode is the Ladder (Addr, I/Oname). If necessary, switch the
display mode to Ladder(Addr) or Ladder(I/Oname). Block comments can only
be created in the Ladder(Addr, I/Oname), Ladder(I/O comment 2), or Ladder(I/O
comment 4) display mode.

Setting the Editing Mode Press the F1 Key to select the write mode for ladder diagrams.

Ladder Program Input Screen
The editing mode and display mode are displayed at the top-right of the screen.
The default editing mode is the read mode.

Programming in Ladder Form Section 3-5
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Press the F1 to F10 Keys to select items from the function key menu displayed at
the bottom of the screen. Press the Shift Key to change the function key menu.

Cursor

Editing mode Program display mode

Menu name

Current cursor position input area

Function key display

Program input mode

Function Keys in the Write Mode
Function key Display Function Page

F1 read Selects the read mode. 93

F2 ins Selects the insert mode. 89

F3 store Writes the ladder program created on the screen to the work
disk. After creating or editing a program, always store it with
this function key. Existing programs are overwritten during
editing.

90

F4 st ins Allows all or part of a program existing on the work disk to be
edited and inserted in front of the original program on the
work disk.

90

F5 blk cm Creates block comments or inserts a block comment
between other block comments.

99

F6 conn Creates and deletes ladder connections. 83

F7 Inserts an AND instruction at the cursor position. 80

F8 Inserts an OR instruction at the cursor position. 78

F9 Inserts an OUT instruction. 78

F10 FUN( ) Inserts an instruction using a function code. 80

Shift+F1 Inserts a horizontal connection at the cursor position. 82

Shift+F2 Inserts a vertical connection at the top-left of the cursor
position.

82

Shift+F3 DIFU Inserts a DIFFERENTIATE UP instruction. 78

Shift+F4 DIFD Inserts a DIFFERENTIATE DOWN instruction. 78

Shift+F5 TIM Inserts a TIMER instruction. 80

Shift+F6 CNT Inserts a COUNTER instruction. 78

Shift+F7 Inserts an AND NOT instruction at the cursor position. 78

Shift+F8 Inserts an OR NOT instruction at the cursor position. 78

Shift+F9 Inserts an OUT NOT instruction. 78

Shift+F10 ! Sets the immediate refresh version of an instruction (updated
when the instruction is executed).

78

Programming in Ladder Form Section 3-5
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Moving the Cursor

1, 2, 3... 1. Press the Up and Down Keys to move the cursor up and down.
2. Press the Left key to move the cursor left. From the left edge of the sheet, the

cursor will move to the right edge.
3. Press the Right key to move the cursor right. From the right edge of the

sheet, the cursor will move to the left edge.
The ladder diagram contains a maximum of 22 instruction lines, but some of
these may not be visible on the screen. The maximum number of lines on the
screen in each display mode are as follows:

Ladder (Addr, I/Oname): 5 lines
Ladder (I/Oname): 7 lines
Ladder (Addr): 10 lines
Ladder (I/O comment 2): 4 lines
Ladder (I/O comment 4): 3 lines

3-5-1 Entering Ladder Diagrams
To enable entering ladder diagrams, press the F1 Key to select the write editing
mode. The write mode will be displayed at the top-right of the screen.

Address Cursor

Editing mode Program display mode

Menu name

Memory block (ladder),
Step number,
Action number,
Transition number

Input area Program input mode

Entering Conditions
The cursor will be displayed at the first line, address 000000. If a program al-
ready exists at the cursor position, the symbol and bit address will appear in the
input area at the bottom of the screen. Enter conditions on the ladder diagram
using the following procedure:

1, 2, 3... 1. Move the cursor to the required position.
2. Press a function key to enter the required condition. The selected symbol

will appear in the input area.

Programming in Ladder Form Section 3-5
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3. Enter the bit address for the condition and press the Enter Key.
Instructions can be entered using the function keys or using the mnemonics for
the instructions. When inputting mnemonics, set the program input mode to CV
mode. Mnemonics cannot be input in C mode.
I/O names can be input instead of bit addresses, provided the bit address has
already been allocated an I/O name using the Edit I/O name operation (see 4-1
Editing I/O Names).

In the following table, items in parentheses are not required when inputting the
program in C mode, but are required when inputting in CV mode.

Instruction Symbol Function key inputs Mnemonic inputs Remarks

LD (F7) Bit_address CR L D _ Bit_address CR –––

AND A N D _ Bit_address CR

LD NOT Shift+F7  Bit_address
CR

L D _ N O T _
Bit_address CR

LD NOT and AND NOT
can also be input using
the Slash (/) Key: (F7) /
Bit_address CR.

AND NOT A N D _ N O T _
Bit_address CR

OR F8 Bit_address CR O R _ Bit_address CR –––

OR NOT Shift+F8  Bit_address
CR

O R _ N O T _
Bit_address CR

OR NOT can also be
input using the Slash (/)
Key: F8 / Bit_address
CR.

Immediate update
instruction

! Instruction Bit_address
Shift+F10 CR

Instruction _ Bit_address
Shift+F10 CR

To set both the
immediate update (!) and
differentiate instructions,
enter them
consecutively.

Differentiate up
instruction

j Instruction Bit_address
Shift+F3 CR

Instruction _ Bit_address
Shift+F3 CR

However, only the
immediate update (!) is
available with the NOT
instructions. The
differentiate instructions
cannot be used.

Differential down
instruction

i Instruction Bit_address
Shift+F4 CR

Instruction _ Bit_address
Shift+F4 CR

Note I/O names can be used instead of the bit addresses. Mnemonics can be input in
either upper-case or lower-case letters. Refer to page 113 for information on in-
putting OR, LD, AND, and LD. The F7 Key need not be input in C mode.

Entering Other Instructions
To enter basic righthand instructions, move the cursor to the right of the right-
most input. A break will appear in the connecting line if an output is entered when
the cursor is not to the right of the rightmost input. Use the line connect opera-
tions (see page 82) to rejoin the connection if this problem occurs.
The number of condition permitted on any line depends on the number of oper-
ands for the righthand instruction. If it is not possible to enter all conditions on a
single line, use the continue operation to join the line to the next line. Refer to
page 85 for information on the continue operation.
Instructions can be entered with the function keys or as mnemonics. When in-
putting mnemonics, set the program input mode to CV mode. Mnemonics can-
not be input in C mode.
I/O names can be input instead of bit addresses, word addresses, or timer/
counter numbers, provided the I/O names have been allocated using the Edit I/O
name operations (see 4-1 Editing I/O Names).

Entering Conditions on the
Ladder Diagram

Programming in Ladder Form Section 3-5
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Refer to the table of advanced instructions for details about function codes. Re-
fer to CV500/CV1000 Operation Manual: Ladder Diagrams for information on
the operands for each instruction.

In the following table, items in parentheses are not required when inputting the
program in C mode, but are required when inputting in CV mode.

Instruction Symbol Function key inputs Mnemonic inputs Remarks

OUT F9 Bit_address CR O U T _ Bit_address CR –––

OUT NOT Shift+F9  Bit_address
CR

O U T _ N O T _
Bit_address CR

OR NOT can also be
input using the Slash (/)
Key: F9 / Bit_address
CR.

TIMER TIM Shift+F5  Timer_number
CR (CR) # SV CR
or
Shift+F5  Timer_number
CR (CR) Word_address
CR

T I M _ Timer_number _
# SV CR
or
T I M _ Timer_number _
Word_address CR

To enter a constant as
the SV, input #SV.

To set the SV from a
word, enter the word
address only.

COUNTER CNT Shift+F6
Counter_number CR
(CR) # SV CR
or
Shift+F6
Counter_number CR
(CR) Word_address CR

C N T _
Counter_number _ # SV
CR
or
C N T _
Counter_number _
Word_address CR

–––

Advanced
instruction

––– F10 Function_code CR
(CR) Operand CR (CR)
Operand CR (CR)
Operand CR

Instruction _ Operand _
Operand _ Operand CR

Input leading zeros for
the function code. The
number of operands
varies according to the
instruction.

Immediate update
instructions

! OUT/OUT NOT:
Instruction Bit_address
Shift+F10 CR

Advanced instruction:
Instruction Shift+F10
CR (CR) (Operand CR
(CR)) Operand CR

Instruction _ (Operand
_) Operand Shift+F10
CR

Applicable only to OUT,
OUT NOT, KEEP(011),
DIFU(013), DIFD(014),
SET(016), RSET(017),
CMP(020), and
MOV(030).

Differentiate up
instructions

j Instruction Shift+F3 CR
(CR) (Operand CR (CR))
Operand CR

Instruction _ (Operand
_) Operand Shift+F3  CR

–––

Differentiate down
instructions

i Instruction Shift+F4 CR
(CR) (Operand CR (CR))
Operand CR

Instruction _ Operand
Shift+F4  CR

Applicable only to
SET(016) and
RSET(017) only

Note The second of each pair of carriage returns is not required when inputting the
program in C mode, but is required when inputting in CV mode.

Bit/Word Addresses and Data
Data area prefixes may be input as either upper- or lower-case characters. If an
incorrect number is entered, press the Home Key and re-enter the value. It is not
necessary to input leading zeros for addresses or SVs.

I and Q are displayed only after an I/O table is registered.
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Refer to the CV500/CV1000 Operation Manual: Ladder Diagrams for informa-
tion on using data registers and index registers (DR and IR).

Item Bit address Word address Display on ladder
diagram

Auxiliary Area A Bit_address A Word_address A

CIO Area Bit_address Word_address I: Input 
Q: Output

Counter Area C Counter_number C Counter_number C

Constant ––– # Value #

CPU Bus Link Area G Bit_address G Word_address G

Data register ––– D R Number DR

DM Area ––– D DM_address D

EM Area ––– E EM_address E

Index register ––– I R Number IR

Indirect DM address ––– *  D DM_address ∗D

Indirect EM address ––– *  E EM_address ∗E

Step Area S T Step_number ––– ST

Timer Area T Timer_number T Timer_number T

Transition Area T N Transition_number ––– TN

Examples

Basic Instructions
An example for inputting basic instructions is given below starting with a cleared
ladder programming screen.

1, 2, 3... 1. Press (F7,) 1, and Enter.

It is not necessary to input leading zeros for bit addresses.

I0000
01

2. Press Shift+F5, 10, Enter, (Enter,) #100, Enter.

I0000
01  

TIM 0010 #0100
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3. Press (F7,) T10, and Enter.
To designate timer or counter Completion Flags, input T or C followed by the
timer or counter number.

I0000
01

T0010

 
TIM 0010 #0100

4. Press F9, 12800, and Enter.

I0000
01

T0010
128
00

 
TIM 0010 #0100

5.  Press F3 and Enter to store the program.

Using Function Codes
An example for inputting a ladder program using a function code is given below
starting with a cleared ladder programming screen.

1, 2, 3... 1. Press F7, 1, and Enter.

I0000
01

2. Press F10, 030, Enter, (Enter,) 200, Enter, (Enter,) G50, and Enter.
Input leading zeros for function codes.

I0000
01 (030)

MOV 0200 G050

3. Press (F7,) G5, and Enter.

I0000
01

G000
05

(030)
MOV 0200 G050

Programming in Ladder Form Section 3-5

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


82

4. To input the MOVE instruction via its mnemonic, press MOV, G200, 300, and
Enter.

When inputting a mnemonic, press the Space Key to separate the mnemon-
ic from operands and operands from operands.

I0000
01

G000
05

(030)
MOV 0200 G050

(030)
MOV G200 0300

5. Press F3 and Enter to store the program.

Writing and Deleting Connections
The operations shown in the following table can be used to write/delete vertical
connections and connections between symbols.

Connection Key sequence Function

Horizontal line Shift+F1 CR Creates a horizontal line the size of one condition.

Vertical line Shift+F2 CR Creates a vertical line the size of one instruction line.

Line connect F6 (or Ctrl+L ) (move cursor to start point)
CR (move cursor to end point) CR

Makes long horizontal lines to connect one instruction
line or to connect an instruction line to a vertical line
from another instruction line. After completing the line
connections, press the Esc Key or Shift+Esc Keys to
cancel the line connection mode.

Line delete F6 (or Ctrl+L ) (move cursor to start point)
CR (move cursor to end point) Del

Deletes long horizontal lines and vertical connections
over more than one line. After completing the line
deletion, press the Esc Key or Shift+Esc Keys to cancel
the line connection mode.

Note Connections cannot be made for more than 22 instruction lines (the maximum
number permitted in an instruction block).

Example of Line Connections
Using the Shift+F1 Keys

Cursor

To connect horizontal spaces, move the cursor to the space and press the
Shift+F1 and Enter Keys. One space is connected each time the Shift+F1 Keys
are pressed.

Cursor

Using the Shift+F2 (|) Keys
OR LD Instructions
To connect lines vertically to create an OR LD instruction, move the cursor to the
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bottom-right of the desired connection point and press the Shift+F2 and Enter
Keys.

Cursor

Cursor

Connecting Instructions in Parallel

Press Shift+F2 and Enter.

Cursor

Cursor

Using Line Connection Operations
After completing the line connection operations, press the Esc Key or Shift+Esc
Keys to cancel the line connection mode.

Horizontal Connection
The Line Connect operation is convenient for making long horizontal connec-
tions.

1, 2, 3... 1. Press the F6 or Ctrl+L Keys.

Cursor

2. Move the cursor to the start of the connection and press the Enter Key.

Cursor
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3. Move the cursor to the end of the connection and press the Enter Key.

Cursor

Connecting Instructions Line
The Line Connection operations can also be used to connect a vertical line from
another instruction line.

1, 2, 3... 1. Press F6 or Ctrl+L.

I0000
00

I0000
01

 
CNT 0000 #1234

Cursor

2. Move the cursor to the start of the connection and press the Enter Key.

I0000
00

I0000
01

 
CNT 0000 #1234

Cursor

3. Move the cursor to the end of the connection and press the Enter Key.

I0000
01

 
CNT 0000 #1234

Cursor

I0000
00

Connecting Multiple Inputs

1, 2, 3... 1. Press F6 (or Ctrl+L).

Cursor

2. Move the cursor to the start of the connection and press the Enter Key.

Cursor
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3. Move the cursor to the end of the connection and press the Enter Key.

Cursor

Continue Operation
The continue operation is used to continue an instruction line when the maxi-
mum number of conditions already exists on an instruction line.

Up to 9 conditions and 1 OUT instruction can be connected in a single line. Few-
er instructions can be written if operands are required, such as for TIM and ad-
vanced instructions. If all required instructions cannot be written in a single line,
use the continue operation to link it to the next line.

The number of inputs permitted on any line depends on the number of operands
in the instructions. The limits are summarized in the following table. Here, only
operand placed directly on the instruction line are counted; the operand bits for
conditions are not counted.

Number of operands Conditions per line Comments

0 9 Plus OUT

1 7 –––

2 5 –––

3 4 –––

Example The following procedure shows how to add a condition (000010) as the 10th con-
dition in the instruction line.

1, 2, 3... 1. Move the cursor to the 10th column (extreme right). The continue operation
can only be used when the cursor is in the 10th column.

2. Press (F7,) 10, and Enter to enter the condition.

The continue operation symbols will be displayed and the conditions in col-
umns 9 and 10 will be displayed on the next line.

I0000
10

Note A program error will occur if lines are connected with the Line Connect operation,
as shown in the following diagram. Use the continue operation instead.

Wrong
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Example The following procedure shows how to enter six conditions for a MOVE instruc-
tion.

1, 2, 3... 1. Enter the six conditions. Move the cursor to the 10th column (extreme right).
The continue operation can only be used when the cursor is in the 10th col-
umn.

Cursor

2. Press the Shift+F1 Keys to make a horizontal connection.

The continue operation symbols will be displayed and the cursor will move
to the next line.

3. Press F10, 030, Enter, (Enter,) 0, Enter, (Enter,) 1, and Enter to enter a
MOVE instruction.

(030)
MOV I0000 I0001

4. Move the cursor to the space in the top line and use the F6 Key to join the
line.

(030)
MOV I0000 I0001 

Editing Ladder Programs
The procedure for editing a ladder program is described below. Ladder pro-
grams can be edited either in the Write or Insert modes. Do not forget to store the
edited program.

See 3-7 Editing Instruction Blocks for details on moving, copying, and deleting
instruction blocks.

See 3-8 Changing Addresses for changing bit or word addresses in the entire
program in a single operation.
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Editing in Write Mode

Operation Key sequence Comments

Clearing data from input
area

Home (or re-input the symbol) –––

Creating a Blank
Column

Move cursor Ins A blank column is created at the cursor position.
If an instruction block contains more than one line, a
blank column is created at the cursor position in every
line of the instruction block.

Creating a Blank Line Move cursor PgUp A blank line is created at the cursor position.
No blank line can be created if the program already
contains 22 instruction lines.

Deleting a Blank Column Move cursor Del The blank column at the cursor position is deleted.
If an instruction block contains more than one line, the
blank column is deleted at the cursor position in every
line of the instruction block at the cursor position. The
delete operation will be cancelled unless a blank column
exists at the cursor position in every line of the
instruction block.

Deleting a Blank Line Move cursor PgDn The blank line at the cursor position is deleted.
The deleted operation will be cancelled if the line at the
cursor position contains ladder elements, including any
instructions.

Deleting all 22 program
lines of the ladder
diagram

Shift+Home –––

Deleting the symbol at
cursor position

Deleting a condition, instruction,
or horizontal connection:
Move cursor Space Key

The cursor position becomes blank.
Edit as required to complete the program.
Vertical connections cannot be deleted by this method.

Deleting the symbol to
left of cursor

Deleting a condition, instruction,
or horizontal connection:
Move cursor Backspace

Deleting a vertical connection:
Shift+F2 Backspace

The symbol to the left of the cursor will be deleted.
Edit as required to complete the program.

To delete a righthand instruction, place the cursor on the
far left of the same instruction line and press the
Backspace Key.

Inserting a symbol Move cursor Ins  Insert symbol
Bit_address CR

The cursor position goes blank and a symbol is entered.

Reversing normally
open and normally
closed conditions

Move cursor / CR The condition at the cursor will change from normally
open to normally closed or from normally closed to
normally open.

Editing Examples
Changing a Bit Address In this example, the bit address is changed from 000100 to 000300 in the follow-

ing program.

I0001
00

 Q0005
00

Cursor

Press Enter, 300, and Enter.

I0003
00

 Q0005
00
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Inserting a Symbol In this example, another condition (bit address: 000001) is inserted in the follow-
ing program.

I0000
00

I0000
03

I0000
02

 Q0005
00

Cursor

1, 2, 3... 1. Press Ins.

I0000
00

I0000
03

I0000
02

 Q0005
00

I0000
00

I0000
03

I0000
02

 Q0005
00

2. Press F7, 1, and Enter.

I0000
00

I0000
03

I0000
02

I0000
01

 Q0005
00

In this example, the vertical connection in the OR LD instruction is deleted from
the following program.

Cursor

Press Shift+F2 and Backspace.

In this example, the symbol at the cursor position is deleted from the following
program.

Cursor

Press the Space Key.

Deleting a Vertical
Connection

Deleting the Symbol at the
Cursor Position
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Creating and Deleting a Blank Column

Press Ins. A blank column will be created.

Press Del. The blank column will be deleted.

Creating and Deleting a Blank Line

Press PgUp. A blank line will be created.

Press PgDn. The blank line will be deleted.

Reversing Normally Open and Normally Closed Conditions
Move the cursor to the condition to be changed

Press the / Key and Enter.

Editing in Insert Mode
Editing operations are identical to the Write Mode, however, to save pressing the
F2 Key to switch modes, it is more convenient to edit in the Write Mode. The
methods to create and delete lines and columns are identical to the Write Mode.
The procedure to insert symbols is described below.

Item Key sequence

Inserting a symbol F2 (Insert Mode) Move
cursor Symbol
Bit_address CR
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Advantages of the Insert Mode
As the editing operations in the Insert mode simply duplicate those in the Write
mode, they are seldom used. However, as it is not necessary to press the Insert
Key once for each symbol, the Insert mode may be more convenient when con-
secutively inserting a large number of symbols.

3-5-2 Store/Store Insert
These operations are used to write a ladder program created on the screen to
the work disk. Use the Store or Store insert operations before the ladder pro-
gram exceeds 22 lines (the maximum number permitted in a program section).

Ladder programs created on the screen but not saved with the Store or Store
insert operations may be lost when menus are switched, the reset switch is
pressed, or the POWER switch is turned off.

Item Key sequence Comments

Store F3 CR Writes the ladder program section created on the screen (with a
maximum of 22 instruction lines) to the work disk. 
A message will flash to indicate that the program is being stored.
After the program is stored, the screen will return to the Write
mode and the next address will be displayed.
The addresses of each instruction is fixed when the program is
stored. The addresses will be displayed again the next time the
program is read.
After a program section is read, edited and stored, only the edited
version of the program section is stored on the work disk.

Store insert F4 CR Writes the ladder program section created on the screen (with a
maximum of 22 instruction lines) to the work disk in front of the
previously read program section. The previous program section
remains unchanged on the work disk, behind the new, inserted
program section.
A message will flash to indicate that the program is being stored.
After the program is stored, the screen will return to the Write
mode and the next address will be displayed.

Store vs Store Insert
The store operation is used to write a new ladder program section to disk when
editing program sections stored on the work disk. The store insert operation is
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also used to insert an unchanged or partially edited program section on the work
disk in front of its original position.

Program 
section A

Display

Edit

Display

StoreRead

User Program on work disk

User Program on work disk

User Program on work disk

Store insert

Program
section B

Program
section B’

Program 
section B

Program 
section C

Program 
section A

Program 
section B’

Program 
section C

Program 
section A

Program 
section B’

Program 
section C

Program 
section B

A program section read from disk then deleted on the screen will be permanently
lost if the store operation is used to write it back to the work disk. Take particular
care in cases like the example below, where several program sections are read
and deleted on screen and another program section is created. When the new
program section is stored to the work disk, the program sections read originally
will all be permanently lost. They would not be lost if the store insert operation
was used.

Shift Home+

Program 
section A

Display

Store

User Program on work disk

User Program on work disk

Set Write Mode

Display

Read

Display

Only start address
of program section
B stored.

New program
section B’
created.

Program
sections
C and D
deleted.

Program 
section B

Program 
section C

Program 
section D

Program 
section E

Program 
section B
Program 
section C
Program 
section D

Program 
section B’

Program 
section A

Program 
section B’

Program 
section E

Program Sections Not Applicable to Store/Store Insert
An error message will be displayed and the store/store insert operation can-
celled if an attempt is made to use the store/store insert operations with an incor-
rect program section or one which cannot be processed by the CVSS. Correct
and edit the program section if this problem occurs.
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Incomplete Instruction Lines
a) No righthand instruction

b) Broken connection

c) Instruction line not entered for an execution condition

0000
00  

CNT 0000 #0000

d) Surplus line

e) No conditions on an instruction line

f) Short-circuited conditions

g) Instruction line doubles back

Correct the program sections on the left as shown on the right for each of the
following pairs.

a) Horizontal line in front of OR instruction with no condition on the line.
Conditions must be aligned on the left.

Wrong Right

b) AND and OR instructions inside OR instruction. Move AND and OR to
the bottom of the OR.

Wrong Right

Program Sections CVSS
Cannot Process
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c) More than 8 LD instructions used.

A B

C D

E F

G H

J

I J G E C A

H

F

D

BI

Wrong Right

d) Multiple continue operations. Do not use continue operations in parallel.

Wrong Right

e) Continue operation in second, or lower, line of an OR program section.
Move the continue operation to the top line.

Wrong Right

f) Branching continue operation or OR program section. Eliminate branch-
ing from circuit.

Wrong Right

3-5-3 Reading and Searching Ladder Diagrams
The following operation is used to read the program from the work disk and dis-
play it on the screen as a ladder diagram.

Press the F1 Key to switch to Read mode from the Write or Insert mode.

Ladder Read Screen
The read mode will be displayed at the top-right of the screen.

Press the F1 to F10 Keys to select items from the function key menu displayed at
the bottom of the screen.
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Press the Shift Key to change the function key menu.

Editing mode

Function key menu

Function Keys in the Read Mode
Function Key Display Function Page

F1 write Selects the write mode. 77

F2 ins Selects the insert mode. 89

F3 addr Reads from a specified program address. 96

F4 strng Finds a specified mnemonic (written
instruction). Operands can also be found.

98

F5 oprnd Finds a specified operand or I/O name. 98

F6 IOcmnt Finds a specified operand or I/O comment. 99

F7 Finds a condition from a specified bit address.
Finds the following: LD, AND, OR.

97

F8 The functions of F7 and F8 are identical.

F9 Finds an OUTPUT instruction from a specified
bit address. Finds the following: OUT.

95

F10 FUN ( ) Finds an instruction from a specified function
code.

98

Shift+F2 blk cm Finds a specified block comment. 99

Shift+F3 DIFU Finds only the differentiate up variation of the
specified instruction.

–––

Shift+F4 DIFD Finds only the differentiate down variation of
the specified instruction.

–––

Shift+F5 TIM Finds a specified timer instruction. 95

Shift+F6 CNT Finds a specified counter instruction. 95

Shift+F7 Finds a condition from a specified bit address.
Finds the following: LD NOT, AND NOT, OR
NOT.

–––

Shift+F8

Shift+F9 Finds an OUTPUT instruction from a specified
bit address. Finds the following: OUT NOT.

–––

Shift+F10 ! Finds only the immediate refresh variation of
the specified instruction.

–––
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Reading Ladder Programs
Follow the procedures on the following page to display the specified instruction
blocks.

Operation Key sequence Description

Reading a specified
program address

F3 Address CR It is not necessary to input leading zeros, e.g., input
address 00000 as 0. 
The instruction block containing the specified address
will be displayed on the screen.

Finding a specified
condition or output

Specifying an input:
F7 Bit_address CR

Specifying an output:
F9 Bit_address CR

It is not necessary to input leading zeros. 
Finds and reads the following conditions: LD, LD NOT,
AND, AND NOT, OR, OR NOT.

Finds and reads the following output: OUT, OUT NOT.

F8, SHIFT+F7, or SHIFT+F8 can be used in stead of F7.

SHIFT+F9 can be used in stead of F9.

Finding a reciprocal
condition/output

Move cursor to desired
condition/output CR

Select a condition or output with the cursor to find the
corresponding output or condition.

If LD, LD NOT, AND, AND NOT, OR, or OR NOT is
specified, the OUT or OUT NOT with the same bit
address will be found.

If OUT or OUT NOT is specified, the LD, LD NOT, AND,
AND NOT, OR, OR NOT with the same bit address will
be found.

Finding timer
instructions

Shift+F5  Timer_number CR It is not necessary to input leading zeros of the timer or
counter number.

Finding counter
instructions

Shift+F6  Counter_number CR

Finding an instruction
from its function code

Instructions executed every cycle:
F10 Function_code CR

Differentiate up/down instructions
or immediate update instructions:
F10 Function_code CR Shift+F3
(or Shift+F4 or Shift+F10) CR

Input leading zeros of the function code.

While the prompt FUN(???) is displayed, press the Enter
Key or the Ctrl+F Keys to display a table of instructions.

Select the required instruction with the cursor and press
the Enter Key. The selected instruction will be displayed
at the bottom of the screen.

Press the Enter Key to start the search.

Finding instructions
containing operands

F4 Mnemonic _ Operand _
Operand _ Operand CR

Enter the mnemonic in upper-case or lower-case letters.

Press the Space Key to separate mnemonics from
operands and operands from operands. Input leading
zeros of the function code.

Press the ? Key as a wildcard to omit operands, for
example: MOV ? 0.

Finding instructions from
an operand

F5 Operand CR Specify operands as a bit address or word address.
Input leading zeros of the bit address. Only one operand
can be specified.

Finding an I/O name F5 I/O_name CR Finds the I/O name starting with the specified string.

Finding an I/O comment F6 I/O_comment CR Finds the I/O comment of a bit or word address. Finds
the I/O comment starting with the specified string.

Finding a block
comment

Shift+F2  Block_comment CR Finds the block comments starting with the specified
block string.

Finding Instructions
After specifying the read or find operation as described in the previous table, fol-
low the procedure below.

1, 2, 3... 1. Press the Enter Key to start searching from address 00000.
During the operation, a message will flash at the top-right of the screen.
When the specified condition or instruction is found, the instruction block it is
contained in will be displayed. If an instruction line consisting of more than
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22 lines is read, the display mode will automatically switch to mnemonic.
Switch the display mode back to a ladder mode before displaying the next
instruction block.

2. Press the Enter Key to repeat the search.

When the search of the final area is complete, one of the messages shown in
the table will be displayed at the top-left of the screen.

Message Repeating the search

Not found Press the Enter Key to repeat the search from address 000000.

Last page Repeat the entire procedure to find a different instruction block.

or Press the Esc Key followed by the Tab Key to display the previously found
instruction block.

or Press the PgDn or PgUp Keys to read the instruction blocks before or after
the currently displayed instruction block.

or Press the Esc Key to cancel a read (find) operation.

Reading the Previous or Next Instruction Block
Press the PgDn or PgUp Keys to display the instruction block before or after the
currently displayed instruction block.

Key Description

PgDn Read the next instruction block.

PgUp Read the previous instruction block.

Scrolling Large Instruction Blocks
If the instruction block is larger than the maximum display size, press the cursor
Arrow Keys to scroll through the displayed instruction block. The number of
instruction lines displayed on each display is from 3 to 10, depending on the dis-
play mode.

Key Description

Down Press the Down Key when the cursor is on the bottom
line of the screen to display the next instruction line.

Up Press the Up Key when the cursor is on the top line of
the screen to display the previous instruction line.

Note The Arrow Keys can be used only to view the current instruction block.

Example of Reading a Ladder Program
In this example, the instruction block containing address 100 is read from a pro-
gram.

1, 2, 3... 1. Press F3, 100, and Enter. The instruction line containing program address
100 will appear.

000099

2. Press the Esc Key to end the search.

Reading a Specified
Program Address
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3. Press the PgDn Key to display the next instruction block.

The original instruction block will remain on the screen, if space allows.

000099

000103

4. Press the PgUp Key to display the previous instruction block.

The original instruction block will remain on the screen, if space allows.

000096

000099

000103

5. Press the Down Key to display subsequent lines if the instruction block ex-
ceeds the maximum display size.

We’ll assume the following user program is on the work disk.

I0000
00

000096

I0000
02

000099

I0000
01

A000
02

A001
15

Finding LD/AND A00115 

1, 2, 3... 1. Press F7.

LD/AND system and an input area for the bit address or I/O name will be
displayed at the bottom of the screen.

000096

2. Press A115, and Enter.

After the Enter Key is pressed, the instruction block containing the specified
input will be displayed on the screen. Data area prefixes must be in capital
letters.

I0000
02

000099

A000
02

I0001
00

A001
15

Finding a Specified
Condition or Instruction
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Finding MOV(030) with the Function Code
Press F10, 030, and Enter. Input all digits of the function code.

I0000
02

000099

A000
02

A001
15

000099

A000
02

A001
15

000099

A000
02

A001
15

000099

A000
02

A001
15  (030)

MOV I0000 A001

Finding the MOVE Instruction with A015 as the Second Operand
To find a specific instruction with one or more specific operands, use mnemonic
searches.

Press F4, MOV, Space, ?, Space, A15. Press the Space Key to separate mne-
monics from operands and operands from operands.

I0000
02

000099

A000
02

A001
15

000099

A000
02

A001
15

000099

A000
02

A001
15

000099

A000
02

A001
15  (030)

MOV 0200 A015

Finding a Specified Operand When reading an instruction block with a specified operand, the input number is
treated as a word address if the number of digit input is within the maximum num-
ber for a word address. If the number is beyond the maximum for a word ad-
dress, the input number is treated as a bit address. Therefore, it is necessary to
input all or nearly all digits of a bit address, but it is not necessary to input leading
zeros for a word address, as shown in the following examples.

Address Minimum input

Bit 000001 00001

Word 0001 1

Finding Bit G00800
Press F5, G00800, and Enter. Input all digits of the bit address.

000099000099000099000099

G008
00  (030)

MOV 0200 G009

Finding Word G008
Press F5, G8, and Enter.

I0000
02

000099
(030) 
MOV 0200 G008
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Finding Comments Finding the I/O Comment “SW1”
Press F6, Caps_Lock, SW1, and Enter.

0000000000020000

0100
13 (090)

INC G010

Finding the Block Comment “Manufacturing process control block”
Press Shift+F2, Menu, and Enter.

3-5-4 Including I/O Comments in Ladder Diagrams
I/O comments can be input or changed during ladder diagram input or debug-
ging. Although I/O comments can also be input or changed using the I/O com-
ment operation, this section described inputting them directly while inputting the
ladder diagram. It makes no difference whether I/O comments are entered here
or in the I/O comment operation, and all comments input while programming are
automatically entered into the I/O comment table.
I/O comments will be displayed when input in the “Ladder (I/O comment 2)” (2
lines of comments) or “Ladder (I/O comment 4)” (4 lines of comments) display
mode, but not in any other mode.
I/O comments can be up to 30 characters long, but only 10 characters are dis-
played on 2 lines of comments and only 20 characters are displayed on 4 lines of
comments.
The basic procedure is as follows:

1, 2, 3... 1. Input “H:Change Display” from the programming menu.
2. Specify either“C:Ladder (I/O comment 2)” or “M:Ladder (I/O comment 4).”
3. If not already in the write mode, press the F1 Key.
4. Input the instructions and the I/O bit address. Example: F7, 0, CR. The I/O

comment input area will appear at the lower right of the screen.
5. Input the I/O comments and press the Enter Key. Example: START, CR.

0000
00

START

3-6 Creating Block Comments
Block comments can be created in the Ladder (Addr, I/Oname), Ladder (I/O
comment 2), and Ladder (I/O comment 4) display modes. Block comments
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created in the Ladder (Addr, I/Oname) display mode can be read in any display
mode. Block comments are inserted between adjacent instruction blocks. Up to
44 lines can be written in one block comment.

Each block comment is denoted with an asterisk (∗) before and after it and up to
512 of these block comments can be created in a program, making a maximum
total of 65,536 characters. All letters and numbers are permitted in block com-
ments.

Always store created block comments.

Block comments can be created either in a blank line or directly after the current
instruction block. Block comments are automatically inserted between the cur-
rent instruction block and the next instruction block, so it is not necessary to in-
sert a blank line before entering a block comment unless you want to insert a
block comment before the current instruction block.

Procedure

1, 2, 3... 1. Select the Write Mode

2. Move the cursor to a blank line and press the F5 Key. Press the arrow keys to
move the cursor.

An asterisk will be displayed at the start of the line.

3. Write the block comment.

Refer to the CV Support Software Version 2: Basics for the method of enter-
ing characters.
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4. Press the Enter Key after the block comment is input.

An asterisk will be displayed at the end of the block comment.

5. Press the F3 Key to store the block comment.

3-7 Editing Instruction Blocks
The following operations can be used to move, copy, or deleted instruction
blocks on the work disk. The instruction block editing operations are available for
programs written in ladder form only. Mnemonic programs cannot be edited with
these operations.

Programs are edited directly on disk, so that it is not necessary to store edited
programs.

Block comments can be moved, copied, or deleted along with the instruction
lines. The editing operations treat the block comment from the first asterisk (∗)
displayed in the address position to the next line starting with an asterisk as a
single instruction block. If no subsequent line starts with an asterisk, the entire
block comment covering multiple lines is treated as the instruction block.

I/O comments and I/O names are automatically moved, copied, or deleted along
with the instruction block, but they are not removed from the work disk.
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Instruction Block Editing Operations
Name Description Function

Move

A

B

C

D

E

A

D

B

C

E

Instruction blocks to
move.

Destination

Moves one or
more instruction
blocks.

Copy

A

B

C

D

E

A

B

C

D

B

C

E

Instruction blocks to
copy.

Destination

Copies one or
more instruction
blocks.

Delete block

A

B

C

D

E

A

D

E

Instruction blocks to
delete.

Deletes one or
more
Instruction
blocks.

Procedure

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the menu.

2. Select “E:Move block” from the menu.
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3. Select the required operation.

Input areas will be displayed at the bottom of the screen for the start, end,
and destination addresses.

4. Move the cursor to each address on the screen and press the Enter Key.

Press the PgDn Key and PgUp Key to display the required instruction block and
the Up and Down Keys to select the required address. The required instruction
blocks can also be displayed with the find operations.

The end address must be equal to or greater than the start address. A single
instruction block is selected if the start address and end address are the same.
The destination address cannot lie between the specified start and end address-
es.

To specify the destination address at the end of the program, display the last in-
struction block, press the PgDn Key so that a message at the top-left of the
screen indicates that the final page is displayed, and then press the Enter Key.

3-8 Changing Addresses
The following operations are used to globally change the bit or word addresses
used in a program on the work disk. The operator can also specify whether the
I/O names and I/O comments are changed. The I/O comments are changed on
the work disk. An operand which cannot be changed is displayed as “????.”

The following three change operations are available, each with different change
capabilities. “Bit adr, T/C no.” can be used to change individual CIO, Auxiliary,
and CPU Bus Link Area bits or individual step and transition numbers.

(Yes: Can be changed, No: Cannot be changed)

Operation Areas to be changed

I/O, A, G TIM, CNT ST, TN DM, EM Setting

Bits Words In basic
instructions

In advanced
instructions

(numbers) (words, including
indirect addr.)

range

Bit adr, T/C no. Yes No Yes No Yes No TIM, CNT

Wd adr, DM/EM adr No Yes No Yes No Yes All

Wd adr (with bit
adr)

Yes Yes No No No No All

Note Error messages occurring during the block change operations are displayed af-
ter the block change is complete. If more than two errors occur, only the number
of errors is displayed, without the messages.

3-8-1 Changing Bit Addresses and TIM/CNT Numbers
With this operation, individual bits in the CIO, Auxiliary, and CPU Bus Link Areas
or individual step or transition numbers can be changed or ranges of timer or
counter numbers can be changed.

In the following example, bit 000003 is changed to timer T0010.

I0000
03

T0010

 (020)
CPM I0000 I0001

 (020)
CPM I0000 I0001

000003 to T0010
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When one TIM or CNT number is changed to another, the timer/counter instruc-
tion will be changed at the same time as operands. In the following example,
T0010 and all operands designated as T0010 are changed to T0030.

T0030

T0010

 
TIM 0030 #0100

 
TIM 0010 #0100

T0010 to T0030

When a timer/counter number is changed to a bit address, only operands are
changed. In the following example, timer T0010 is changed to C0030 and the
TIM instruction remains unchanged.

T0010  
TIM 0010 #0100

 
TIM 0010 #0100

T0010 to C0030

T0030

When bits or timer/counter numbers are changed, word operands (including tim-
er/counter numbers accessing PV) are not changed.

I0000
03

I0001
03

T0010

T0030

 (030)
MOV I0000 I0001

 (030)
MOV I0000 I0001

 (030)
MOV T0010 T0000

 (030)
MOV T0010 T0000

000003 to 000103

T0010 to T0030

Unchanged

Unchanged

A message in the top-left of the screen will indicate if the specified address/num-
ber does not exist in the program.

Changing I/O Names
Replacements can be made based on whether an I/O name is displayed for a
condition. If “Change bit addr using (with) I/O name” on the replacement subme-
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nu is set to No, bit addresses will be changed only when an I/O name has not
been input.

0001
00

0000
01

0000
01

0001
00

0000
03

0000
01

LBL1

LBL1

Changed Unchanged

000001 to 000003

If “Change bit addr using (with) I/O name” on the replacement submenu is set to
Yes, all matching bit addresses will be changed. However, if the I/O name for the
bit address after the change differs from the I/O name for the bit address before
the change, the I/O name will not be changed and ???? will be displayed for the
bit address.

0001
00

0000
01

0000
01

0001
00

0000
03

0000
03

0001
00

0001
00

0000
01

0000
03

?
???

0000
03

0000
01

LBL1

LBL1

LBL3

LBL1 LBL3

000001 to 000003

000001 to 000003

Changed

LBL3LBL1

In the example, ???? is displayed as LBL1 differs from the I/O name for bit ad-
dress 000003 after the change.
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Changing I/O Comments
You can specify whether or not I/O comments are to be changed for replace-
ments. If “Change I/O comment” on the replacement submenu is set to No, the
I/O comment for the new bit address will be used. If the changed bit address has
no I/O comment, no I/O comment will be displayed.

0001
01

0001
03

0000
01

0000
01

0001
03

0001
03

0000
01

0000
01

0001
01

0001
03

0001
03

0001
03

COM1

COM3

COM3

COM3

COM1

000101 to 000103

000101 to 000103
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If “Change I/O comment” on the replacement submenu is set to Yes, the I/O com-
ment for the bit address before the change will remain if the new bit address has
no I/O comment. If the I/O comments differ for the bit addresses before and after
the change, the I/O comment for the old bit address will be used.

0001
01

0001
03

0000
01

0000
01

0001
03

0001
03

0000
01

0000
01

0001
01

0001
03

0001
03

0001
03

COM1

COM3

COM1

COM1

COM1

COM3

COM3

000101 to 000103

000101 to 000103

Procedure
1, 2, 3... 1. Select “N:Change data wd” from the menu.

2. Select “R:Bit adr, T/C no.” from the sub-menu.
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3. Enter the first address to be changed and press the Enter Key.

4. To change only one bit/number, press the Enter Key.

or To make multiple changes, enter the last address to be changed. Multiple
changes can be made for timer/counter numbers only. The first and last ad-
dress must be both timer numbers or both counter numbers.

5. Enter the new bit address/number.

When changing multiple TIM or CNT, enter the new number for the first ad-
dress.

6. Set whether or not bit addresses with I/O names are to be changed.

7. Set whether the I/O comments are to be changed.

8. Select Y at “OK?” and then to execute the change press the Enter Key in
response to the confirmation message.

A message will flash to indicate that the changes are being made and the
program name will be displayed. The message and program name will be
cleared from the screen when the changes are complete.

3-8-2 Changing Words Addresses
Word addresses can be change in the CIO, Auxiliary, CPU Bus Link, Timer,
Counter, DM, and EM Area. Multiple, consecutive words can also be changed.
Individual bits cannot be changed.

For timers and counters, only timer/counter numbers accessing the PV are
changed (i.e., number used as word operands. Timer/counter numbers used as
bit operands and timer/counter instructions are not changed. In the following ex-
ample, the only change is T0002 to T0012.

I0000
02

T0001

I0000
02

T0001  (030)
MOV T0012 I0005

 (030)
MOV T0002 I0005

 
TIM T0001 #0100

 
TIM T0001 #0100

T0001/0002 to T0011/0012

The word address can be change between data areas. In the following example,
CIO 0001 is changed to D00003.

000000

000000

I0001
01

I0001
01

 (020)
CMP I0000 I0001

 (020)
CMP I0000 D00003

0001 to D00003

Changing I/O Names and Comments
I/O names and comments are handled the same as for when changing bit ad-
dresses. Refer to the previous section for details.
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Procedure

1, 2, 3... 1. Select “N:Change data” from the menu.

2. Select “C:Wd adr, DM/EM adr” from the sub-menu.

3. Enter the first address to be changed and press the Enter Key.

4. To change only one word, press the Enter Key.

or To make multiple changes, enter the last address to be changed.

The start and end word address must be in the same data area, and the end
address must be greater than the start address.

5. Enter the new word address.

When changing multiple words, enter the new address for the first address.

6. Set whether or not bit addresses with I/O names are to be changed.

7. Set whether the I/O comments are to be changed.

8. Select Y at “OK?” and then to execute the change press the Enter Key in
response to the confirmation message.

A message will flash to indicate that the changes are being made and the
program name will be displayed. The message and program name will be
cleared from the screen when the changes are complete.

3-8-3 Changing Words and Bit Address Together

This operation can be used to change all word and bit addresses for specified
words. Changes can be made in the CIO, Auxiliary, and CPU Bus Link Areas
only. Words can be changed to addresses in different data areas.

Multiple, consecutive words can also be changed.
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In the following example, CIO 0001 is changed to G008, and as a result, CIO
000101 is also changed to G00801.

I0001
01

G008
01

 (020)
CMP I0000 I0001

 (020)
CMP I0000 G008

0001 to G008

Changing I/O Names and Comments
I/O names and comments are handled the same as for when changing bit ad-
dresses, except that both bit and word addresses are affected. Refer to the pre-
vious section for details.

Procedure
1, 2, 3... 1. Select “N:Change data word” from the menu.

2. Select “W:Wd adr(with bit adr)” from the sub-menu.

3. Enter the first address to be changed and press the Enter Key.
4. To change only one word, press the Enter Key.
or To make multiple changes, enter the last address to be changed.

The start and end word address must be in the same data area, and the end
address must be greater than the start address.

5. Enter the new word address.
When changing multiple words, enter the new address for the first address.

6. Set whether or not bit addresses with I/O names are to be changed.
7. Set whether the I/O comments are to be changed.
8. Select Y at “OK?” and then to execute the change press the Enter Key in

response to the confirmation message.
A message will flash to indicate that the changes are being made and the
program name will be displayed. The message and program name will be
cleared from the screen when the changes are complete.
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3-9 Editing Interrupt Programs
The following operations can be used to edit interrupt programs such as those
for I/O interrupts and scheduled interrupts. Interrupt programs can be used only
when the program type is set to Ladder. Interrupt programs are written and
edited just like any other ladder diagram. Refer to previous parts of this section
for details.

Procedure
1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “I:Edit intr program” from the menu.

3. Select the type of program to edit.

If a I/O interrupt or cyclic (scheduled) interrupt program is selected, a screen
will prompt for input of the I/O or scheduled interrupt number.

4. Enter the I/O number in the range: 0 to 31.

or Enter the scheduled interrupt in the range: 0, 1.

5. Create or edit the ladder program for the selected interrupt.
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3-10 Programming in the Mnemonic Display Mode
Ladder programs can be created in the mnemonic programming mode. Ladder
programs created with ladder instructions in the mnemonic display mode and
ladder programs created in the ladder programming modes are identical on the
work disk, allowing programs to be created and read in either display mode.

Programs created in the mnemonic display mode are automatically written to
the work disk, so that it is not necessary to use the Store operations.

Use the Edit I/O comments operation to create I/O comments.

Switch to a ladder display mode to create any required block comments, as they
cannot be created in the mnemonic display mode.

Preparations
Clearing Memory
Delete the contents of the memory before creating a new program. Existing pro-
grams will be overwritten if not deleted before a new program is written.

Mnemonic Programming Screen
The editing mode and display mode will be indicated at the top-right of the
screen.

Press the F1 to F10 Keys to select items from the function key menu displayed at
the bottom of the screen. Press the Shift Key to change the function key menu.

After the editing mode is changed with the function keys, the mode displayed in
the top-right of the screen will also change. The default mode is the read mode.
Up to 20 lines of mnemonic program can be displayed in the read/write area of
the screen.

Switch editing modes
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Moving the Cursor
Press the Up and Down Keys to move the cursor up and down the display.

Press the PgUp and PgDn Keys to display the previous and next page.

Main Programming Menu
Press the End Key or Ctrl+M Keys to access the main programming menu,
which is shown below

The “I:Edit intr program” is not displayed when the program type is set to
SFC+ladder.

3-10-1 Entering Programs
1, 2, 3... 1. Select “H:Change display” from the main menu.

2. Select the mnemonic display mode from the menu.

The mnemonic display mode will be indicated along with the display mode at
the top-right of the screen.

3. Press the F1 Key to select the write editing mode. The write mode will be
indicated at the top-right of the screen.

Entering Mnemonics with the Function Keys
1, 2, 3... 1. Move the cursor to the address where the mnemonic is to be entered.

2. Input the instruction using the function key (see following table), then press
the Enter Key. The instruction will be displayed at the cursor position and the
cursor will move to the next address.

3. When an entire page of instructions has been input, press the PgDn Key to
display the next addresses and allow more instructions to be input.

4. Always use the check program operation as no program errors will occur if
the mnemonic program is incorrect. The program is stored as it is input.

Entering Instructions
I/O names can be input instead of bit addresses, word addresses, or timer/
counter numbers, provided the I/O names have been allocated using the Edit I/O
name operations (see 4-1 Editing I/O Names).
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While the prompt FUN(???) is displayed (F10), press the Enter Key or the Ctrl+F
Keys to display a table of instructions.

Refer to CV500/CV1000 Operation Manual: Ladder Diagrams for information on
the operands for each instruction.

Instruction Key sequence Comments

LD F6 Bit_address CR –––

AND F7 Bit_address CR

OR F8 Bit_address CR

LD NOT F6 Shift+F7 Bit_address CR

AND NOT F7 Shift+F7 Bit_address CR

OR NOT F8 Shift+F7 Bit_address CR

AND LD F7 F6 CR

OR LD F8 F6 CR

!LD F6 Shift+F10 Bit_address CR –––

!AND F7 Shift+F10 Bit_address CR

!OR F8 Shift+F10 Bit_address CR

!LD NOT F6 Shift+F7 Shift+F10 Bit_address CR

!AND NOT F7 Shift+F7 Shift+F10 Bit_address CR

!OR NOT F8 Shift+F7 Shift+F10 Bit_address CR

LDj F6 Shift+F3 Bit_address CR –––

ANDj F7 Shift+F3 Bit_address CR

ORj F8 Shift+F3 Bit_address CR

LDi F6 Shift+F4 Bit_address CR

ANDi F7 Shift+F4 Bit_address CR

ORi F8 Shift+F4 Bit_address CR

!LDj F6 Shift+F10 Shift+F3 Bit_address CR –––

!ANDj F7 Shift+F10 Shift+F3 Bit_address CR

!ORj F8 Shift+F10 Shift+F3 Bit_address CR

!LDi F6 Shift+F10 Shift+F4 Bit_address CR

!ANDi F7 Shift+F10 Shift+F4 Bit_address CR –––

!ORi F8 Shift+F10 Shift+F4 Bit_address CR

OUT F9 Bit_address CR –––

OUT NOT F9 Shift+F7 Bit_address CR

!OUT F9 Shift+F10 Bit_address CR

!OUT NOT F9 Shift+F7 Shift+F10 Bit_address CR

TIMER (TIM) Shift+F5 Timer_number CR # SV CR To set a word address for the SV,
enter the word address instead of
# SV.

COUNTER (CNT) Shift+F6 Counter_number CR # SV CR

Normal variation of
instructions with function
codes

F10 Function_code (Operand) CR Input leading zeros for the
function code.

Differentiate up variation
of instructions with
function codes

F10 Function_code Shift+F3  (Operand) CR After entering the advanced
instruction, enter operands and
press the Enter Key if required.
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Instruction CommentsKey sequence

Differentiate down
variation of instructions
with function codes

F10 Function_code Shift+F4  (Operand) CR

Immediate refresh
variation of instructions
with function codes

F10 Function_code Shift+F10  (Operand) CR

Bit/Word Addresses and Data If an incorrect number is entered, press the Home Key and re-enter the value. It
is not necessary to input leading zeros for addresses or SVs.
I and Q are displayed only after an I/O table is registered.
Refer to the CV500/CV1000 Operation Manual: Ladder Diagrams for informa-
tion on using data registers and index registers (DR and IR).

Item Bit address Word address Display on ladder
diagram

Auxiliary Area A Bit_address A Word_address A

CIO Area Bit_address Word_address I: Input 
Q: Output

Constant ––– # Value #

Counter Area C Counter_number C Counter_number C

CPU Bus Link Area G Bit_address G Word_address G

Data register ––– D R Number DR

DM Area ––– D DM_address D

EM Area ––– E EM_address E

Index register ––– I R Number IR

Indirect DM address ––– *  D DM_address ∗D

Indirect EM address ––– *  E EM_address ∗E

Step Area S T Step_number ––– ST

Timer Area T Timer_number T Timer_number T

Transition Area T N Transition_number ––– TN

Editing Numbers Use the following keys to edit previously input numbers.

Key Function

Cursor Move the cursor left and right along the input area.

Backspace Deletes the character to the left of the cursor.

Del Deletes the character at the cursor position.

Ins Inserts a space at the cursor position.

Inputting with the Alphanumeric Keys
1, 2, 3... 1. Move the cursor to the address where the address or data is to be entered.

2. Enter the instruction with the alphanumeric keys, then press the Enter Key.
The input instruction will be displayed at the cursor position and the cursor
will move to the next address.

3. When an entire page of instructions has been input, press the PgDn Key to
display the next addresses and allow more instructions to be input.

Inputting Instructions
Input instructions with the alphabet keys (A to Z) and numerical keys (0 to 9).
Input instructions in a single line, including all operands. When inputting an in-
struction, press the Space Key to separate the mnemonic from operands and
operands from operands.
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It is not necessary to input leading zeros for bit or word addresses. Input address
00000 may be input as 0.

Press the Space Key to separate the prefix from the bit address.

Area Key(s)

Auxiliary Area A

CIO Area None

CPU Bus Link Area G

Constants #

Counter Area C

Data registers DR

DM Area D

EM Area E

Index registers IR

Indirectly addressed DM Area ∗D

Indirectly addressed EM Area ∗E

Step Area ST

Timer Area T

Transition Area TN

To input the differentiate up variation of an instruction, enter the instruction and
then press the Shift+F3 Keys.

To input the differentiate down variation of an instruction, enter the instruction
and then press the Shift+F4 Keys.

To input the immediate refresh variation of an instruction, enter the instruction
and then press the Shift+F10 Keys.

To input the differentiate up/down and immediate variation of an instruction, en-
ter the instruction and then press Shift+F3 Keys or Shift+F4 Keys followed by the
Shift+F10 Keys

Examples of Entering Instructions

Input Operation

L D _ 2 0 1 CR LD 000201

O R _ N O T _ T 2 4 CR OR NOT T0024

T I M _ 1 _ # 1 0 0 CR TIM 0001 #0100

M O V _ A 1 _ 5 CR MOV(030) A001 0005

M O V Shift+F3 _ 1 0 _ 6 CR jMOV(030) 0010 0006

S E T Shift+F4 Shift+F10 _ 1 CR !iSET(016) 000001

Correcting Input Use the following keys to edit previously input characters.

Key Function

Cursor Move the cursor left and right along the input area.

Backspace Deletes the character to the left of the cursor.

Del Deletes the character at the cursor position.

Ins Inserts a space at the cursor position.

Shift+Home Deletes all displayed instructions.

Note Always use the check program operation; no program errors will be detected if
the mnemonic program is incorrect.
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Editing Programs
Move the cursor to the instruction column to insert or delete an instruction. In-
structions cannot be inserted or deleted when the cursor is at an operand.

It is not necessary to store a program after it is edited in the mnemonic display
mode. The edited program will be automatically stored on the work disk. Always
use the check program operation to avoid storing incorrect programs.

Changing an Instruction

1, 2, 3... 1. Press the F1 or F2 Key in the Read or Insert mode to select the Write mode.

2. Move the cursor to the instruction to be changed, enter the new instruction
and press the Enter Key.

Inserting an Instruction

1, 2, 3... 1. Press the F2 Key in the Read or Write mode to select the Insert mode.

2. Move the cursor to the position where the instruction is to be inserted, enter
the instruction and press the Enter Key.

The instruction will be inserted at the cursor position and subsequent lines of
the original program will move down. The cursor will move to the position of
the original instruction.

If function codes or any other input method that requires pressing the Enter Key
is used while inserting an instruction, you will leave the Insert mode and will have
to enter the Write mode to complete the instruction.

Instructions can be inserted down to the last line of the display. At the bottom of
the display, press the PgDn Key to display the next page before inserting further
instructions.
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Deleting an Instruction
1, 2, 3... 1. Press the F1 or F2 Key in the Read or Insert mode to select the Write mode.

2. Move the cursor to the instruction to be deleted and press the SPACE Key.
The instruction at the cursor position will be deleted.

or Press the BACKSPACE Key to delete the instruction above the cursor posi-
tion.

Reading Programs
The following operations can be used to read a program from the work disk and
display it in mnemonic form.
First press the F1 Key in the Write or Insert mode to select the Read mode and
then proceed as shown in the following table to display 20 lines of the program
from the designated instruction.

Method Key sequence Description

Reading a specified
program address

F3 Address CR It is not necessary to input leading
zeros. Input address 000000 as 0.

Finding basic
instructions

Press any key from F6 to F9 Operand CR
or
Shift+F5 (or F6, F8) Operand CR

Specify operands on the screen
with the Up, Down, PgDn, and
PgUp Keys or input them
numerically.

Leading zeros are not required on
bit addresses.

Finding instructions from
a specified function
code.

Instruction executed every cycle:
F10 Function_code CR

Differentiate up/down instruction or immediate refresh
instruction:
F10 Function_code Shift+F3 (or F4, F10) CR

Input leading zeros of the function
code.

While the FUN(???) prompt is
displayed, press the Enter Key or
the Ctrl+F Keys to display a table
of instructions. Select the required
instruction with the cursor and
press the Enter Key. The selected
instruction will be displayed at the
bottom of the screen.

Press the Enter Key to start the
search.

Finding instructions with
specific operands

F4 Mnemonic _ Operand CR Enter the instruction and
operands with the alphanumeric
keys. Press the Space Key to
separate instructions from
operands and operands from
operands.

Input leading zeros of the function
code.

Use the ? Key as a wildcard
character to omit operands.

Finding operands F5 Operand CR Specify operands as a bit
addresses, word addresses, or
I/O names. Input leading zeros of
the bit address.

Only one operand can be
specified.

Finding an I/O name F5 I/O name CR Finds the I/O name starting with
the specified string.

Finding an I/O comment Shift+F1 I/O comment CR Finds the I/O comment starting
with the specified string. The I/O
comment will not be displayed.

Procedure After specifying the read or find operation as described in the previous table, fol-
low the procedure below.
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• Press the Enter Key to start searching from program address 00000. During
the operation, a message will flash at the top-right of the screen.

• When the specified input, instruction, or operand is found, 20 lines of the mne-
monic program will be displayed beginning with the instruction that was found.

• Press the Enter Key to repeat the search.
• Press the Esc Key followed by the Tab Key to display the previously found in-

struction.
• Press the PgDn or PgUp Keys to display the page before or after the currently

displayed page.
• Press the Esc Key to cancel the operation.

Scrolling Press the PgDn or PgUp Keys to display the page after or before the current
page.

Key Description

PgDn Read the next page.

PgUp Read the previous page.

3-11 Checking the Program
The following operations are used to check to see if the ladder program on the
work disk is correct. These operations can be used regardless of whether the
program was written in ladder or mnemonic form.
Always use the check operation to check a newly created or edited ladder pro-
gram after storing the program on the work disk.

1, 2, 3... 1. Select “K:Check program” from the main programming menu and then
specify the programs to be checked on the following display.
A: All actions and transitions
Check all ladder and mnemonic programs on the work disk.
B: Current actions and transitions
Check only the ladder or mnemonic program displayed on the screen.

or If the program type is set to Ladder, the following display will not appear and
the menu to set the check levels will appear.

2. Select the check level.
When the check level is selected, the program check will start and a mes-
sage will flash on the display.

Error level Description

A Error that prevent execution or result in NOPs

B Warnings, i.e, non-fatal errors

C Parts left out of the program or output timing errors
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The errors will be displayed when the program check is complete. If the errors
cannot be displayed on a single page, use the PgDn and PgUp Keys to switch
between the pages. If no errors were found, a message will be displayed to in-
form you.If error messages are displayed, correct the program and run the pro-
gram check again. Press the Esc Key or Shift+Esc Keys to return to the main
menu.

The time required for the program check depends on the size of the program. It
may take over 2 minutes.

Error Messages

Rank Message Description Remedy

A ???? Program contents destroyed. Invalid
instruction code.

Enter correct instructions at the ????
parts of the program.

Block err Syntax error in instruction block. Number
of LD instructions disagrees with number
of logic block instructions (OR LD, AND
LD).

Check the program.

Dup # error SBN or JME number used twice. Check and correct program

JME missing No JME corresponding to JMP.

Loc. error Instruction used in incorrect memory
area

Check use of instruction and correct
program

No END instr No END instruction in the program Enter an END instruction at the end of
the program.

Operand err Incorrect operand set for an instruction. Enter correct operand.

SBN missing No SBN corresponding to SBS. Check and correct program

Step error STEP, SNXT used incorrectly.

Undef. Step # Step number used incorrectly.

B IL-ILC error IL, ILC not used in pairs. Check and correct program

SBN-RET error RET instruction or SBN-RET used
incorrectly.

C Dup output err Same output bit specified for more than
one instruction controlling its status.

Correct the bit addresses. This problem
can cause racing.

JMP missing No JMP address corresponding to JME
address.

Check and correct program

SBS missing No SNS address corresponding to SBN
address.

SFC error Incorrect SFC program.
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3-12 Saving and Retrieving Programs

3-12-1 Saving Programs
Once a program has been completed in the work disk, it can be saved to a data
disk or the hard disk using the following operations.

When the program is saved, I/O names, I/O comments, and block comments are
saved simultaneously. When a program is partially saved, only I/O names or I/O
comments used in the saved portion of program are saved.

Make sure that the data disk has been initialized and is not write-protected. Pro-
grams cannot be saved if they exceed the free space available on the data disk
or hard disk.

The save operation cannot be selected if there is no program in the work disk.

Only Save all is available in the mnemonic display mode.

Menu item Function

Save all Saves the entire program on the work disk to the data
disk or hard disk.

Save part Saves the specified range of the program to the data
disk or hard disk.

Save part (action,trans) Saves the action or transition program currently
displayed on the screen to the data disk or hard disk.

Save part (block) Save the specified address range of the program to the
data disk or hard disk.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “S:Save program” from the menu. The menu that will appear de-
pends on the type of program that has been specified.

Ladder Ladder + SFC

3. Select the desired save operation and proceed as described below.

Save All A file name input area will be displayed when “Z:Save all” is selected.

1, 2, 3... 1. Enter the file name and press the Enter Key.

Enter the file name as up to 8 upper-case or lower-case characters. When
specifying directories, a single directory name can have up to 8 characters
with a total of 66 characters for the entire path name. Drive A is set default.
To change the default setting, refer to 6-2-5 Changing the Drive and Path
Name. See 6-2 File Management for more information about the directories.

If the input file name already exists, a message will ask if the file should be
overwritten.

2. Press the Y and Enter Keys to overwrite the file. Press the Enter or N and
Enter Keys to cancel and input a new file name.
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or If an existing file is to be overwritten, use the following procedure to input the
file name:

a) Press the End Key or Ctrl+M Keys to display the file names.

b) Select the required file name with the cursor and press the Enter Key.

The title input area will be displayed after the file name is input.

3. Enter the title as up to 30 characters and press the Enter Key.

The title is optional, it is not necessary to enter one.

4. Press the Enter Key to save the program. The message Save All will flash on
the screen.

The programming screen will be displayed after the program has been
saved.

Save Part An address range input area will be displayed when “B:Save part” is selected.

1, 2, 3... 1. Select the start address with the cursor and press the Enter Key, then select
the end address and press the Enter Key.

Press the PgDn and PgUp Keys to display the required instruction block,
then press the Up and Down keys to move the cursor to the required ad-
dress. The search operations can be used to find the instruction block or the
address. After the range is set, the file name input area is displayed.

2. Enter the file name and press the Enter Key.

Enter the file name as up to 8 upper-case or lower-case characters. When
specifying directories, a single directory name can have up to 8 characters
with a total of 66 characters for the entire path name. Drive A is set default.
To change the default setting, refer to 6-2-5 Changing the Drive and Path
Name. See 6-2 File Management for more information about the directories.

If the input file name already exists, a message will ask if the file should be
overwritten.

3. Press the Y and Enter Keys to overwrite the file. Press the Enter or N and
Enter Keys to cancel and input a new file name.

or If an existing file is to be overwritten, use the following procedure to input the
file name:

a) Press the End Key or Ctrl+M Keys to display the file names.

b) Select the required file name with the cursor and press the Enter Key.

The title input area will be displayed after the file name is input.

4. Enter the title as up to 30 characters and press the Enter Key.

The title is optional, it is not necessary to enter one.

5. Press the Enter Key to save the program. The message Save Part will flash
on the screen.

The programming screen will be displayed after the program is saved. A file
saved with the Save part operation can be retrieved only with the Retrieve
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part operation. The time required to save part of the program depends on
the size of the program. It may take over 2 minutes.

Save Part (Action,Trans) A file name input area will be displayed when “A:Save part (action,trans)” is se-
lected. The procedure is the same as that for “Z:Save all” for ladder programs.

Save Part (Block) An address range input area will be displayed when the “K:Save part (block)” is
selected. The procedure is the same as that for “B:Save part” for ladder pro-
grams.

3-12-2 Retrieving Programs
A program on a data disk or the hard disk can be retrieved to the work disk using
the following operations When the program is retrieved, I/O names, I/O com-
ments, and block comments are retrieved simultaneously.

Procedure
1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “L:Retrieve program” from the menu.

3. Select “Z:Retrieve all” or “T:Retrieve part” from the menu, as required.

Only the Retrieve all operation is available in the mnemonic display mode.

Menu item Function

Retrieve all Retrieve the program with the specified file name in the data disk
or hard disk to the work disk. The program on the work disk is
lost when a new program is retrieved.

Retrieve part Retrieve the program with the specified file name in the data disk
or hard disk to the work disk, from the specified address of the
program already on the work disk. 
The “Retrieve part” can retrieve only files saved with the Save
part operation.

Retrieve All A file name input area will be displayed when “Z:Retrieve all” is selected.
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1, 2, 3... 1. Enter the file name and press the Enter Key.

2. Enter the file name as up to 8 upper-case or lower-case characters. Drive A
is set default. To change the default setting, refer to 6-2-5 Changing the
Drive and Path Name.

or Press the End Key or Ctrl+M Keys to display the file name table, select the
required file name with the cursor, and press the Enter Key to input the file
name.

3. Press the Enter Key to retrieve the program.

The message Retrieve All will flash on the screen. The programming screen
will be displayed after the program has been retrieved.

Retrieve Part The Retrieve part operation can retrieve only files saved with the Save part oper-
ation. The destination address input area will be displayed when “T:Retrieve
part” is selected.

1, 2, 3... 1. Set the destination address and press the Enter Key. Press the PgDn and
PgUp Keys to display the required instruction block, then press the Up and
Down keys to move the cursor to the required address, and press the Enter
Key.

The search operations can be used to find the instruction block or the ad-
dress.

To specify the destination address at the end of the program, display the last
instruction block, press the PgDn Key so that a message at the top-left of the
screen indicates that the final page is displayed, then press the Enter Key.
After the destination address is set, the file name input area is displayed.

2. Enter the file name and press the Enter Key. Drive A is set default. To change
the default setting, refer to 6-2-5 Changing the Drive and Path Name.

or Press the End Key or Ctrl+M Keys to display the file name table, select the
required file name with the cursor, and press the Enter Key to input the file
name.

3. Press the Enter Key to retrieve the program.

The message Retrieve Part will flash on the screen. The programming
screen will be displayed after the program has been retrieved.

3-13 Printing
The following operations can be used to print ladder diagrams and mnemonic
lists. Before printing programs, connect and turn on the printer to enable print-
ing.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to access the main programming menu.

2. Select “P:Print” from the menu.
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Ladder Diagrams

1, 2, 3... 1. Select “R:Ladder diagram” from the menu.

The print setting screen will be displayed.

The default settings are shown in the above diagram. After the first printing
operation, the settings from the previous print operation will be displayed as
the defaults. Limit titles to 70 characters or less.

2. Move the cursor to the last line and press the Y and Enter Keys to start print-
ing.

A message will flash during the printing operation. The main menu will be
displayed when printing is complete.

3. Press the Esc Key to cancel printing and return to the main menu.

All characters in the print buffer will be printed before printing stops. If
cross-references are printed, the search for the cross-references delays the
start of printing by more than 10 minutes.
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Print Settings The print settings are described in the following table.

Item Input Description

Print range 0 The main program and all interrupt programs are printed out if the
program type is set to Ladder.
All action and transition programs are printed out if the program type is
set to SFC+Ladder.

1 Set the block to be printed if the program type is set to Ladder.
Set the action and transition numbers or the I/O names to be printed if
the program type is set to SFC+Ladder. Also set the first and last
addresses for the printing range. Input A (ALL) for the first address to
print all parts of the designated block. Input E (END) for the last address
to print the portion until the END command is found.

Input title Character input Enter the title in the title column. This title will appear on the printout.

Operand for bit display 0 Print both I/O addresses and I/O names.

1 Print I/O addresses only.

2 Print I/O names only.

Printing title on each page Y Do not print over the perforations in the computer paper.

N Continuous printing, ignoring the perforations in the computer paper.

Pagination each block
(l dd l )

Y A new page for each block.g
(ladder only)

N Continuous printing of blocks.

Pagination each
action/transition program

Y A new page for each action or transition program.
action/transition program
(SFC + ladder) N Continuous printing of action and transition programs.

I/O comment 0 Do not print I/O comments.

1 Print I/O comments for outputs only.

2 Print I/O comments for all instructions.

Cross-reference level 0 Do not print cross-references.

1 Print cross-references only for instructions controlling bit status.

2 Print cross-references for all instructions.

Start page Numeric input Enter the page number of the first page to be printed.

Print with above settings ? Y Start printing.

N Correct the settings.
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Mnemonics

1, 2, 3... 1. Select “N:Mnemonic” from the print menu.

The print setting screen will be displayed.

The default settings are shown in the above diagram. After the first printing
operation, the settings from the previous print operation will be displayed as
the defaults. Limit titles to 70 characters or less.

The print settings are identical to the settings for printing ladder diagrams.

2. Move the cursor to the last line and press the Y and Enter Keys to start print-
ing.

A message will flash during the printing operation. The main menu will be
displayed when printing is complete.

3. Press the Esc Key to cancel printing and return to the main menu.

However, all characters in the print buffer will be printed before printing
stops.

Sample Print-out of a Ladder Diagram
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Sample Print-out of a Mnemonic List
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SECTION 4
Editing

This section provides the procedures required to edit programming. Editing is performed using menus and examples of their
use are provided. Read the CV-series PC Operation Manuals and Installation Guide before editing.

4-1 Editing I/O Names 131. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-1 Basic Procedure 133. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-2 Saving I/O Names 133. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-3 Retrieving I/O Names 134. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-4 Clearing I/O Names 134. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-5 Printing I/O Names 135. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-6 Linking I/O Names to Programs 136. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-7 Deleting Unused I/O Names 136. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-8 Checking I/O Names and I/O Addresses 136. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-9 Sorting I/O Names 137. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-1-10 Finding I/O Names 137. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4-2 Editing I/O Comments 138. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-2-1 Specifying I/O Addresses 140. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-2-2 Saving I/O Comments 140. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-2-3 Retrieving I/O Comments 140. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-2-4 Clearing I/O Comments 141. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-2-5 Printing I/O Comments 141. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-2-6 Finding I/O Comments 142. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4-3 Linking Programs 142. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-1 Creating Link Parameters 144. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-2 Link Program Menu 146. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-3 Setting the Link Mode 147. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-4 Executing the Link 147. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-5 Saving Link Parameters 150. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-6 Retrieving Link Parameters 150. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-7 Clearing Link Parameters 150. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-3-8 Printing Link Parameters 150. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4-4 Editing the Data Memory Area 151. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-1 Reading a DM Address 153. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-2 Copying 153. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-3 FILL 153. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-4 Printing 154. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-5 HEX-ASCII 154. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-6 Switching Memory Banks 155. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-7 Saving DM Data 155. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-8 Retrieving DM Data 156. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-9 Saving File Data 156. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-4-10 Retrieving File Data 157. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4-5 Editing the I/O Table 157. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-5-1 Writing I/O Tables 158. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-5-2 Checking I/O Tables 167. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-5-3 Saving I/O Tables 168. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-5-4 Retrieving I/O Tables 169. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-5-5 Clearing I/O Tables 169. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-5-6 Customizing I/O Tables 169. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4-5-7 PC Setup 169. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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4-1 Editing I/O Names
The following operations can be used display the I/O name table and write, cor-
rect, edit, find, link, or print I/O names.

I/O names that are written, corrected, or edited with these operations are auto-
matically stored to the work disk; it is not necessary to use the store operation to
save them. I/O names edited with these operations are set for the SFC or Ladder
displays and can be automatically displayed on the screen after the program is
linked. Refer to the CV Support Software Version 2: Basics for information on
how to use I/O names.

Note Do not turn off the power supply or press the reset button while the I/O names are
being edited. This may destroy the I/O name area.

1, 2, 3... 1. Select “S:Edit I/O names” from the main offline menu.

The initial display will appear in the edit mode and “EDIT” will be displayed at
the top-right of the screen. Sixteen I/O names are displayed on each page of
the screen.

Use the PgUp and PgDn Keys to display the previous and next page, and
use the Up and Down Keys to move the cursor up and down the rows.

The insertion mark will flash in the I/O address input area at the bottom of the
screen. I/O address corresponding to the line selected by the cursor can be
written or edited. The I/O address is designated to write or edit the I/O name
for it.

2. Press the Esc Key or Shift+Esc Keys to return to the main offline menu.
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Writing and Editing I/O Names

Key sequence Operation

Move cursor (or I/O_number) CR
I/O_name CR

The I/O address input area corresponding to the line selected by the cursor will be
displayed at the bottom of the screen. If an I/O address is already set for the line
selected by the cursor, this I/O address will appear in the input area.

1. Press the Enter Key after entering or changing the I/O address.

The I/O address can be specified as either a bit address or word address.
Refer to the next table and 3-5 Programming in Ladder Form for details of
inputting I/O addresses. The I/O name input area will appear after the I/O
address has been input.

2. Enter or change the I/O name and press the Enter Key.

I/O names are case-sensitive; upper-case and lower-case letters are treated as
different. Characters other than from A to Z cannot be used as the 1st and 2nd
characters. Numbers can be input from the 3rd character. Restrict I/O names to
8 characters or less. The data area prefixes TR, ST, AC, and TN and the
customized prefixes set by the user may not be used in an I/O name.

3. Press the Enter Key to input the I/O name and I/O address into the table and
move the cursor down the next line.

Key Sequences in the Edit Mode

Operation Key sequence Function

Copying Move cursor F7 Move
cursor F8 Move cursor
F10

Press to copy a specified range of I/O names to a specified
destination line.

1. Move the cursor to the start point of the range to be copied
and press the F7 Key.

2. Move the cursor to the end point of the range to be copied
and press the F8 Key.

3. Move the cursor to the copy destination and press the F10
Key.

Deleting Move cursor F7 Move
cursor F9

Press to delete a specified range of I/O names.

1. Move the cursor to the start point of the range to be deleted
and press the F7 Key.

2. Move the cursor to the end point of the range to be deleted
and press the F9 Key.

Inputting bit addresses F3 Bit_address Press to input a bit address.

Inputting word
addresses

F2 Word_address Press to input a word address.

Moving Move cursor F7 Move
cursor F9 Move cursor
F10

Press to move a specified range of I/O names behind a specified
destination line.

1. Move the cursor to the start point of the range to be moved
and press the F7 Key.

2. Move the cursor to the end point of the range to be moved
and press the F9 Key.

3. Move the cursor to the destination and press the F10 Key.

Moving to a specific line F6 Line_number CR Press to read data from a specified line number.

Moving to the beginning F4 Press to display the first page of I/O names.

Moving to the end F5 Press to display the last page of I/O names.

Note 1. Press the Up and Down Keys to move the cursor vertically.

2. The F8 and F9 Keys are effective only after the F7 Key is pressed.
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4-1-1 Basic Procedure
1, 2, 3... 1. Press the End Key or Ctrl+M Keys to display the main edit menu.

2. Select the required operation and then proceed as described in the following
sections. The basic function of each operation is described in the following
table.

Edit I/O Name Operations
Operation Function

Check Checks I/O name data and displays any error found.

Clear I/O names Clears all I/O names from the work disk.

Find Finds an I/O name or I/O address.

Del unused I/O names Deletes I/O names not used in the user program.

Link I/O name to UM Attaches I/O names created with the Edit I/O Name
operations to a user program.

Print I/O names Prints I/O names from the work disk.

Retrieve I/O names Retrieves I/O names on the data disk or hard disk to the
work disk.

Save I/O names Saves the I/O names on the work disk to the data disk or
hard disk.

Sort Sorts the I/O names according to I/O addresses or I/O
names.

4-1-2 Saving I/O Names
1, 2, 3... 1. Select “S:Save I/O names” from the main menu.

2. Input the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file or press the Esc
Key or N and Enter Keys to cancel and input a new file name.
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When the Y and Enter Keys are pressed, the I/O name data will be saved on
the data disk.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

4-1-3 Retrieving I/O Names

1, 2, 3... 1. Select “R:Retrieve I/O names” from the main menu.

2. Input the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

I/O names will be retrieved from the data disk. All I/O names in the user pro-
gram will be replaced by the new I/O names from the disk. If the user pro-
gram contains only I/O addresses, the new I/O names are appended to the
existing I/O addresses.

The time required to retrieve I/O names depends on the size of the program.
It may take over 8 minutes.

4-1-4 Clearing I/O Names

1, 2, 3... 1. Select “C:Clear I/O names” from the main menu.

A prompt message will be displayed.

2. Press the Y and Enter Keys to clear the I/O names.

or Press the Esc Key or N and Enter Keys to cancel and return to the main
menu.
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4-1-5 Printing I/O Names
Up to one-hundred I/O names can be printed per page.

1, 2, 3... 1. Select “P:Print I/O names” from the main menu. The following display will
appear.

2. Set the start line number. Initially, the value 00001 will be displayed. Press
the Enter Key to start printing from line 00001.

To print all I/O names from line 00001 to the last line, press the Backspace
Key to clear the displayed number, and press the Shift, *, and Enter Keys. If
this is done, it is not necessary to enter the number of the last line to be
printed.

3. Enter the end line number and press the Enter Key.

Initially, the value 99999 will be displayed. Press the Enter Key to print all I/O
names up to line 99999. To enter a different end line number, press the
Backspace Key to delete each digit before entering the new number. Enter
the leading zeros to give a 5-digit number.

4. Press the Enter Key to start printing.

A message will flash during the printing operation. The Print I/O Names
menu will be displayed when printing is complete.

5. Press the Esc Key to cancel printing and return to the main menu.

All characters in the print buffer will be printed before printing stops.

Sample Print-out of I/O Name Data
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4-1-6 Linking I/O Names to Programs
1, 2, 3... 1. Select “J:Link I/O name to prg” from the main menu.

A prompt message will be displayed.

2. Press the Enter Key to link the I/O name.

or Press the Esc Key or N and Enter Keys to cancel and return to the main
menu.

The time to link the I/O name data depends on the size of the program. It may
take over 8 minutes.

4-1-7 Deleting Unused I/O Names
1, 2, 3... 1. Select “M:Del unused I/O names” from the main menu.

A prompt message will be displayed.

2. Press the Y and Enter Keys to delete unused I/O names.

or Press the Esc Key or Enter Key to cancel and return to the main menu.

4-1-8 Checking I/O Names and I/O Addresses
1, 2, 3... 1. Select “K:Check” from the main menu. The following display will appear.

2. Press the Y and Enter Keys to run the check.

or Press the Esc Key or Enter Key to cancel and return to the main menu.

The following three points will be checked:

• Duplicate I/O addresses
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• I/O address range
• Duplicate I/O names
An error message will be displayed if an error is discovered.
If continue is displayed at the bottom of the screen, press the PgDn Key to
display the next page of error messages.“End” will be displayed at the end of
the error messages.

3. Press the PgDn Key to return to the first page of the error message display.
A message will indicate if no errors were detected.

4. Press the Esc Key to return to the prompt message.
or Press the Shift+Esc Keys to return to the Edit screen.

4-1-9 Sorting I/O Names
1, 2, 3... 1. Select “O:Sort” from the main menu.

The Sort menu will be displayed.

2. Press the I Key to sort in order of the I/O addresses.
or Press the S Key to sort in order of the I/O names.

A prompt message will be displayed.
3. Press the Y and Enter Keys to sort the unused I/O names or press the Esc

Key or Enter Key to cancel and return to the main menu.
I/O names will be sorted in the following order:
I/O addresses
CIO Area address first and then by prefixes in the following order: A, T, C, G,
D, E, ST, AC, TN. Bits will be placed before words.
I/O names
Numbers (0-9), letters (a-z)

The Edit screen will be displayed when the sort is complete. The time to sort the
I/O name data depends on the number of I/O names. It may take over 30 min-
utes.

4-1-10 Finding I/O Names
1, 2, 3... 1. Select “F:Find” from the main menu.

A message will be displayed asking whether to find an I/O name or I/O ad-
dress.
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2. Press the 0 and Enter Keys to find an I/O address or the 1 and Enter Keys to
find an I/O name.

3. Enter the data to find and press the Enter Key.

If matching data is found, the I/O names will be displayed. A message will be
displayed at the top-left of the screen if no matching data is found.

Repeat the steps above to repeat the search operation.

4-2 Editing I/O Comments
I/O comments are displayed in a table for each data area to allow them to be
written, corrected, edited, printed or searched.

I/O comments written, corrected, and edited with these operations are automati-
cally stored to the work disk; it is not necessary to use the store operation to store
them. The I/O comments edited with these operations are displayed on the SFC,
ladder, and mnemonic displays.

Select “C:Edit I/O comments” from the main offline menu. The following mes-
sage will be displayed.

Enter the key sequences below to input a word address or bit address:

F2 (Word) or F3 (Bit), Data area prefix, Address, Enter Key.

When the address is input, the I/O comment edit screen will be displayed. Up to
sixteen bit addresses (equivalent to one word) and I/O comments can be dis-
played on each page of the screen.

Use the PgDn and PgUp Keys to display the previous and next page. Use the Up
and Down Keys to move the cursor up and down the rows.

The insertion mark will flash in the I/O comment input area at the bottom of the
screen and the I/O comment corresponding to the bit address selected by the
cursor. Press the Left and Right Keys to move the insertion point in the input
area.

Press the Enter Key to input the I/O comment into the table and move the cursor
down the next line. I/O comments can be up to 30 alphanumeric characters long.

Press the Esc Key or Shift+Esc Keys to return to the main offline menu.
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The following menu can be accessed by pressing the End Key. The operations
on this menu are described in more detail in following sections.

Operation Function

Clear comments Clears all I/O comments from the work disk.

Find comments Finds and displays I/O comments.

I/O address Press to specify the I/O address to display on the screen.
Use this item to change the displayed data memory area.

Print comments Prints I/O comments from the work disk.

Retrieve comments Retrieves I/O comments on the data disk or hard disk to the
work disk.

Save comments Saves the I/O comments on the work disk to the data disk
or hard disk.

Note Do not turn off the power supply or press the reset button while the I/O comments
are being edited. This may destroy the I/O comment area.

Key Operations in the Edit Mode
Operation Key sequence Function

Inputting word
addresses

F2 Press to input a word address.

Inputting bit addresses F3 Press to input a bit address.

Moving to the beginning F4 Press to display the first page of the data memory.

Moving to the end F5 Press to display the last page of the data memory.

Copying Move cursor F7 move
cursor F8 move cursor
F10

Press to copy a specified range of I/O names to a specified
destination line.

1. Move the cursor to the start point of the range to be copied
and press the F7 Key.

2. Move the cursor to the end point of the range to be copied
and press the F8 Key.

3. Move the cursor to the copy destination and press the F10
Key.

Deleting Move cursor F7 move
cursor F9

Press to delete a specified range of I/O names.

1. Move the cursor to the start point of the range to be deleted
and press the F7 Key.

2. Move the cursor to the end point of the range to be deleted
and press the F9 Key.

Moving I/O names Move cursor F7 move
cursor F9 move cursor
F10

Press to move a specified range of I/O names to a specified
destination line.

1. Move the cursor to the start point of the range to be moved
and press the F7 Key.

2. Move the cursor to the end point of the range to be moved
and press the F9 Key.

3. Move the cursor to the destination and press the F10 Key.

Note 1. Press the Up and Down Keys to move the cursor vertically.
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2. The F8 and F9 Keys are effective only after the F7 Key is pressed.

4-2-1 Specifying I/O Addresses
1, 2, 3... 1. Select “D:I/O address” from the main menu.

2. Enter the word address or bit address to be read:

F2 (Word) or F3 (Bit), Data area prefix, Address, Enter Key.

Enter the data area prefix in upper-case letters.

4-2-2 Saving I/O Comments
1, 2, 3... 1. Select “S:Save comments” from the main menu.

\

2. Input the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file or press the Esc
Key or N and Enter Keys to cancel and input a new file name.

When the Y and Enter Keys are pressed, the I/O comment data will be saved
on the data disk.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

4-2-3 Retrieving I/O Comments
The procedure to retrieve I/O comments is described below, using the data disk
as an example.

1, 2, 3... 1. Select “R:Retrieve comments” from the main menu.

\
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2. Input the file name and press the Enter Key. I/O comments will be retrieved
from the data disk.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

4-2-4 Clearing I/O Comments

1, 2, 3... 1. Select “C:Clear comments” from the main menu. A prompt message will be
displayed.

2. Press the Y and Enter Keys to clear the I/O comments.

or Press the N and Enter Keys to cancel and return to the Edit I/O comments
menu.

4-2-5 Printing I/O Comments
One-hundred I/O comments can be printed on each page. No blank lines are left
for I/O addresses with no allocated I/O comments.

1, 2, 3... 1. Select “P:Print comments” from the main menu. The following display will
appear.

2. Enter the start line number and press the Enter Key to start printing.

Initially, the data area prefix and word address or I/O address will be dis-
played. If necessary, change the data area prefix and word address or I/O
address.

3. Press the Enter Key to print with the displayed setting.

or To print all I/O comments (all words or bits in all data memory areas), press
the Shift, ∗, Enter Keys. It is not necessary to enter the number of the last I/O
address.

4. Enter the end I/O address and press the Enter Key.

Initially, the largest value in the data area specified for the start I/O address
will be displayed.

5. Press the Enter Key to start printing.

A message will flash during the printing operation. The Print Comments
menu will be displayed when printing is complete.

6. Press the Esc Key to cancel printing and return to the main menu. All charac-
ters in the print buffer will be printed before printing stops.
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Sample Print-out of I/O Comment Data

4-2-6 Finding I/O Comments
You can use the following operation to search I/O comments. It is not necessary
to input the entire string; any portion may be used.

1, 2, 3... 1. Select “F:Find” from the main menu.

2. Enter the character string to search for in I/O comments and press the Enter
Key.

If matching data is found, the word containing the I/O comment will be dis-
played. A message will be displayed at the top-left of the screen if no match-
ing I/O comment is found.

Repeat the steps above to repeat the search operation.

4-3 Linking Programs
This operation links programs on the data disk in a predetermined order into a
single program on the work disk. The order in which the files are linked is set from
the link parameter table.

I/O names and I/O addresses that exist in more than one file are standardized to
the I/O names and I/O addresses for the bit (or word) address in the file with the
highest priority.

Files can be linked from more than one data disk.
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Creating the Link Parameters Link parameters are set on the screen as described below.

1, 2, 3... 1. Enter the files to be linked in the order of priority.

No. File name

1 FILEC

2 AAA

3 FILE2

4 CCC

5 BBB

i i

If the files contain I/O names or I/O comments, append the suffix SBL or
CMT, respectively, to the file name. The suffices are not required for user
programs.

2. Select “E:Exec link” from the Link Program menu to link the files according to
the rules that follow.

SFC Programs The program with #1 priority remains unchanged.

Programs not contained in the files with higher priority remain unchanged.

If more than one program has the same title (i.e., the same sheet, action, or tran-
sition number), the program is deleted from the files with lower priority, although
I/O names and I/O comments remain.

If the same step or transition number is contained in an SFC program, the entire
sheet is deleted from the files with lower priority.

I/O Names/I/O Comment Data I/O names and I/O comments associated with bit addresses which also exist in a
program with a higher priority are rewritten to the I/O names and I/O comments
of the higher priority program.

I/O names which are also used in a program with higher priority are deleted if
they are associated with a different bit address.

User programs, I/O names, and I/O comments cannot be linked if SFC program-
ming is used.
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The previous rules are illustrated in the following diagrams.

Data disk
Program Link

Work disk

I/O name, 
I/O address I/O commentI/O No.

File <FILEC>
[AC0003]
LD ABC
AND DEF
OUT XYZ
END
[TN0000]
LD 011000
OUT ABC
END

010000
010500
010800

010000

(1)

(2), (3)

(4)

(5), (6)

Comment 1
Comment 2
Comment 3

Comment 1

[AC0003]
LD ABC
AND DEF
OUT XYZ
END
[TN0000]
LD 011000
OUT ABC
END

010000
010500
010800

010000

Comment 1
Comment 2
Comment 3

Comment 1

File <AAA>

File <FILE2>

File <CCC>

File <BBB>

[AC0001]
LD ABC
OR DEF
OR NOT 010500
OUT ABC
END
[TN0001]
LD 010500
OUT DEF
END

010800
010000 

010800

010000

[AC0002]
LD GHI
OR ABC
OUT XYZ
END
[TN0000]
LD ABC
OUT GHI
END

010000
020100
010500

020100
010000

Comment 8
Comment 4
Comment 2

Comment 4
Comment 8

[AC0001]
LD 000000
OUT 001000
END
[TN0002]
LD 011100
OUT JKL
END

000000
001000

011200

Comment 5
Comment 6

[AC0005]
LD 000000
OUT 011100
END

Comment 7

[AC0001]
LD XYZ
OR ABC
OR NOT 010500
OUT XYZ
END
[TN0001]
LD 010500
OUT ABC
END

010800
010000 

010800

010000

Comment 3
Comment 1 

Comment 3 

Comment 1

[AC0002]
LD ABC
OR 020100
OUT DEF
END

010000 

010500

Comment 1
Comment 4 
Comment 2

[TN0002]
LD 011100
OUT JKL
END

011200

[AC0005]
LD 000000
OUT 011100
END

Comment 5
Comment 7

(1) The program with #1 link parameter priority remains un-
changed.

(2) Programs not contained in the files with higher priority remain
unchanged.

(3) I/O names and I/O comments associated with bit addresses
which also exist in a program with a higher priority are rewritten to
the I/O names and I/O comments of the higher priority program.

(4) I/O names which are also used in a program with higher priority
are deleted if they are associated with a different bit address.

(5) If more than one program has the same title (sheet, action, or
transition number), the program is deleted from the files with lower
priority, although I/O names and I/O comments remain.

(6) Programs not contained in the files with higher priority remain
unchanged.

4-3-1 Creating Link Parameters

1, 2, 3... 1. Select “L:Program link” from the main offline menu.

The link parameter editing screen will be displayed.

2. Enter the files to be linked in the order of priority. Up to 100 file names can be
entered.
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The insertion mark will flash in the file name input area at the bottom of the
screen. Write or edit the file name corresponding to the line selected by the
cursor.

If a file contains I/O names or I/O comments, append the suffix SBL or CMT,
respectively, to the file name.

Use the PgDn and PgUp Keys to display the previous and next page. Use
the Up and Down Keys to move the cursor up and down the rows.

3. Press the Esc Key or Shift+Esc Keys to return to the main menu.

Parameters entered for the program link operations are stored in the main
memory. However, parameters displayed on the screen but not saved using the
Save link parameters operation will be lost if the main offline menu is displayed,
the reset button is pressed, or the power supply is turned off.

A prompt message will be displayed to confirm that the parameters have been
saved before the main offline menu is displayed.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. The program link operations can link pro-
grams in up to 7 levels of directory hierarchy. See 6-2 File Management for more
information about directories.
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Key Operations in the Edit Mode
Operation Key sequence Function

Moving to the beginning F4 Press to show the first page of the display.

Moving to the end F5 Press to show the last page of the display.

Moving to a specified
line number

F6 line_number CR Press to display data from a specified line number.

Copying Move cursor F7 move
cursor F8 move cursor
F10

Press to copy a specified range of file names behind a specified
destination line.

1. Move the cursor to the start point of the range to be copied
and press the F7 Key.

2. Move the cursor to the end point of the range to be copied
and press the F8 Key.

3. Move the cursor to the copy destination and press the F10
Key.

Deleting Move cursor F7 move
cursor F9

Press to delete a specified range of file names.

1. Move the cursor to the start point of the range to be deleted
and press the F7 Key.

2. Move the cursor to the end point of the range to be deleted
and press the F9 Key.

Moving file names Move cursor F7 move
cursor F9 move cursor
F10

Press to move a specified range of file names behind a specified
destination line.

1. Move the cursor to the start point of the range to be moved
and press the F7 Key.

2. Move the cursor to the end point of the range to be moved
and press the F9 Key.

3. Move the cursor to the destination and press the F10 Key.

Note 1. Press the Up and Down Keys to move the cursor vertically.

2. The F8 and F9 Keys are effective only after the F7 Key is pressed.

4-3-2 Link Program Menu
The link program menu can be accessed by pressing the End Key or Ctrl+M
Keys on the Edit screen. Select the required operation.
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Link Program Menu Operations
Operation Function

Clear link parameters Clears the link parameters.

Exec link Links files on the data disks in the order specified with
the link parameters and places the linked program on
the work disk.

Link mode Specifies whether I/O names, I/O comments, and block
comments are to be linked.

Print link parameters Prints a specified range of link parameters.

Retrieve lnk parameter Displays the parameter data from the data disk or hard
disk.

Save link parameters Saves the parameter data created on the screen to the
data disk or hard disk.

4-3-3 Setting the Link Mode
1, 2, 3... 1. Select “M:Link mode” from the main menu. The Link Mode menu will appear.

2. Select the operations to set if the I/O names, I/O comments, and block com-
ments are to be linked. Press the Y and Enter Keys to link the selected item
or just the Enter not to link it. The settings will be displayed as Y or N at the
top-right of the link parameter table.

3. Press the Esc Key to return to the main menu.

or Press the Shift+Esc Keys to return to the edit screen.

4-3-4 Executing the Link
1, 2, 3... 1. Select “E:Exec link” from the main menu. A prompt message will be dis-

played.

2. Press the Y and Enter Keys to start the program link. The program will be
cleared from the work disk.

3. Press the Esc Key to return to the main menu.

The following information will be displayed during the program link execu-
tion and error messages will be displayed for each file when the program link
is complete.

• Processing file address

• Processing file name

Refer to the table following this procedure for information on the error mes-
sages. A message will appear if no errors are found.

4. To continue the link operation, insert the data disk containing the required
files and press the Enter Key.

or Press the N and Enter Keys to cancel the link operation and return to the edit
screen.

A message at the bottom of the screen will indicate when the program link
operation is complete.

5. Press the Shift+Esc Keys to return to the edit screen.
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or Press the Esc Key to return to the main menu.

The Esc or Shift+Esc Keys can be pressed during the program link operation to
cancel. A message will ask if the operation should be cancelled. Press the Y and
Enter Keys to cancel the program link operation and then press the Esc Key to
return to the main menu.

The time to run the program link depends on the size of the files. It may take over
10 minutes.
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Error Message Table

Message Description Result

Diff I/O names for same address
(address: XXXXXXXX)

The I/O name for the displayed I/O
address in a processed file has already
been linked.
Standardized to the I/O name in the file
with the highest priority.

The transition program
causing the error will not be
linked.

Diff address for same I/O name 
(I/O name: XXXXXXXX)

The displayed I/O name in a processed file
has already been linked.
The I/O name is cleared for the I/O
address causing the error.

Diff I/O comments for same address
(addr: XXXXXXXX)

The I/O comment for the displayed I/O
address in a processed file has already
been linked.
Standardized to the I/O comment in the file
with the highest priority.

Dup SFC sheet (sheet #: XXXX) The displayed SFC sheet number in a
processed file has already been linked.
The SFC program with the sheet number
causing the error is not linked.
The program with the same sheet number
in the file with the highest priority remains
in the linked program.

Dup SFC step (step #: XXXX) The displayed SFC step number in a
processed file has already been linked.
The program with the sheet number
causing the error is not linked.

Dup SFC transition (transition#: XXXX) The displayed SFC transition number in a
processed file has already been linked.
The program with the sheet number
causing the error is not linked.

Dup ladder program (action #: XXXX) The program with the displayed action
number in a processed file has already
been linked.
The action program causing the error is not
linked.
The program with the same action number
in the file with the highest priority remains
in the linked program.

Dup ladder program (transition#: XXXX) The program with the displayed transition
number in a processed file has already
been linked.
The program with the same transition
number in the file with the highest priority
remains in the linked program.

SFC program overflow SFC program too large for the work disk. The link operation is
cancelled and a message will
be displayed at the bottom of
the screen.

Ladder program overflow Ladder program too large for the work disk. The program will be deleted
from the work disk.

I/O name file overflow Too many I/O names registered. Press the Shift+Esc Keys to
return to the edit screen.

I/O comment file overflow Too many I/O comments registered. Press the Esc Key to return
to the main menu.

Blk comment file overflow Too many block comments registered or
too many block comments for the work
disk.
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4-3-5 Saving Link Parameters
1, 2, 3... 1. Select “S:Save link parameters” from the main menu.

2. Input the file name and press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file. Press the Enter
Keys to cancel and input a new file name.

When the Y and Enter Keys are pressed, the link parameter data will be
saved on the data disk.

4-3-6 Retrieving Link Parameters
1, 2, 3... 1. Select “R:Retrieve lnk parameters” from the main menu.

2. Input the file name and press the Enter Key.

To enter a file name, press the End Key or Ctrl+M Keys to display the file
names, select the required file name with the cursor, and press the Enter
Key.

3. Press the Enter Key to retrieve the link parameters from the data disk to the
work disk.

4-3-7 Clearing Link Parameters
1, 2, 3... 1. Select “C:Clear link parameters” from the main menu. A prompt message

will be displayed.

2. Press one of the following set of keys:

• Press the Y and Enter Keys to clear the link parameters from the screen.

• Press the N and Enter Keys or the Esc Key to return to the main menu.

• Press the Shift+Esc Keys to return to the edit screen.

4-3-8 Printing Link Parameters
1, 2, 3... 1. Select “P:Print link comments” from the main menu.

2. Enter the start line number in the range 001 to 100 and press the Enter Key.

3. Enter the end line and press the Enter Key.

Initially, the value 999 will be displayed. Leave this setting unchanged and
press the Enter Key to print to the last line.

4. Press the Enter Key to start printing.
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5. Press the Esc Key to cancel printing and return to the main offline menu. All
characters in the print buffer will printed before printing stops.

4-4 Editing the Data Memory Area
The following operations are used to enter data to the DM Area as 4-digit hexa-
decimal or ASCII, to save and retrieve the contents of the DM Area to and from a
data disk or hard disk, and to print a memory map of the DM contents.

To access the DM screen, select “D:Edit DM” from the main offline menu. The
DM screen will be displayed to enter DM data.
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Switching Display Pages Each page of the screen can display 160 words of DM data from the work disk.
Use the following procedures to display the required DM data on the screen.

1, 2, 3... 1. Press the End Key to display the DM menu.

2. Select the “R:Read DM addr” from the menu and enter the required DM ad-
dress.

3. Use the PgDn and PgUp Keys to display the previous and next pages.

Moving the Cursor Press the Left and Right Keys to move the insertion point along the lines of the
display. Use the Up and Down Keys to move the cursor up and down the rows.

Writing Data

1, 2, 3... 1. Move the cursor to the required DM address and enter the data.

Enter data as hexadecimal or ASCII. Hexadecimal will be displayed un-
changed as input.

To enter ASCII data, press the End Key and select “A:HEX <-> ASCII” from
the menu. Entered data will appear as hexadecimal data in the DM table and
ASCII on the right side of the table.

DM data entered in the DM table is simultaneously written to the DM area on
the work disk.

2. Press the Enter Key to move the cursor right to the next DM address. If the
cursor is at the right side of the display, it will move to the left end of the next
row.

3. Press the End Key or Ctrl+M Keys to display the following menu on the DM
screen.
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4. Select the required operation. These operations are summarized in the fol-
lowing table and described in following sections.

Operation Function

Copy Copies multiple, consecutive words of DM data to a
specified destination DM address.

FILL Places a specified value into multiple, consecutive words
of the DM area. Filling with 0000 clears the DM words.

HEX <-> ASCII Sets input to hexadecimal or ASCII. The mode set will be
displayed in the top-right of the screen.

Print Prints multiple, consecutive words of DM data.

Read DM addr Reads the contents of the DM area, including the
specified DM address, from the work disk and displays it
in the DM table.

Retr file Retrieves the file data (with IOM suffix) on the data disk or
hard disk to the work disk. Retrieved file data can be
edited in the same way as DM data. File data is stored
with the suffix IOM.

Retrieve DM Retrieves the DM data on the data disk or hard disk to the
work disk.

Save DM Saves the DM data from the work disk to the data disk or
hard disk.

Save file Saves the DM data from the work disk to the data disk or
hard disk as file data (with IOM suffix).

Switch Bank # Switches editing between the standard DM and EM
banks.

Note The effective DM area capacity on the work disk is 24,576 words for the DM bank
and 32,766 words for the EM bank.

4-4-1 Reading a DM Address
1, 2, 3... 1. Select “R:Read DM addr” from the DM menu.

2. Enter the DM address to be read and press the Enter Key. It is not necessary
to input the leading zeros (0).
The contents of the DM area will be displayed with the input DM address
selected by the cursor.

4-4-2 Copying 
1, 2, 3... 1. Select “C:Copy” from the DM menu.

2. Enter the copy source address, the number of words to copy, and copy desti-
nation address and press the Enter Key.
The specified number of DM words from the copy source address will be co-
pied to just after the destination address.
Make sure that the destination is not in the within the source words.

4-4-3 FILL
1, 2, 3... 1. Select “F: Fill” from the DM menu.

2. Enter the start address, the end address, and fill data and press the Enter
Key. Input the fill data in hexadecimal. It is not necessary to input the leading
zeros (0).
The specified fill data will be copied to every word from the specified start
address to the end address.

Clearing the DM Area
The initial values when “F:Fill” is selected are 00000 for the start address, 24575
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for the end address (32765 when editing the EM Area), and 0000 for the fill data.
Leave these settings unchanged and press the Enter Key three times to clear
the entire DM or EM Area by writing 0000 to it.

4-4-4 Printing
1, 2, 3... 1. Select “P:Print” from the DM menu.

2. Enter the print start address and the print end address then press the Enter
Key. It is not necessary to input the leading zeros (0).

3. Press the Enter Key to start printing.

The initial values are 00000 for the start address and 24575 for the end ad-
dress (32765 when editing the EM Area). Leave these settings unchanged
and press the Enter Key twice to print the entire contents of the DM or EM
Area.

A message will be displayed during the printing operation and will disappear
when printing is complete.

4. Press the Esc Key to cancel printing and return to the main menu.

All characters in the print buffer will be printed before printing stops.

Sample Print-out

4-4-5 HEX-ASCII
Select the “A:HEX <-> ASCII” from the main menu to switch DM data input be-
tween hexadecimal and ASCII. The input mode changes each time this item is
selected and the current mode will be displayed at the top-right of the screen.

Input 4-digit hexadecimal value when HEX is displayed.

Input ASCII when ASCII is displayed.
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ASCII Table

4-4-6 Switching Memory Banks
During offline operation, only the DM Area or the EM banks can be selected.

1, 2, 3... 1. Select “B:Switch Bank #” from the DM menu.

2. Press the 0 and Enter Keys to edit the EM bank 0. Numbers 1 to 7 can be
input instead to edit the other EM banks.

Only a single EM bank can be edited at one time. To edit more than one
bank, save each edited EM bank to a data disk before editing the next EM
bank.

3. Press the B and Enter Keys to switch from the EM bank to the DM bank.

4-4-7 Saving DM Data
Insert the data disk in the drive. Be sure the data disk has been formatted and is
not write-protected. DM data cannot be saved if it exceeds the free space avail-
able on the data disk.

The procedure to save DM data is described below, using the data disk as an
example.

1, 2, 3... 1. Select “S:Save DM” from the DM menu.

2. Enter the file name press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file. Press the Enter
Key to cancel and input a new file name.

The title input area will appear when the Enter Key is pressed.
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4. Input the title and press the Enter Key.

The title can be up to 30 characters long.

5. Press the Enter Key to save the DM data. The DM screen will be displayed
after the DM data is saved.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

4-4-8 Retrieving DM Data
Insert the data disk containing the DM data in the drive.

1, 2, 3... 1. Select “L:Retrieve DM” from the DM menu.

2. Press the End Key or Ctrl+M Keys to display the file names.

3. Select the required file name with the cursor and press the Enter Key.

The file name will be displayed.

4. Press the Enter Key to retrieve the DM data.

The DM screen will be displayed after the DM data is retrieved.

4-4-9 Saving File Data
Insert the data disk in the drive. Be sure the data disk has been formatted and is
not write-protected. DM data cannot be saved if it exceeds the free space avail-
able on the data disk.

1, 2, 3... 1. Select “K:Save file” from the DM menu. The following display will appear.

2. Enter the source bank address and press the Enter Key.

If the DM editing screen is already displayed, press the Enter Key to save the
file data.

If the EM editing screen is currently displayed, press any one of the numeri-
cal keys (0 to 7).

3. Enter the save start address and press the Enter Key.

The save start address is the DM address being edited.

4. Enter the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

5. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file. Press the Enter
Key to cancel and input a new file name.

6. Press the Enter Key to save the file data.

The DM screen will be displayed after the DM data is saved.
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4-4-10 Retrieving File Data
Insert the data disk containing the saved file data in the drive.

1, 2, 3... 1. Select “Y:Retr file” from the DM menu. The following display will appear.

2. Enter the destination bank address and press the Enter Key.
If the DM editing screen is already displayed, press the Enter Key to retrieve
the file data.
If the EM editing screen is currently displayed, press any of the numerical
keys (0 to 7).

3. Enter the destination start address and press the Enter Key.
The destination start address is the DM address being edited.
Use the following procedure to input the file name to be retrieved:
Press the End Key or Ctrl+M Keys to display the file names.
Select the required file name with the cursor and press the Enter Key.

4. Press the Enter Key to retrieve the file data. The DM screen will be displayed
after the DM data is retrieved.

4-5 Editing the I/O Table
The following operations can be used to create and edit the I/O table at the com-
puter and store it in the work disk, to check that the I/O table is correct, to save
and retrieve the contents of the I/O table to and from a data disk or hard disk, and
to set the parameters in the PC Setup that relate to the I/O table.
Select “I:Edit I/O table” from the main offline menu. The contents of the Basic
Racks will be displayed from the I/O table. From this display the I/O table edit
menu and displays for the rest of the I/O table can be accessed and the table can
be edited.

Press the PgDn and PgUp Keys to display the previous and next contents of the
Basic Racks. Press the Shift+Left Keys or the Shift+Right Keys to move the cur-
sor between the Basic Rack screen area and CPU Bus Unit display area.
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When the cursor is located at a Remote I/O Master Unit (RM) in the CPU Bus
Unit display area, press the F3 to F5, F7, or F8 Keys to switch to the Slave dis-
play areas shown in the following table.

Key Operations

Key Display Function Operation

F3 Group-1 Slaves Displays group-1 Slaves connected to the
SYSMAC BUS/2 Master.

Move the cursor to the
Master in the CPU Bus Unit
display area and press the
required function key.

F4 Group-2 Slaves Displays group-2 Slaves connected to the
SYSMAC BUS/2 Master.

F5 Group-3 Slaves Displays group-3 Slaves (Slave Rack)
connected to the SYSMAC BUS/2 Master.

F7 C-series Slave Racks Displays the Slave Rack connected to the
SYSMAC BUS Master

Move the cursor to the
Master in the Basic Rack
display area and press the
required function key.

F8 I/O Terminals Displays the I/O Terminals and I/O Link Units
connected to a SYSMAC BUS Master

F10 Help screen Displays a key to the symbols used to display
the I/O table.

Display from any screen.

Esc Basic Racks Press the Esc Key after any of the above function keys to return to the Basic
Rack screen.

Press the End Key or Ctrl+M Keys to display the following menu on the I/O table
display, and select the required operation. These operations are described in
more detail in following sections.

Operation Function

Write I/O table Used to write and edit the I/O table on the work disk.

Check I/O table Checks the contents of the I/O table on the work disk and
displays errors if detected.

Save I/O table Saves the I/O table contents on the work disk and the first
words set in the PC Setup to the data disk or hard disk.

Retrieve I/O table Retrieves the I/O table contents from the data disk or hard
disk to the work disk.

Clear I/O table Clears the I/O table data from the work disk.

Custom I/O table SIOU Registers the types of CPU Bus Units. Not used at
present.

PC setup Sets or changes the first words for the Basic Racks, Slave
Racks, group-1 Slaves, group-2 Slaves, and I/O
Terminals.

4-5-1 Writing I/O Tables
The following display will appear when “W:Write I/O table” is selected from the
Edit I/O table menu. This operation is used when a PC System does not yet exist
or to check allocations in an existing table.

Editing the I/O Table Section 4-5

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


159

Basic (Local) Racks

1, 2, 3... 1. Enter the I/O table data with the function keys (see Function Keys table be-
low).

Use the Up, Down, Left, and Right Keys to move the cursor around the dis-
played area.

Press the Shift+Left Keys to move the cursor from the Basic Rack display
area to the CPU Bus Unit display area and from the CPU Bus Unit display
area back to the Basic Rack display area.

Rack 0 is the CPU Rack. Rack 1 to Rack 7 are assigned to the other Basic
Racks by user settings on the I/O Interface Units.

2. Whatever part of the I/O table is being edited, press the Shift+F10 Keys from
the Basic Rack screen to save data to the work disk.

To save data for group-1 Slaves, group-2 Slaves, group-3 Slaves, SYSMAC
BUS Slaves, or I/O Terminals, press the Shift+F10 Keys to display the Basic
Rack screen, and then press the Shift+F10 Keys again to write the I/O table
to the work disk.

If the Shift+F10 Keys are not pressed from the Basic Rack screen, the en-
tries for the BASIC Units, group-1 Slaves, group-2 Slaves, group-3 Slaves,
SYSMAC BUS Slaves, or I/O Terminals will be lost.

A confirmation message will be displayed after the Shift+F10 Keys are
pressed from the Basic Rack screen.

3. Press the Enter Key to check the input I/O table and write it to the work disk if
no errors are found.

An error message table will be displayed if errors are found. The errors are
displayed on separate pages of the error message table for the BASIC
Units, SYSMAC BUS Slaves, Group-1/2/3 Slaves, I/O Terminals, and CPU
Bus Unit. Press the PgDn to scroll down the error message table and the
PgUp Key to return to the previous page. The errors for the I/O Terminals are
the last page of the error message table.

4. Correct the errors and press the Shift+F10 Keys again.

5. Press the Esc Key to return to the original screen.

Refer to the table on page 167 for information on the error messages.
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Function Keys

Function key Name Display after
input

Function

F1 o o Enters an Output Unit. 
Each o indicates 8 outputs.

F2 O O Enters an Output Unit. 
Each O indicates 16 outputs. In the case of the I/O
Remote Unit, a O stands for 8 output points.

F3 G G Enters an Output Unit with 128 or more outputs. 
Each G indicates 64 outputs.

F5 N N Reserves a word. 
Each N represents 16 I/O.

F6 G1 --- Displays the I/O table for the group-1 Slaves connected
to a SYSMAC BUS/2 Master.
Move the cursor to the Master in the CPU Bus Unit
display area and press the F6 Key.

F7 G2 --- Displays the I/O table for the group-2 Slaves connected
to a SYSMAC BUS/2 Master.
Move the cursor to the Master in the CPU Bus Unit
display area and press the F7 Key.

F8 G3 --- Displays the I/O table for the group-3 Slaves connected
to a SYSMAC BUS/2 Master.
Move the cursor to the Master in the CPU Bus Unit
display area and press the F8 Key.

F9 SIOU --- Enters CPU Bus Units in the CPU Bus Unit display area.

F10 Guide --- Displays a key to the symbols used on the display.
Press the Esc Key to clear the help screen.

Shift+F1 i i Enters an Input Unit. 
Each i indicates 8 inputs.

Shift+F2 I I Enters an Input Unit. 
Each I indicates 16 inputs. In the case of the I/O Remote
Unit, a I stands for 8 input points.

Shift+F3 L L Enters an Input Unit with 128 or more inputs. 
Each L indicates 64 inputs.

Shift+F5 H H Reserves 128 I/O. 
Each H represents 64 I/O.

Shift+F6 RT --- Displays the I/O table for Slaves connected to a
SYSMAC BUS Master.
Move the cursor to the Master in the Basic Rack display
area and press the Shift+F6 Keys.

Shift+F7 Tran --- Displays the I/O table for I/O Terminals and I/O Link
Units connected to a SYSMAC BUS Master.
Move the cursor to the Master in the Basic Rack display
area and press the Shift+F7 Keys.

Shift+F8 Intr INT Enters an Interrupt Input Unit. 
Only 4 Interrupt Input Units are supported per PC. Set
the Interrupt Input Units on the CPU Rack (rack #0) or
Expansion CPU Rack (rack #1). The unit numbers of the
Interrupt Input Units are automatically allocated in the
order the units are mounted.

Shift+F9 RM RM Enters a SYSMAC BUS Master.
Up to 8 Masters can be used on the Basic Racks. The
Master numbers are automatically determined in the
order the units are attached.
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Function key FunctionDisplay after
input

Name

Shift+F10 End --- Press the Shift+F10 Keys from any other screen to
return to the Basic Rack screen.

Press the Shift+F10 Keys from the Basic Rack screen to
check the input I/O table created on-screen and save it
to the work disk if no errors are found.

The I/O table will not be written to the work disk and an
error message table will be displayed if errors are found.
Press the Esc Key to return to the original screen.
Correct the errors and press the Shift+F10 Keys again.

Home Clear ∗∗∗∗ Clears the allocation displayed at the cursor position.
Press the Shift+F10 Keys from the Basic Rack screen to
save the changes.

Allocations Required for C-series Special I/O Units

Model Allocations Model Allocations

C500-ID212 Not classified as IIII C500-NC103 (See Note 4) OOII

C500-OD211 Special I/O Units OOOO C500-NC111-V1 OOII

C500-MD211CN OI∗∗ C500-NC121 (See Note 4) OOII

C500-AD001 to 005 II∗∗ C500-NC221 OI∗∗
C500-AD006/007 IIII C500-CP131 (See Note 3) OI∗∗
C500-AD101 (See Note 3) OI∗∗ C500-OV001 OO∗∗
C500-DA001 to 005 OO∗∗ C500-ASC04 (See Note 3) OI∗∗
C500-DA101 OOOO C500-IDS01-V1/02/21/22 (See Note 3) OI∗∗
C500-CT001 OOII C500-LD211 OI∗∗
C500-CT012 OI∗∗ C500-LDP01-V1 OI∗∗
C500-MGC01 OOII C500-ASP01/02 (See Note 3) OI∗∗
C500-PID01 (See Note 4) OOII C500-GDI11/12 (See Note 3) OI∗∗

Note 1. Up to 8 Special I/O Units can be connected to each Rack unless a single
Expansion I/O Rack is connected directly to the CPU Rack (i.e., without an
I/O Interface Unit), in which case a total of 8 Special I/O Units can be
mounted to both Racks.

2. The I/O READ/WRITE instructions, READ(190)/WRIT(191), cannot be
used for Special I/O Units mounted on Slave Racks.

3. Allocations will be displayed as “00II” when the I/O READ/WRITE instruc-
tions are disabled.

4. Two slots are required for NC103, NC121, and PID01. When allocating
words, allocate the words to the left of the two slots and leave the right slot
blank.

5. The following Units cannot be mounted on SYSMAC BUS/2 Slave Racks:
NC121, PID01, MGC01, and ASP01/02.
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Slave Limitations The number of each type of Slave that can be connected is shown in the follow-
ing table.

Item SYSMAC BUS/2 SYSMAC BUS (C Series)

CV500-CPU01-E
CVM1-CPU01-E

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

CV500-CPU01-E
CVM1-CPU01-E

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

Max. per PC Remote I/O points 1,024 (64 words) 2,048 (128 words) 512 (32 words) 1,024 (64 words)

Masters 2 4 4 8

Slave Racks --- --- 8 16

Max. per Master Slaves 
(see Note 1)

58M + 122M +54MH: 8

Count each 122M and 54MH as 2;
each 58M as 1.

2 8

Remote I/O points 58M: 464 inputs/454 outputs

122M: 976 inputs/976 outputs

54MH: 432 inputs/432 outputs

512 (32 words)

Remote I/O Slave
Units, I/O Link
Units, I/O
Terminals

--- Optical Systems: 64
Wired Systems: 32

Note Use the switches on the Remote I/O Slave Unit to set 58M, 122M, or 54MH.

Help Screen Press the F10 Key to display the help screen. Press the Esc Key the hide the
help screen.

Entering CPU Bus Units

1, 2, 3... 1. Press the Shift+Left Keys to move the cursor to the CPU Bus Unit display
area.

2. Move the cursor to the required unit number in the CPU Bus Unit display
area.

Editing the I/O Table Section 4-5

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


163

3. Press the F9 Key. The unit number that is displayed is set with the switch on
the CPU Bus Unit.

Units in the display are identified with the following abbreviations.

SN: SYSMAC NET Link Unit
SL: SYSMAC LINK Unit
RM: SYSMAC BUS/2 Master
BA: BASIC Unit
VP: Personal Computer Unit
LK: Host Link Unit

4. Move the cursor to the units to be set and press the Enter Key.

The Units that are set will appear in the CPU Bus Unit display area.

The SYSMAC BUS/2 Masters are allocated Master addresses 0 to 3 se-
quentially from the unit with the lowest unit number.

The numbers display in the table are independent from the unit numbers.

The CV Special I/O column is not used at present.

5. Press the Shift+F10 and Enter Keys from the Basic Rack screen to save the
settings.

Entering SYSMAC BUS/2 Group-1 Slaves
1, 2, 3... 1. Move the cursor on the CPU Bus Unit display area to select a Master from

RM0 to RM3 to which group-1 Slaves are to be connected and press the F6
Key. The group-1 Slave table will be displayed.

2. Create the table, as described for the Basic Racks. Unit numbers are set on
the Units.

3. When all required allocations have been entered, press the Shift+F10 Keys
to return to the Basic Rack screen then press the Shift+F10 and Enter Keys
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to check and save the settings. The set values will be lost if the Shift+F10
and Enter Keys are not pressed from the Basic Rack screen.

An error message table will be displayed if any errors are discovered in the
I/O table settings after the Shift+F10 and Enter Keys are pressed. The errors
are displayed on separate pages of the error message table for the BASIC
Units, SYSMAC BUS Slaves, Group-1/2/3 Slaves, I/O Terminals, and CPU
Bus Unit. Press the PgDn to scroll down the error message table and the
PgUp Key to return to the previous page. The errors for the I/O Terminals are
the last page of the error message table.

4. Press the Esc Key to return to the original screen. Correct the errors and
press the Shift+F10 Keys again.

Refer to the table on page 167 for information on the error messages.

Entering SYSMAC BUS/2 Group-2 Slaves

1, 2, 3... 1. Move the cursor on the CPU Bus Unit display area to select a Master from
RM0 to RM3 to which group-2 Slaves are to be connected and press the F7
Key. The group-2 Slave table will be displayed.

2. Create the table, as described for the Basic Rack. Unit numbers are set on
the Units.

3. When all required allocations have been entered, press the Shift+F10 Keys
to return to the Basic Rack screen then press the Shift+F10 and Enter Keys
to check and save the settings. The set values will be lost if the Shift+F10
and Enter Keys are not pressed from the Basic Rack screen.

An error message table will be displayed if any errors are discovered in the
I/O table settings after the Shift+F10 and Enter Keys are pressed. The errors
are displayed on separate pages of the error message table for the BASIC
Units, SYSMAC BUS Slaves, Group-1/2/3 Slaves, I/O Terminals, and CPU
Bus Unit. Press the PgDn to scroll down the error message table and the
PgUp Key to return to the previous page. The errors for the I/O Terminals are
the last page of the error message table.

4. Press the Esc Key to return to the original screen. Correct the errors and
press the Shift+F10 Keys again.

Refer to the table on page 167 for information on the error messages.
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Entering SYSMAC BUS/2 Group-3 Slaves
1, 2, 3... 1. Move the cursor on the CPU Bus Unit display area to select a Master from

RM0 to RM3 to which group-3 Slaves are to be connected and press the F8
Key. The group-3 Slave table will be displayed.

2. Create the table, as described for the Basic Racks. Unit numbers are set on
the Unit.

3. To set the Slave type (58M, 122M, 54MH) press the corresponding key com-
bination: Shift+F7 to F9.

The selected type will be displayed in the brackets < > to the left of the table.

The Slave number and Slave type are set with the switches on the Remote
I/O Slave Unit.

Press the Shift+F6 Keys to clear all data from the row of data currently se-
lected by the cursor.

The F9 Key is not used at present.

4. When all required allocations have been entered, press the Shift+F10 Keys
to return to the Basic Rack screen then press the Shift+F10 and Enter Keys
to check and save the settings. The set values will be lost if the Shift+F10
and Enter Keys are not pressed from the Basic Rack screen.

An error message table will be displayed if any errors are discovered in the
I/O table settings after the Shift+F10 and Enter Keys are pressed. The errors
are displayed on separate pages of the error message table for the BASIC
Units, SYSMAC BUS Slaves, Group-1/2/3 Slaves, I/O Terminals, and CPU
Bus Unit. Press the PgDn to scroll down the error message table and the
PgUp Key to return to the previous page. The errors for the I/O Terminals are
the last page of the error message table.

5. Press the Esc Key to return to the original screen. Correct the errors and
press the Shift+F10 Keys again.

Refer to the table on page 167 for information on the error messages.
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Entering SYSMAC BUS Slaves
1. Move the cursor on the Basic Rack display area to select a Master from RM0

to RM7 to which Slaves are to be connected and press the Shift+F6 Keys.
The Slave I/O table will be displayed.

2. Create the table, as described for the Basic Racks. Slave numbers are set
on the Remote I/O Slave Unit.

3. When all required allocations have been entered, press the Shift+F10 Keys
to return to the Basic Rack screen then press the Shift+F10 and Enter Keys
to check and save the settings. The set values will be lost if the Shift+F10
and Enter Keys are not pressed from the Basic Rack screen.

An error message table will be displayed if any errors are discovered in the
I/O table settings after the Shift+F10 and Enter Keys are pressed. The errors
are displayed on separate pages of the error message table for the BASIC
Units, SYSMAC BUS Slaves, Group-1/2/3 Slaves, I/O Terminals, and CPU
Bus Unit. Press the PgDn to scroll down the error message table and the
PgUp Key to return to the previous page. The errors for the I/O Terminals are
the last page of the error message table.

4. Press the Esc Key to return to the original screen. Correct the errors and
press the Shift+F10 Keys again.

Refer to the table on page 167 for information on the error messages.

Entering I/O Terminals
1, 2, 3... 1. Move the cursor on the Basic Rack display area to select a Master from RM0

to RM7 to which I/O Terminals are to be connected and press the Shift+F7
(tran) Keys. The I/O Terminal table will be displayed.

2. Create the table, as described for the Basic Rack. Press the F2 Key in the
case of (O) 8 output points or the Shift+F2 Keys in the case of (I) 8 input
points. Unit numbers are set on the I/O Terminal or I/O Link Units.
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Do not mix inputs and outputs within the same word.

The I/O Link Units are set in units of 16 points; enter two symbols for 8 points
in the same word.

The “16-point input/16-point output” setting is not used when an I/O Link Unit
is connected to a CV-series PC.

3. When all required allocations have been entered, press the Shift+F10 Keys
to return to the Basic Rack screen then press the Shift+F10 and Enter Keys
to check and save the settings. The set values will be lost if the Shift+F10
and Enter Keys are not pressed from the Basic Rack screen.

An error message table will be displayed if any errors are discovered in the
I/O table settings after the Shift+F10 and Enter Keys are pressed. The errors
are displayed on separate pages of the error message table for the BASIC
Units, SYSMAC BUS Slaves, Group-1/2/3 Slaves, I/O Terminals, and CPU
Bus Unit. Press the PgDn to scroll down the error message table and the
PgUp Key to return to the previous page. The errors for the I/O Terminal are
the last page of the error message table.

4. Press the Esc Key to return to the original screen. Correct the errors and
press the Shift+F10 Keys again.

Refer to the table on page 167 for information on the error messages.

4-5-2 Checking I/O Tables

The following operation is used to check the I/O table on the work disk and dis-
play any errors found. Conduct this check when transferring an I/O table created
via the PC to the computer.

This check is conducted automatically if the I/O table is written using the Write
I/O table operation.

1, 2, 3... 1. Select “K:Check I/O table” from the I/O Table menu. The contents of the I/O
table will be checked and a message will be displayed if an errors are de-
tected.

The errors are displayed on separate pages of the error message table for
the BASIC Units, SYSMAC BUS Slaves, Group-1/2/3 Slaves, I/O Terminals,
and CPU Bus Unit.

2. Press the PgDn to scroll down the pages of the error message table and the
PgUp Key to return to the previous page. Refer to the following table for in-
formation on the error messages.

3. Change the I/O table to match the actual units connected using the Create
I/O table operations.

Error Messages
If an error is detected when the I/O table is checked, one of the error messages
below will appear in the error message table. Take the following measures to
correct the error:

If the table was written via CVSS:
Press the Esc Key to return to the previous screen and edit the I/O table.

If the table was generated via the PC:  
Change the I/O table to match the actual units connected, using the Create
I/O table operations.
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Error message Error description Remedy

# error The total number of I/O points exceeds the limit. Change settings to bring the total number of I/O
points below the limit.

Dup unit # Duplicate unit numbers for CPU Bus Units. Change settings so that the same unit number is
not used twice.

Dup word Duplicate word allocations. Change settings so that the same word is not
allocated twice.

Excess units The total number of Units exceeds the prescribed
limit.

Change settings to bring the total number of Units
below the limit.

High address An address is set out of range. Change the settings to bring all addresses within
the prescribed ranges.

High total
words

The total number of words exceeds the limit. Change settings to bring the total number of
words below the limit.

IN/OUT mix Both inputs and outputs used in the same word of
a I/O Terminal.

Change the settings so that only inputs or only
outputs are used in a single words.

Intr unit posi err An Interrupt Input Unit has been allocated to
Rack other than the CPU Rack (rack #0) or
Expansion CPU Rack (rack #1).

Move the Interrupt Input Unit to the CPU Rack or
Expansion CPU Rack.
Set the Expansion CPU Rack to rack #1.

Undefined RM Master not recognized by the CPU. Correct the I/O table.

4-5-3 Saving I/O Tables
Insert a data disk into the drive. It is recommended that the user program and I/O
table be written as a set to the same data disk.

Be sure the data disk has been formatted and is not write-protected. I/O table
data cannot be saved if it exceeds the free space available on the data disk.

The following display will appear when “S:Save I/O table” is selected from the
Edit I/O Table menu.

\

1, 2, 3... 1. Enter the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

2. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file, or press the
Enter Key to cancel and input a new file name.

The title input area will appear when the Enter Key is pressed.

3. Input the title and press the Enter Key.

The title can be up to 30 characters long.

4. Press the Enter Key to save the I/O table data. The I/O table editing screen
will be displayed after the data is saved.

The settings made in the PC Setup from the Edit I/O Table menu are saved
simultaneously.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
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66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

4-5-4 Retrieving I/O Tables
1, 2, 3... 1. Insert the data disk containing the I/O table data into the drive.

2. Select “L:Retrieve I/O table” from the Edit I/O Table menu. Press the End
Key or Ctrl+M Keys to display the file names, select the required file name
with the cursor, and press the Enter Key.

The file name will be displayed.

3. Press the Enter Key to retrieve the I/O table data. The I/O table editing
screen will be displayed after the data has been retrieved.

4-5-5 Clearing I/O Tables
1, 2, 3... 1. Select “C:Clear I/O table” from the Edit I/O Table menu.

2. Press the Y and Enter Keys to clear the I/O table data from the work disk.

or Press the Enter Key to cancel and return to the menu.

4-5-6 Customizing I/O Tables
“Z:Custom I/O table SIOU” is not used at present.

4-5-7 PC Setup
This operation is used to set the parameters in the PC Setup that are related to
the I/O table. These parameters include the first word allocated on the Basic
Racks, on the Slave Racks, to group-1 Slaves, to group-2 Slaves, and to I/O Ter-
minals.

During offline operation, the PC Setup is changed on the work disk only. The
data in the PC itself is not changed.

1, 2, 3... 1. Select the “A:PC setup” from the main menu.

2. Select the items to be changed from the sub-menu.

See 7-2 PC Setup for the procedure to change parameters in the PC.

To change the PC Setup in the PC, transfer them from the CVSS to the PC or
change them directly in the PC. Both of these operations are available only in
online operations. Refer to the CV Support Software Version 2: Online for de-
tails.

4-6 Editing Network Support Tables
The following operations are used to create data link tables and to create routing
tables for SYSMAC NET and SYSMAC LINK. It is necessary to set data link
tables only when they have been set for manual setting (specific) in online oper-
ations. Routing tables are required for communication between networks. Sepa-
rate data link tables are set for SYSMAC NET and SYSMAC LINK System, but
the same routing tables are used by both Systems.
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Network support tables are created in the main memory and not written to the
work disk. Therefore, you must immediately save data created for the network
support tables to a data disk or the hard disk. The network support tables will be
lost if it has not be saved when the reset switch is pressed, the POWER switch
turned off, or the main offline menu selected.
To access the Network Support Table main menu select “N:Network support
table” from the main offline menu. The desired operation can then be selected.

4-6-1 SYSMAC NET Data Link Tables
The following display will appear when “N:Data link table (SYSMAC NET)” is se-
lected from the Network Support Table main menu.

1, 2, 3... 1. Press the End Key or Ctrl+M Keys to display the SYSMAC NET menu.

2. Select the required operation.

Operation Function

Check data link table Checks the data link table in memory and displays any
error found.

Clear data link table Clears all data link table data from the main memory.

Edit data link table Used to create and edit data link tables.

Print data link table Prints the data link table data in the main memory.

Retrieve data link table Retrieves the data link table data from the data disk or
hard disk to the main memory.

Save data link table Saves the data link table data in the main memory to the
data disk or hard disk.
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Editing Data Link Tables
Select “E:Edit data link table” from the SYSMAC NET menu.

A message at the top-right of the screen will indicate that the data link table is
being edited.

1, 2, 3... 1. Follow the sequence below to set the number of nodes in the range from 2 to
32:

F1 Key, number_of_link_nodes, Enter Key

2. Move the cursor to the position where data is to be input and enter the data.
Input the node address, I/O start word, number of I/O words, DM start word,
and number of DM words.

3. When all data is input, press the F10 Key to save the data.

Node address Make sure that the same address is not input twice.
The node address is set on the SYSMAC NET Link Unit.
Press the Insert Key to insert a node address or the
Delete Key to delete a node address.
Set the node address in the range 1 to 126.

Start I/O and DM words,
number of words

Set the I/O and DM start words for the first node only.
The I/O and DM start words for the subsequent nodes
are automatically set after the data is created.
Input Enter, word_address, Enter to input the start word. 
Set the number of I/O and DM words in the range 1 to
127.
Set the I/O start and the number of words so that the
last word does not exceed CIO 2555. Set the DM start
and number of words so that the last word does not
exceed D8191 for the CV500 or D24575 for the
DV1000. 
Restrict the total number of I/O and DM words to below
3,584 words.

Checking Data Link Tables
The following operation is used to check manually input data link tables.

1, 2, 3... 1. Select “K:Check data link table” from the SYSMAC NET menu.

A message will indicate if no errors were detected.

An error message table will be displayed if errors are found.

2. If continue is displayed at the bottom of the screen, press the PgDn Key to
display the next page of error messages. If errors are detected, correct the
data link table and run the check again.
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Error Message Table

Error message Error description Remedy

DM Begin Wd err The DM start word address lies out of range. Set the DM start word address within the
prescribed range.

DM exceeded The DM link area lies out of range. Set the DM link area so that the limit is not
exceeded by reducing the number of DM words
or lowering the DM first word.

Dup node address Duplicate node addresses set. Do not set the same node address twice.

I/O Begin Wd err The I/O start word address exceeds CIO 2555. Set the I/O start word address to CIO 2555 or
below.

I/O exceeded The data link area exceeds CIO 2555. Set the I/O link area to CIO 2555 or below by
reducing the number of I/O words or lowering
the I/O first word.

Link node range err The number of link nodes lies outside the range
2 to 32.

Change settings to bring the number of link
nodes inside the range 2 to 32.

Node range err A node address is set outside the range 1 to
126.

Set the node address within the range 1 to 126.

Too many DM link
Wd

Number of DM words lies outside the range 1
to 127.

Change the settings to bring the number of DM
words within the range 1 to 127.

Too many I/O link
Wd

Number of I/O words lies outside the range 1 to
127.

Change the settings to bring the number of I/O
words within the range 1 to 127.

Too many words The total number of I/O and DM words for all
nodes exceeds 3,584.

Reduce the total number of I/O and DM words
to below 3,584.

Clearing Data Link Tables
1, 2, 3... 1. Select “C:Clear data link table” from the SYSMAC NET menu.

2. Press the Y and Enter Keys to clear the contents of the data link table.

or Press the Enter Key to cancel and return to the menu.

Saving Data Link Tables
Be sure the data disk has been formatted and is not write-protected. Data link
table data cannot be saved if it exceeds the free space available on the data disk.

1, 2, 3... 1. Select “S:Save data link table” from the SYSMAC NET menu. A file name
input area will be displayed.

2. Enter the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file. Press the Enter
Key to cancel and input a new file name.

The title input area will appear when the Enter Key is pressed.

4. Input the title and press the Enter Key.

The title can be up to 30 characters long.

A message will flash while the table is being saved. The data link table will be
displayed after the data is saved.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

Retrieving Data Link Tables
1, 2, 3... 1. Select “L:Retrieve data link table” from the SYSMAC NET menu.
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A file name input area will be displayed.

2. Enter the file name and press the Enter Key. Press the End Key or Ctrl+M
Keys to display the file names, select the required file name with the cursor,
and press the Enter Key to input the file name.

3. Press the Enter Key to retrieve the data link table.

A message will flash while the table is being retrieved. The data link table will
be displayed after the data is retrieved.

Printing Data Link Tables

1, 2, 3... 1. Select “P:Print data link table” from the SYSMAC NET menu. Printing will be
started.

The Printing message will disappear when printing is complete.

2. Press the Esc Key to cancel printing. All characters in the print buffer will be
printed before printing stops.

Sample Print-out

4-6-2 SYSMAC LINK Data Link Tables
The following display will appear when “L:Data link table (SYSMAC LINK)” is se-
lected from the Network Support Table main menu.

Common Link Parameter Screen

Press the PgDn and PgUp Keys to display the parameter screens for nodes 1 to
62. The required refresh parameter screen can also be displayed by pressing
the F1, node address, Enter Keys.
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Node Refresh Parameter Screen

Press the F2 Key to revert to the common link parameter screen.

SYSMAC LINK Menu Press the End Key or Ctrl+M Keys from the data link table screen to display the
SYSMAC LINK menu and select the required operation.

Operation Function

Check data link table Checks the data link table in memory and displays any
errors found.

Clear data link table Clears all data link data from the main memory.

Copy data link table Copies refresh data parameters from a specified node to
multiple nodes.

Edit data link table Used to create and edit data link tables.

Print data link table Prints the data link table data in the main memory.

Retrieve data link table Retrieves the data link table data from the data disk or
hard disk to the main memory.

Save data link table Saves the data link table data in the main memory to the
data disk or hard disk.
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Function Keys
Function key Range Function

Display Edit

Common Refresh Common Refresh

F1 Yes Yes Yes Yes Used to input a node address and display the
refresh parameter screen for a specified node.
Press the F1, node_address, and Enter Keys.

F2 --- Yes --- Yes Returns to the common link parameter screen
from a refresh parameter screen.

F8 --- --- --- Yes Enables a refresh parameter previously
disabled with the F9 Key.
Initially, only node addresses 1 and 2 are
enabled; all others are disabled. To enable
other nodes to be used, press the F8, number
of refresh nodes, and Enter Keys from each
node screen.
A data link table is only displayed for enabled
nodes.

F9 --- --- --- Yes Disables the node currently displayed, while
leaving the data in the refresh parameter
screen unchanged. Press the F9 Key once to
disable each node. Press the Enter Key in
response to the confirmation message.

F10 --- --- Yes Yes Press the F10 Key after creating data on the
screen to save the data and return to the
SYSMAC LINK menu. The F10 can also be
used to save each screen of data as it is
created.

Editing Data Link Tables
Select “K:Edit data link table” from the SYSMAC LINK menu. The common data
link table will appear and a message at the top-right of the screen will indicate
that the data link table is being edited.
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Input the communications cycle time, and input the number of I/O and DM words
for the data link to each node. Use the Up, Down, Left, Right Keys to move the
cursor to the required position on the screen.

Parameter Setting method

Com cyc time This is the time taken for the token to pass all the nodes in the data
link. Initially dashes (-) will be displayed to indicate that the cycle
times is set automatically. This is the normal setting.
Press the Home Key twice to return the communications cycle time
to automatic calculation.

Set the cycle time to a constant value if the cycle time fluctuates
due to noise or other causes. To set a value for the transfer cycle
time, input the value in the range 5 to 255 ms and press the Enter
Key. Set the time to a value somewhat above the maximum
communications cycle time. The data link may malfunction if the
cycle time setting is too short.

I/O and DM # Set the number of I/O (CIO Area) and DM word used in the data
link. Initially dashes (-) are displayed to indicate that there are no
I/O or DM words in the data link. If the numbers of words is set to
zero for a node, that node will not transmit data into the data link but
can access data transmitted by other node and data link status will
be refreshed.

Press the dash (-) Key to revert a set value back to the initial dash
(-).

Set the numbers of I/O and DM words in the ranges specified
below:
Only CV-series PCs in data link:  

I/O words 0 to 254
DM words 0 to 254

Other PCs in data link:
I/O words 0 to 64
DM words 0 to 254

Restrict the total number of I/O and DM words to below 2,966
words.

Editing Refresh Parameters Use one of the following methods to display a refresh parameter screen:

Press the PgDn and PgUp Keys to scroll through the screens
Press the F1, node address, Enter Keys.

The data link table cannot be displayed for a disabled node. To use a node, press
the F8, node_address, and Enter Keys to enable the node before displaying the
data link table. If the F9 Key is pressed after a data link table has been created,
the contents of the table will remain unchanged but the data link will be disabled.
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Set the items shown in the following table for each enabled node. Use the Up,
Down, Left, Right Keys to move the cursor to the required position on the screen.

Item Setting method

PC Set the PC series of the node.
Press the 1 Key for CV-series PC and the 2 Key for other PC and
then press the Enter Key.

Refresh wd Set the first data link word for the displayed node in the CIO (IR)
or DM Area.
Input the Enter Key, word_address, Enter Key.

Status wd This setting is not required for CV-series PCs. The word is
allocated CIO 1500.

For C-series PCs, set the first word of the data link status area.
Input the Enter Key, word_address, Enter Key.

Node The node displayed at the top is the node for which the data link
is being set. Be sure you are setting data for the correct node.

Only set nodes previously set in the common link parameters.

Words set for the current node (i.e., the node displayed at the top)
are written by the current node and are transferred to the other
nodes. Words set for other nodes are written by the other nodes
and received by the current node.

I/O words and DM words set in the common link parameters will
be automatically displayed.

The data link area will be allocated from the first refresh words set
in the table in order of the numbers at the left of the table.

Press the Insert Key to insert a node or the Delete Key to delete a
node.

Parameter Ranges

Parameter PC

CV500-CPU01-E
CVM1-CPU01-E

CV1000-CPU01-E
CV2000-CPU01-E
CVM1-CPU11-E

Other

I/O (CIO) link words 0 to 254 0 to 64

DM link words 0 to 254 0 to 254

I/O (CIO) start word and end word (start word
plus number of words)

0000 to 2555 1000 to 1063

DM start word and end word (start word plus
number of words)

D00000 to D08191 D00000 to D24575 D00000 to D04095

Status start word and end word (start word plus
number of words)

--- 0000 to 0252
1000 to 1191
D00000 to D04095

Checking Data Link Tables The following operation is used to check manually created data link tables.

1, 2, 3... 1. Select “K:Check data link table” from the SYSMAC LINK menu to start the
check.

A message will indicate if no errors were detected.

An error message table will be displayed if errors are found.
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2. If continue is displayed at the bottom of the screen, press the PgDn Key to
display the next page of error messages. If errors are detected, correct the
data link table and run the check again.

Error Message Table
Common Link Parameter Error Messages

Error message Error description Remedy

Comm cycle time
range err

The transfer cycle time is not set to automatic
or 5 to 255.

Press the Home Key to set automatic
calculation or set a value in the range 5 to 255.

Too many DM
words

The number of DM words exceeds 254. Set the number of DM words to below 254.

Too many I/O words The number of I/O words exceeds the
prescribed range.

Change settings to bring the number of words
inside the prescribed range.

Too many words The total number of I/O and DM words exceeds
the prescribed range.

Change settings to bring the total number of I/O
and DM words to below 2,966 words.

Refresh Parameter Error Messages
Error message Error description Remedy

Begin I/O Wd range err The first I/O word lies outside the prescribed
range.

Change settings to bring the first I/O word
inside the prescribed range.

Begin I/O Wd set err The data link exceeds the permissible area
range.

Lower the first I/O word to bring the entire
link area within the prescribed range.

Begin DM Wd range err The first DM word lies outside the
prescribed range.

Change settings to bring the first DM word
inside the prescribed range.

Begin DM Wd set err The data link exceeds the permissible link
area range.

Lower the first DM word to bring the entire
link area within the prescribed range.

Begin status Wd range err The first status word lies outside the
prescribed range.

Change settings to bring the first status
word inside the prescribed range.

Begin status Wd set err The status area is too small. Lower the status start word to bring the
entire status area within the prescribed
range.

Dup node address A node address is duplicated. Do not set the same node address twice.

Node addr range err The node address is set outside the range 1
to 62.

Set the node address in the range 1 to 62.

Node addr set err The set node address is not set in the
common link parameters.

Only set nodes previously set in the
common link parameters.

No send area Link area does not exist for the node. Set the data link words for the current node.

Refresh node range err Number of refresh nodes lies outside the
range 2 to 62.

Check the contents of the data link table.

Copying Data Link Tables
1, 2, 3... 1. Select “Y:Copy data link table” from the SYSMAC LINK menu.
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2. Enter the copy source node address in the range 1 to 62 and press the Enter
Key. Nodes that are disabled cannot be set.

3. Press the Enter Key to display the screen to set the copy destination.

4. Move the cursor to the copy destination nodes and press the Enter Key.

Yes will be displayed to indicate nodes that have been set as a copy destina-
tions. Multiple nodes can be set.

To deselect a node as a copy destination, move the cursor to the node and
press the Enter Key again.

5. Select “J :Run.”

The copy source node will be copied to the destination nodes, and all pre-
vious data will be cleared from the copy destination nodes.
Disabled copy destination nodes will be enabled after the copy is complete.

The common link parameter screen will be displayed when the copy is com-
plete.

Clearing Data Link Tables
1, 2, 3... 1. Select “C:Clear data link table” from the SYSMAC LINK menu.

2. Press the Y and Enter Keys to clear the contents of the data link table and
enable only nodes 1 and 2 enabled (all others nodes will be disabled).

Saving Data Link Tables
Be sure the data disk has been formatted and is not write-protected. Data link
table data cannot be saved if it exceeds the free space available on the data disk.

1, 2, 3... 1. Select “S:Save data link table” from the SYSMAC LINK menu. A file name
input area will be displayed.

2. Enter the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten.Press the Y and Enter Keys to overwrite the file. Press the Enter
Key to cancel and input a new file name.

The title input area will appear when the Enter Key is pressed.
4. Input the title and press the Enter Key. The title can be up to 30 characters

long.

A message will flash while the table is being saved. The data link table will be
displayed after the data is saved.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

Retrieving Data Link Tables
1, 2, 3... 1. Select “L:Retrieve data link table” from the SYSMAC LINK menu. A file

name input area will be displayed.
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2. Enter the file name and press the Enter Key. Press the End Key or Ctrl+M
Keys to display the file names, select the required file name with the cursor,
and press the Enter Key to input the file name.

3. Press the Enter Key to retrieve the data link table.

A message will flash while the table is being retrieved. The data link table will
be displayed after the data is retrieved.

Printing Data Link Tables

1, 2, 3... 1. Select “P:Print data link table” from the SYSMAC LINK menu. Printing will be
started.

The Printing message will disappear when printing is complete.

2. Press the Esc Key to cancel printing. All characters in the print buffer will be
printed before printing stops.

Sample Print-out

4-6-3 Routing Tables
To set the routing tables, select “R:Routing table” from the Network Support
Table main menu. The local network table will be displayed.

Local Network Table

Press the PgDn and PgUp Keys to scroll between the local network table and the
relay network table.
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Relay Network Table 

Routing Table Menu Press the End Key or Ctrl+M Keys from the routing table screen to display the
Routing Table menu, and select the required operation.

Operation Function

Check routing table Checks the routing table in main memory and displays
any errors found.

Clear routing table Clears all routing table data from the main memory.

Edit routing table Used to create and edit routing tables.

Print routing table Prints the routing table data in the main memory.

Retrieve routing table Retrieves the routing table data from the data disk or
hard disk to the main memory.

Save routing table Saves the routing table data in the main memory to the
data disk or hard disk.

Network Communication Range
The CVSS offers SYSMAC NET and SYSMAC LINK network communication for
transfer of user data and for monitor between the PCs and computers on the net-
work. Communications is possible to up to two network levels away (3, including
the local network level). An example is shown below.

ÉÉÉ
ÉÉÉ
ÉÉÉ

PC PC PCPC

PC PC PC PCComputer

(1st level) (2nd level) (3rd level) (4th level)

Network 1 Network 2 Network 3 Network 4

Communication range of shaded computer.

Editing Network Support Tables Section 4-6

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


182

In the example shown above, the computer connected to the PC in network 1
can communicate with PCs on networks 2 or 3. It cannot communicate with the
PCs on network 4, which is the 4th level of communications.

Communication with a C-series PCs
The CV pack is intended for operation of CV Series PC’s only. Therefore, C Se-
ries PC’s cannot be operated via the networks, except for the I/O monitor opera-
tions which can be used with C Series PC’s on the SYSMAC LINK network.

CV Series PC’s cannot operate a PC through the network if the SYSMAC LINK
unit for the PC is set to C mode.

Editing Routing Tables
To edit the routing tables, select “E:Edit routing table” from the Routing Table
menu. The local network table will appear (see below) and a message at the
top-right of the screen will indicate that the routing table is being edited.

The following function keys can be used during editing operations.

Function key Function

F1 (Net #) Sets or changes the number of networks when editing the local
networks or relay networks.
Input the F1 Key, number_of_networks, and Enter Key.

The number of networks can be set to a maximum of 16 local
networks or 20 relay networks.

F10 (end) Press the F10 Key after creating data on the screen to save the
data and return to the Routing Table Menu. Always press the F10
Key to save the routing table after creating data.

Editing Local Network Tables

Set the items shown in the following table. Use the Up, Down, Left, Right Keys to
move the cursor to the required positions on the screen.

Item Setting method

Loc Netwk Set the network address of each CPU Bus Unit mounted to the
PC. Set the network addresses in the range 1 to 127.
Make sure that the same network address is not input twice.
Press the Insert Key to insert a network address or the Delete
Key to delete a network address.

SIOU unit # Set the unit number of each CPU Bus Unit mounted to the PC.
Set the unit numbers in the range 0 to 15.
Make sure that the same unit number is not set twice.

Press the PgDn Key to display the relay network table editing screen (see next
diagram).
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Editing Relay Network Tables

Set the items shown in the following table. Use the Up, Down, Left, Right Keys to
move the cursor to the required positions on the screen.

Item Setting method

End Netwk Set each end network address for network relay
communication. Set the network addresses in the range
1 to 127. Do not set the same address twice.

Press the Insert Key to insert a network address or the
Delete Key to delete a network address.

Relay network, node Set the network and node addresses of the first node
that must be passed through to reach the destination
network. Set the network addresses in the range 1 to
127. Only set networks that are in the local network
table.

The network and node addresses can also be set using
PC ID. Move the cursor to the PC ID column and input
the Enter Key, PC_name, and Enter Key.

Press the End Key or Ctrl+M Keys to display PC IDs.
Select the required PC ID from the table with the cursor
and press the Enter Key. The network address and node
address will automatically be displayed when the PC ID
is input.

Press the PgUp Key to return to the local network table editing screen.

Checking Routing Tables
The following operation is used to check routing tables.

1, 2, 3... 1. Select “K:Check routing table” from the Routing Table menu.

A message will indicate if no errors were detected. An error message table
will be displayed if errors are found.

2. If continue is displayed at the bottom of the screen, press the PgDn Key to
display the next page of error messages.
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If errors are detected, correct the routing table and run the check again.

Error Message Table
Local Network Error Messages

Error message Error description Remedy

Dup local netwk addr Duplicate network addresses set. Do not set the same network address twice.

Dup SIOU unit # err Duplicate unit numbers CPU Bus Units. Do not set the same unit number for two
CPU Bus Units.

Local netwk addr err A network address is set outside the range 1
to 127.

Set the network address within the range 1 to
127.

SIOU unit # range err Unit number of a CPU Bus Unit is set outside
the range 0 to 15.

Set the unit number within the range 0 to 15.

Too many networks More than 16 networks are set. Set no more than 16 networks.

Relay Network Error Messages

Error message Error description Remedy

Dup end netwk addr Duplicate network addresses set. Do not set the same network address twice.

End netwk addr range err A network address is set outside the range 1
to 127.

Set the network address within the range 1
to 127.

Relay netwk addr err The set network address is not set in the
local network table.

Only set network addresses already set in
the local network table.

Relay netwk addr rng err A network address is set outside the range 1
to 127.

Set the network address within the range 1
to 127.

Relay node addr rng err A node address is set outside the range 1 to
126.

Set the node address within the range 1 to
126.

Too many networks More than 20 networks are set. Set no more than 20 networks.

Clearing Routing Tables
1, 2, 3... 1. Select “C:Clear routing table” from the Routing Table menu.

2. Press the Y and Enter Keys to clear the contents of the routing table.
or Press the Enter Key to cancel and return to the menu.

Saving Routing Tables
Be sure the data disk has been formatted and is not write-protected. Routing
table data cannot be saved if it exceeds the free space available on the data disk.

1, 2, 3... 1. Select “S:Save routing table” from the Routing Table menu.
A file name input area will be displayed.

2. Enter the file name and press the Enter Key.
To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.
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3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file. Press the Enter
Key to cancel and input a new file name.

The title input area will appear when the Enter Key is pressed.

4. Input the title and press the Enter Key. The title can be up to 30 characters
long.

A message will flash while the table is being saved. The routing table will be
displayed after the data is saved.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

Retrieving Routing Tables
1, 2, 3... 1. Select “L:Retrieve routing table” from the Routing Table menu. A file name

input area will be displayed.

2. Enter the file name and press the Enter Key.

Press the End Key or Ctrl+M Keys to display the file names. Select the re-
quired file name with the cursor and press the Enter Key to input the file
name.

3. Press the Enter Key to retrieve the routing table.

A message will flash while the table is being retrieved. The routing table will
be displayed after the data is retrieved.

Printing Routing Tables
Before printing, connect the printer and turn power on so that the printer is ready
to print.

1, 2, 3... 1. Select “P:Print routing table” from the Routing Table menu. Printing will be
started.

The Printing message will disappear when printing is complete.

2. Press the Esc Key to cancel printing. All characters in the print buffer will be
printed before printing stops.
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Sample Print-out

4-7 Editing PC IDs
A PC ID is a name assigned to each node of a SYSMAC NET or SYSMAC LINK
network. For example, the name RED could be assigned to node 2 on network 1.
Once set, the assigned name can be specified instead of the network and node
addresses.

The example below shows an example of PC IDs in SYSMAC NET networks.

Network 2

Node 1 Node 2 Node 3 Node 4

Network 1

Node 1 Node 2 Node 3 Node 4

Bridge

[Yellow] [Red] [Blue] [Green] [Dog] [Cat] [Rabbit] [Tiger]

The PC IDs for the networks in the diagram are listed in the following table.
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Row Network Node PC ID

001 001 001 YELLOW

002 001 002 RED

003 001 003 BLUE

004 001 004 GREEN

005 002 001 DOG

006 002 002 CAT

007 002 003 RABBIT

008 002 004 TIGER

The PC ID editing operations handle the PC IDs in the format shown in the table.
A maximum of 500 PC IDs can be registered with up to 8 characters per name.
The input is case-sensitive: upper-case and lower-case letters are treated as dif-
ferent. More than one PC ID cannot be assigned to a single node and the same
PC ID cannot be assigned to more than one node.
To display the PC ID editing screen, select “W:Edit PC ID” from the main offline
menu.

Function Key Operations

Function key Name Function

F1 write Switches to write mode.

F2 read Switches to read mode.
Displays the first page if pressed in the read or
change mode.

F3 chge Switches to change mode.

F4 page Displays a specified page.
Only enabled in the read and change modes.
Input the F4 Key, page_number, and the Enter Key.

F5 R # Displays a specified row.
Only enabled in the read and change modes.
Input the F5 Key, row_number, and the Enter Key.

Moving the Cursor

Key Function

Up Moves the cursor up one row. The cursor will jump from the top
row to the bottom row.

Down Moves the cursor down one row. The cursor will jump from the
bottom row to the top row.

Left Moves the cursor left.

Right Moves the cursor right.
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4-7-1 Writing PC IDs

To write new PC IDs, press the F1 Key from the PC Name screen to switch to the
write mode. A message in the top-left of the screen will indicate that the write
mode is selected, the cursor will move to the first blank row, and a PC ID input
area will be displayed at the bottom of the screen. In the write mode, data can be
written only to blank rows. Switch to the change mode to edit existing data.

1, 2, 3... 1. Enter the network address in the range 0 to 127 and press the Enter Key.

2. Enter the node address in the range 0 to 126 and press the Enter Key.

The node address can be set to 0 only if the network address is also set to 0.

3. Enter the PC ID and press the Enter Key.

The entered data will appear in the blank row at the cursor and the cursor will
move down to the next row.

Up to 500 rows of data can be entered. The read mode is selected automati-
cally after the 500th row of data is entered.

The cursor cannot be moved around the screen when the write mode is se-
lected.

4. Press the Esc Key to move the insertion point from one input area at the bot-
tom of the screen to the previous input area.

5. Press the F2 Key or Shift+Esc Keys to return to the read mode.

4-7-2 Changing PC IDs

1, 2, 3... 1. In the read mode, press the F3 Key to switch to the change mode.

A message in the top-left of the screen will indicate that the change mode is
selected.

2. Move the cursor to the PC ID to be changed and press the Enter Key. The
PC ID can now be re-input as described above. The PC ID will changed
when new data is input.

3. Press the Shift+Esc Keys to return to the first page.
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4-7-3 Edit PC ID Menu
1, 2, 3... 1. Press the End Key or Ctrl+M Keys in the read mode to display the main

menu.

2. Select the required operation.
or Press the Esc Key or Shift+Esc Keys to return to the read mode.

Operation Function

Check Checks the edited PC ID and displays any errors found.

Clear Clears data from all rows in a specified range.

FILL Writes the same specified network address, node address, or
PC ID data to consecutive rows.

Find Finds a specified item in PC ID data.

Print Prints the PC ID data.

Retrieve PC ID Retrieves the PC ID data from the data disk or hard disk to the
work disk.

Save PC ID Saves the PC ID data in the work disk to the data disk or hard
disk.

Sort Sorts PC IDs in numerical and alphabetical order.

4-7-4 Saving PC IDs
Be sure the data disk has been formatted and is not write-protected. PC ID data
cannot be saved if it exceeds the free space available on the data disk.

1, 2, 3... 1. Select “S:Save PC ID” from the Edit PC ID menu. A file name input area will
be displayed.

2. Enter the file name and press the Enter Key.
To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file. Press the Enter
Key to cancel and input a new file name.
The title input area will appear when the Enter Key is pressed.

4. Input the title and press the Enter Key. The title can be up to 30 characters
long.
The PC ID data will be saved when the Enter Key is pressed.

Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.

4-7-5 Retrieving PC IDs
1, 2, 3... 1. Select “R:Retrieve PC ID” from the Edit PC ID menu. A file name input area

will be displayed.
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2. Enter the file name and press the Enter Key. Press the End Key or Ctrl+M
Keys to display the file names, select the required file name with the cursor,
and press the Enter Key to input the file name.

The PC ID data will be retrieved when the Enter Key is pressed.

4-7-6 FILL
1. Select “I:FILL” from the Edit PC ID menu.

2. Specify in which column the data is to be entered, the range of rows, and the
data.

3. Press the Enter Key.

The specified data will be written in the PC ID table when the Enter Key is
pressed.

4-7-7 Clearing PC IDs

1, 2, 3... 1. Select “C:Clear” from the Edit PC ID menu.

2. Specify the range of rows to clear.

3. Press the Y and Enter Keys to clear the data.

or Press the Enter Key to cancel the clear operation.

4-7-8 Printing PC IDs
Before printing, connect the printer and turn power on so that the printer is ready
to print.

1, 2, 3... 1. Select “P:Print” from the Edit PC ID menu to start printing.

2. Press the Esc Key to cancel printing and return to the main menu. All charac-
ters in the print buffer will be printed before printing stops.
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Sample Print-out

4-7-9 Checking PC IDs

1, 2, 3... 1. Select “K:Check” from the Edit PC ID menu to check for duplicated nodes
and PC IDs in the network.

Error messages will be displayed if errors are found. A message will indicate
if no errors were found.

2. Press the Esc Key or the Shift+Esc Keys to return to the read mode.

Sample Error Message Screen

If errors are displayed, select the change mode, correct the PC ID data, and run
the check again.

4-7-10 Sorting PC IDs
Select “O:Sort” from the Edit PC ID menu to sort the data.

The data will be sorted in the following order: network, node, PC IDs. PC IDs will
be sorted in numerical and alphabetical order.
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4-7-11 Finding PC IDs
1, 2, 3... 1. Select “F:Find” from the Edit PC ID menu to display the message shown in

the diagram.

2. Enter the the network, node, or PC ID data to be found and press the Enter
Key.

The cursor will move to the row containing the search string.

The read mode will be entered if no matching data is found.

3. Press the Enter Key to skip to the next instance of the search string.

or Press the Esc Key or the Shift+Esc Keys to return to the read mode.
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SECTION 5
Data

This section provides the procedures required to display and print data lists. Data can also be read from a data disk or hard disk
by performing a data trace. Data area lists and data tracing are performed using menus and examples of their use are provided.
Read the CV-series PC Operation Manuals and Installation Guide before engaging in data operations.

5-1 Data Area Lists 194. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-1-1 Listing Used Data Areas 194. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-1-2 Listing Used Data Areas with I/O Comments 195. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-1-3 Listing Cross-references 195. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-1-4 Printing 196. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

5-2 Data Trace 197. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-2-1 Retrieving Data Trace Data 198. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-2-2 Reading Data Trace Data 198. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5-2-3 Saving Data Trace Data 198. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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5-1 Data Area Lists

The following operations can be used to display and print tables of data related
to programs on the work disk. To display the main data area list menu, select
“H:Data Area lists” from the initial menu.

The following three types of data area list can be displayed and printed.

Operation Function

Cross-references Displays a table showing the addresses and
instructions that use specified bits or DM words on the
work disk.

Used Data Areas Displays sequentially the way in which bits, timers,
counters, DM words, SFC steps, transitions, and
actions are used in programs.

Used Data Areas with I/O
Comments

Displays operating conditions including I/O name and
I/O comments.

Note In the used data area and used data areas with I/O comments, step flags and
transition flags used only in ladder diagrams and not in the SFC will not be dis-
played or printed.

5-1-1 Listing Used Data Areas

1, 2, 3... 1. Select “S:Used data area” from the Data Area Lists menu.

2. Specify the area. Press the Enter Key to list all addresses from CIO 0000 to
2555.

or Press the F2 Key to specify a different area. Press the function keys F1 to F9
according to the function key menu to specify the memory area to be listed,
and press the Enter Key.

Press the F10 Key to switch to custom data area settings (See 7-3 Custom-
izing Function Codes and Data Areas).

3. Enter the address of the first word to be read and press the Enter Key.

The used data area lists will be displayed from the input word address.

4. Press the PgDn and PgUp Keys to display the previous and next pages of
the display.

or Press the Esc and Shift+Esc Keys to return to the Data Area Lists menu.

Data Area Lists Section 5-1

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


195

Sample List

5-1-2 Listing Used Data Areas with I/O Comments
1, 2, 3... 1. Select “C:Used data areas W/ I/O Comments” from the Data Area Lists

menu.

2. Specify the area or word addresses as described for listing used data. Cus-
tom data areas can also be specified, or I/O names can be specified instead
of word addresses. Press the F9 Key to input an I/O name and then press
the Enter Key.

The used data list and I/O comments will be displayed for the specified words.

Sample List

5-1-3 Listing Cross-references
1, 2, 3... 1. Select “X:Cross-references” from the Data Area Lists menu.

2. Specify the area. Press the Enter Key to list cross-references for all ad-
dresses from CIO 0000 to 2555.

or Press the F2 Key to specify a different area. Press the function keys F1 to F9
according to the function key menu to specify the memory area to be listed
and press the Enter Key.

Press the F10 Key to switch to custom data area settings (See 7-3 Custom-
izing Function Codes and Data Areas).

3. Enter the address of the first word address to be read and press the Enter
Key.

The instructions using the specified bits will be listed sequentially in order of
the addresses.

Cross-references for SFC programs appearing on the screen are listed sep-
arately for the SFC area and each action and transition number. If you use

Data Area Lists Section 5-1

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


196

the F1, F2, or F3 Keys to select the SFC area or an action and transition
number, only cross-references in the designated area or number will appear
on the screen. If SFC is not used, ladder programs are listed as separate
blocks. Press the PgDn Key to scroll down the pages of the displayed lists.

Note When SFC are not used, ladder programs are listed as separate blocks allo-
cated action numbers as shown in the table below. The action number is dis-
played at the top-right of the screen.

Block name Action number

Main AC0000

I/O interrupt 0 AC0001 to AC0032

Scheduled interrupt 0 AC0033
AC0034

Power off interrupt AC0035

Power on interrupt AC0036

Sample List

5-1-4 Printing

Printing Used Data Areas
1, 2, 3... 1. Select “T:Print used areas” from the menu.

2. Specify the area to be printed as described in the section Listing Used Data
Areas.

3. Input the start and end addresses of the printing range.

4. Input the starting page number for printing.
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5. Specify whether or not to print unused data areas.

6. Press the Y and Enter Keys in response to the confirmation message to start
printing.

The Data Area Lists menu will be displayed when the printing is complete.

Printing Used Data Areas with I/O Comments
Follow the procedure described above in the section Printing Used Data Areas.

Printing Cross-reference Lists
1, 2, 3... 1. Select “Y:Print cross-references” from the menu.

2. Specify the area to be printed as described in the section Listing Cross-ref-
erences.

3. Input the start and end addresses of the printing range.

4. Input the start and end actions and transitions.

5. Input the starting page number for printing.

6. Press the Y and Enter Keys in response to the confirmation message to start
printing.

The Data Area Lists menu will be displayed when the printing is complete.

Cross-references are searched for and the list compiled before printing
starts. This may take over 10 minutes.

It is not possible to print all areas simultaneously. Print the required areas
individually.

7. Press the Shift+Esc Keys to cancel the printing and return to the sub-menu.
All characters in the print buffer will be printed before printing stops.

Note Printing will take a very long time if you designate a wide range of addresses. Be
sure not to designate unnecessary addresses such as ones that the program
does not include.

5-2 Data Trace
The following operation is used to read from the data disk or hard disk data re-
sulting from a data trace performed online and display them on the screen.

The following online procedures are required before a data trace can be read.

a) Run the data trace.

b) Read the data trace.

c) Save data trace data to disk.

Refer to the CV Support Software Version 2: Online for details.
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1, 2, 3... 1. Select “T:Data trace” from the initial menu. The Data Trace menu will be dis-
played.

2. Select the required operation.

Data Trace Menu Operations

Operation Function

Read data trace Display data trace data from the work disk.
Retrieve the data trace data from the data disk or hard disk
before using this operation.

Retrieve data
trace

Retrieve the data trace data from the data disk or hard disk to
the work disk.

Save data trace Save the data trace data from the work disk to the data disk or
hard disk.

5-2-1 Retrieving Data Trace Data
1, 2, 3... 1. Select “L:Retrieve data trace” from the Data Trace menu. A file name input

area will be displayed.

2. Enter the file name and press the Enter Key. Press the End Key or Ctrl+M
Keys to display the file names, select the required file name with the cursor,
and press the Enter Key to input the file name.

3. Press the Enter Key to retrieve the data trace data.

The data trace data will be retrieved when the Enter Key is pressed. The re-
trieved data trace data will be displayed.

5-2-2 Reading Data Trace Data
1, 2, 3... 1. Select “R:Read data trace” from the Data Trace menu.

The parameters set using the Run data trace on-line operation will be dis-
played.

2. Data trace data cannot be read if no data trace data exists on the work disk.
First retrieve data to the work disk with the Retrieve data trace operation.

3. Press the Enter Key to display the read screen.

Subsequent operations are identical to operations for the Read data trace
online operation. Refer to the CV Support Software Version 2: Online for de-
tails.

5-2-3 Saving Data Trace Data
1, 2, 3... 1. Select “S:Save data trace” from the Data Trace menu. A file name input area

will be displayed.

2. Enter the file name and press the Enter Key.

To enter an existing file name, press the End Key or Ctrl+M Keys to display
the current file names, select the required file name with the cursor, and
press the Enter Key.

3. If the input file name already exists, a message will ask if the file should be
overwritten. Press the Y and Enter Keys to overwrite the file or press the En-
ter Key to cancel and input a new file name.

The data trace data will be saved when the Enter Key is pressed. The menu
will be displayed when the save operation is complete.
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Note Enter the file name as up to 8 characters. Lower-case characters are converted
to upper-case. A single directory name can have up to 8 characters with a total of
66 characters for the entire path name. See 6-2 File Management for more infor-
mation about directories.
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SECTION 6
Files

This section provides the procedures required to manage files and perform UM conversion. These operations are performed
using menus and examples of their use are provided. Read the CV500/CV1000 Operation Manuals and Installation Guide
before engaging in file operations.

6-1 Initialization 202. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-2 File Management 203. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6-2-1 File Directories 204. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-2-2 Copying Files 204. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-2-3 Renaming Files 205. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-2-4 Deleting Files 205. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-2-5 Changing the Drive and Path Name 205. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-2-6 Creating and Deleting Directories 205. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-2-7 Printing 206. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6-3 UM Conversion 207. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-3-1 SFC or Ladder Program to UM 208. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-3-2 UM to SFC or Ladder Program 211. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6-4 Comparing Programs 211. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-5 Memory Card Operations 213. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6-5-1 Memory Card Menu 214. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-5-2 Initialization 215. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-5-3 Transferring to/from Memory Cards 215. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-5-4 Copying Files 215. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-5-5 Renaming Files 215. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-5-6 Deleting Files 215. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6-5-7 Printing 216. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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6-1 Initialization
The following operations can be used to format a floppy disk to enable it to store
data. Use 3.5-inch (2HD or 2 DD) or 5.25-inch (2HD or 2D) floppy disks. The
storage capacity of floppy disks after initialization will be approximately 1.44M
bytes for 3.5-inch 2 HD, 720K bytes for 3.5-inch 2DD, 1.2M bytes for 5.25-inch
2HD, and 360K bytes for 5.25-inch 2D floppy disks.
All existing data is cleared from a floppy disk during initialization.

Note For installation purposes, copy your computer’s format command to the CVSS
directory.

Procedure
1, 2, 3... 1. Select “M:Format floppy” from the main offline menu with the cursor.

2. Insert a floppy disk into the drive. Be sure the disk is not write-protected.
[ Formatting ]
Format floppy disk?
Warning: Format will erase all data on the disk.

Do not format the Hard Disk.
Are you sure you want to format?(Y/N)

3. Press the Y and Enter Keys in response to the confirmation message to for-
mat the floppy disk.
[ Format command ]
Input the drive number and disk media parameter.
Format

4. Specify the drive and floppy disk size. Press the Enter Key. Format the
floppy disks with the parameters as shown in the following table.
It takes 1 to 2 minutes from the time the progress display appears to format a
floppy disk.
Formatting cannot be stopped once it has been started.

5. After formatting is complete, a message will ask the operator to press any
key. Press the Enter Key to return to the drive selection display.

6. To format another floppy disk, replace the floppy disk in the drive and repeat
the procedure above from setup 3.

7. When finished formatting, press the Esc Key or Shift+Esc Keys to return to
the main offline menu.

Note This operation uses the FORMAT command in MS-DOS and must therefore be
executed only where the FORMAT command is accessible and supported (e.g.,
the FORMAT command must be in the CVSS directory).

The following FORMAT commands can be used depending on the computer,
floppy disk type, and disk storage capacity.

Model Drive Disk storage
(K bytes)

Command

PS/2 (Ver 4.0) 3.5” 1,440 FORMAT A:

720 FORMAT A:/N:9 /T:80

5.25” 1,200 FORMAT A:

PS/2 (Ver 3.30) 3.5” 1,440 FORMAT A:

720 FORMAT A:/N:9 /T:80

5.25” 1,200 FORMAT A:

COMPAQ (Ver 4.0) 3.5” 1,440 FORMAT A:

720 FORMAT A:/N:9 /T:80

5.25” 1,200 FORMAT A:
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Model CommandDisk storage
(K bytes)

Drive

T3200 (Ver 3.2) 3.5” 720 FORMAT A:

5.25” 1,200 FORMAT A:

IBM PC/AT (Ver 3.2) 5.25” 1,200 FORMAT A:

360 FORMAT A:/T40 /N:9

Note Refer to your computer’s MS-DOS manual for details.

6-2 File Management

The following operations can be used to display, copy, rename, and delete files
stored on data disks or the hard disk; to rename drives and paths; and to create,
delete, and print directories.

Refer to the CV Support Software Version 2: Basics for details about file configu-
rations and directories.

1, 2, 3... 1. Insert the floppy disk into the drive.

2. Select “F:File management” from the main offline menu.

3. Select the required operation.

or Press the Esc Keys or Shift+Esc Keys to return to the main offline menu.

File Management Menu Operations

Operation Function

File dir Displays directories for a total of 9 file types, including
programs, DM, etc.

Copy file Copies files.

Chge file name Renames files.

Delete file Deletes files.

Chge drive&path Changes drive and path names to specify the current
directory. The drive and path name set with this operation
appear as the default values for save and retrieve
operations.

Create/del directory Creates a new directory in the current drive and path.
Deletes the specified directory in the current drive and path.

Print Prints the file name table for the specified files.

File Management Section 6-2
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6-2-1 File Directories
1, 2, 3... 1. Select “I:File dir” from the main menu. The file selection menu will be dis-

played.

2. Select the required items. The file name table will be displayed for the se-
lected files only.

If the file name table occupies more than one page, a message at the bot-
tom-left of the screen will indicate there are more pages.

3. Press the Space Key to display the next page of the file name table. The first
page will be displayed if the Space Key is pressed when the last page of the
table is displayed.

File name: The file name and type specified when the file was saved.

Size:  The number of bytes the file occupies in memory. If <DIR> is dis-
played, the name is a directory name.

Date:  Shows the date when the file was saved. Automatically appended
when the file is saved.

Note Use “A:All files” to displayed partially saved ladder-diagram programs.

6-2-2 Copying Files
1, 2, 3... 1. Select “C:Copy file” from the main menu. The file selection menu will be dis-

played.

2. Select the required item. A file name input area will be displayed.

3. Enter the source file name. Press the End Key or Ctrl+M Keys to display the
file names, select the required copy file name, and press the Enter Key
twice.

The directory name can be included in the file name.

4. Enter the new file name and press the Enter Key. The directory name can be
included in the file name.
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If the name of an existing file is specified as the destination file name when
copying from one drive to another, the existing file will overwritten with no
warning.
The file name table cannot be displayed by pressing the End Key or Ctrl+M
Keys.

5. Press the Enter Key to start the copy operation.
The File Management menu will be displayed when the copy is complete.
It is not possible to copy a file to another file on the same drive with the same
path name, file type, and file name.

6-2-3 Renaming Files
1, 2, 3... 1. Select “N:Chge file name” from the main menu. The file selection menu will

be displayed.
2. Select the type of file to be renamed. A file name input area will be displayed.
3. Enter the name of the file to be renamed. Press the End Key or Ctrl+M Keys

to display the file names, select the required file name, and press the Enter
Key twice.
The directory name can be included in the file name but the directory cannot
not be renamed.

4. Enter the new file name and press the Enter Key to rename the file.
Restrict file names to 8 characters or less.
The File Management menu will be displayed after the file is renamed.

6-2-4 Deleting Files
1, 2, 3... 1. Select “D:Delete file” from the main menu. The file selection menu will be

displayed.
2. Select the type of file to be deleted. A file name input area will be displayed.
3. Enter the file name of the file to be deleted. Press the End Key or Ctrl+M

Keys to display the file names, select the required file name, and press the
Enter Key twice.
The directory name can be included in the file name.
A confirmation message will be displayed.

4. Press the Y and Enter Keys to delete the file and return to the File Manage-
ment Menu.

or Press the Esc Key or N and Enter Keys to cancel the file delete operation
and return to the file selection menu.

6-2-5 Changing the Drive and Path Name
1, 2, 3... 1. Select “E:Chge drive&path” from the main menu. A drive and path name in-

put area will be displayed.
2. Enter the drive and path names.
3. The floppy disk drive (drive A) will be displayed initially. Enter the directory

name and press the Enter Key.
4. To change the drive name, press the Backspace Key to clear the 

A:\ display , then input the new drive name.
Path names may total up to 66 characters long.
The File Management Menu will be displayed after the drive and path
names have been changed. Subsequently, the drive and path name set with
this operation will appear as the defaults for save and retrieve operations.

6-2-6 Creating and Deleting Directories
1, 2, 3... 1. Select “R:Create/del directory” from the main menu. A menu will be dis-

played to select if the directory is to be created or deleted.
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2. Select the required operation from the menu and press the Enter Key.

The message shown in the diagram will be displayed if “M:Create directory”
is selected from the menu.

\ \ \

a) The current directory drive and path name will be displayed. Create the
main directory. Use the Chge drive&path operation on the main menu to
change the default directory.

b) Enter the file name as up to 8 characters and press the Enter Key. The
File Management Menu will be displayed after the specified directory
name is created.

The message shown in the diagram will be displayed if “R:Delete directory” is
selected from the menu.

\ \ \

a) The current directory drive and path name will be displayed. Directories
within this directory can be deleted. Use the Chge drive&path operation
on the main menu to change the default directory. Enter the file name as
up to 8 characters and press the Enter Key. The specified directory can-
not be deleted if it contains files or other directories.

b) Press the Y and Enter Keys to delete the directory and return to the File
Management Menu, or press the Esc Key or N and Enter Keys to return
to the menu to select if a directory is created or deleted.

6-2-7 Printing 
Before printing, connect the printer and turn power on so that the printer is ready
to print.
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1, 2, 3... 1. Select “P:Print” from the File Management menu. The file selection menu
will be displayed.

2. Select the type of file to be printed and press the Enter Key.

The files corresponding to the specified file type will be printed.

The Printing message will flash during printing.

3. Press the Esc Key to cancel printing and return to the menu. All characters in
the print buffer will be printed before printing stops.

Sample Print-out

6-3 UM Conversion
The following operations can be used to convert SFC or ladder programs on the
work disk to PC machine language and store them on data disks or the hard disk,
as well as to convert files of PC machine language on data disks or the hard disk
to SFC or ladder programs and save them on the work disk.

Programs are stored on the computer work disk in the form of an intermediate
code, whereas the programs in the PC are in the form of PC machine language.
The UM conversion operations convert programs between these two codes.
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The online transfer operations are used to transfer programs between the com-
puter and PC. These are outlined in the following table. UM conversion is carried
out before and after running the transfers from data disk (i.e., the last two in the
table).

Online transfer operations Functions and Characteristics

PC–>Computer (System work)
Computer (System work)–>PC

Transfer programs between the work disk and
the PC. Programs are stored on the computer
work disk in the form of an intermediate code,
and in the PC in the form of PC machine
language. The programs are automatically
converted between these two forms when a
program is transferred. The time for conversion
increases the transfer time.

PC–>Computer (Data disk)
Computer (data disk)–>PC

Transfer machine language programs between
the computer data disk and the PC. UM
conversion is required before and after transfer
of programs. The time required for these transfer
operations is approximately half of the time
required for the other two transfer operations.

To access the convert UM menu, select “U:Convert UM” from the main offline
menu.

Note “U:SFC/ladder to UM” in the above display will read “U:SFC/ladder to
UM (UM+HIS)” when an HIS program is currently registered.

Operation Function and characteristics

SFC/ladder to UM Converts intermediate code programs on the work disk to
PC machine language and stores them on a data disk or the
hard disk. In this case, .OBJ will be added as a file
extension.

UM to SFC/ladder Converts a PC machine language program, which has the
file extension .OBJ, on a data disk or the hard disk to an
intermediate code program and saves it on the work disk.

Run the program checks (see 2-9 Checking SFC Programs and 3-11 Checking
the Program) before using the SFC/ladder to UM operation. The time for UM
conversion depends on the size of the program. It may take over 4 minutes.

6-3-1 SFC or Ladder Program to UM
Make sure that the data disk or memory card has been formatted.

1, 2, 3... 1. Select “U:SFC/ladder to UM” from the Convt UM menu. A menu will appear
to select the PC model.
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2. Select the PC model for the UM conversion. A setting screen will be dis-
played to set the conversion conditions. If SFC programming is not being
used, only “P:Protect” will be displayed.

SFC+Ladder Ladder Only

3. To change a default setting, select the item to be changed with the cursor
and change the setting.

The functions and settings are shown in the following table.

4. When the settings are complete, move the cursor to OK and press the Enter
Key.

Item Function and Setting

Max.
step/transitions

The ladder program area can be expanded by restricting the
maximum number of steps and transitions.

Select the upper limit from the following values:
CV500-CPU01-E: Standard, 256, 512
CV1000/CV2000-CPU01-E: Standard, 256, 512, 1024

The default setting is Standard. This sets the maximum number
of steps/transitions for the PC model.

Max. actions The ladder program area can be expanded by restricting the
maximum number of actions.

Select the upper limit from the following values:
CV500-CPU01-E: Standard, 512, 1024
CV1000/CV2000-CPU01-E: Standard, 512, 1024, 2048

The default setting is Standard. This sets the maximum number
of actions for the PC model.

Space for SFC
online edt

The default setting is No, which stores SFC programs and
ladder programs consecutively in the PC. If a space is set, the
set amount of space is left between SFC and ladder programs
stored in the PC.

Setting the space for the SFC online editing reduces the time to
append SFC programs with the online editing operations
because it is not necessary to change the ladder program area.

Protect The default setting is No, so that programs are not protected. If
a protected program is transferred to the PC, it cannot
subsequently be read or changed (including re-transfer to the
computer) outside the PC. The protection can be set to cover
the entire program or part of the program (by selecting up to 3
sheet, action, or transition numbers).

Maximum Steps and Transitions
Select the required setting with the cursor and press the Enter Key.

Maximum Actions Select the required setting with the cursor and press the Enter Key.
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Space for the SFC Online Editing
If space for SFC online editing is selected, set the size of the space in the range 1
to 65535 words.

Protection

SFC+Ladder

Ladder Only

1, 2, 3... 1. Enter the passwords up to 8 hexadecimal characters.

2. To partially protect a program when SFC programming is being used, speci-
fy up to 3 SFC sheet numbers and/or ladder program address ranges.

Setting ranges:

SFC sheet # 0 to 511
Action # AC0000 to AC2047
Transition # TN0000 to TN1023
Start-end address 0 to 999999

3. When SFC is not being used, specify the program block (see below) and
address ranges to protect.
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Blocks

Main

I/O interrupt 0 to 31

Scheduled interrupt 0, 1

Power off interrupt

Power on interrupt

A file name input area will be displayed after the conditions are set.

4. Enter the file name to be saved as up to 8 characters and press the Enter
Key. Lower-case characters are converted to upper-case.

5. Press the Enter Key to save the file.

A message will flash during the conversion and the percentage completed
will be displayed.

6. Press the Esc Key to cancel the transfer.

7. After the transfer is complete, press any key to return to the Convt UM menu.

6-3-2 UM to SFC or Ladder Program

1, 2, 3... 1. Select “S:UM to SFC/ladder” from the Convt UM menu. A file name input
area will be displayed.

2. Enter the file name to be retrieved as up to 8 characters and press the Enter
Key.

3. Press the End Key or Ctrl+M Keys to display the file names, select the re-
quired file name, and press the Enter Key twice.

A message will flash during the conversion and the percentage completed
will be displayed.

4. Press the Esc Key to cancel the transfer.

5. After the transfer is complete, press any key to return to the Convt UM menu.

6-4 Comparing Programs
The following operation can be used to compare a program file on a data disk to
the programs held in the CVSS work area and display differences in a list.

The program file being compared must have a “.COD” extension.

The display of differences differs for ladder diagrams and SFC programs. For
SFC programs, differences are given by sheet number and coordinates on the
sheet.
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For ladder diagrams, differences are given by address.

Messages The following messages are displayed for differences found in the programs.

(See note 1)

(See note 2)

Note 1. The number of differences exceed 200.

2. The number of differences exceed 1,000.

Procedure The procedure is as follows:

1, 2, 3... 1. Specify “G:Compare prog.”

2. Place the data disk into the floppy disk drive.

3. Input the name of the program file to be compared and press Enter. The ex-
tension is not required. Example: TEST Enter .

4. Specify the type of programs to be compared, either ladder-only or SFC-
only. A message will appear indicating that the comparison is being made.
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When the comparison is finished, a list of the differences, if any, will be dis-
played. If the list is too long to fit on one display, use the PgUp and PgDn
Keys to scroll the display.

If there are no differences, “Data same” will be displayed.

5. Press SHIFT+ESC to return to step 1, above.

or Press ESC to return to step 4, above.

6-5 Memory Card Operations
The following operations are used to manipulate files in the buffer RAM of the
Memory Card Writer connected to the computer.

The operations from the computer affect only the Memory Card Writer buffer
RAM. The operations do not affect the memory card directly. Refer to the
Memory Card Writer operation manual for details on Memory Card Writer opera-
tion.

A Memory Card Writer is required to carry out the operations described in this
section.

1, 2, 3... 1. Connect the Memory Card Writer to the computer, turn on the power supply,
and press the online switch and start switch to enable operation. The
Memory Card Writer display should show the online error code E0. The
computer can now be operated.

2. Select “J:Memory card” from the main offline menu. The files in the Memory
Card Writer buffer RAM will be displayed.

File name: The file name specified when the file was saved.

Size: The number of bytes the file occupies in memory.

Date: The date when the file was saved.
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The date will be displayed as 00/00/80 for all files created for a memory card
inserted in the Memory Card Writer. The date a file was saved will be dis-
played only for files created online for a memory card mounted in the CPU.

3. Up to 28 files can be displayed on a single page. Multiple pages are used to
display more than 28 files. Press the PgDn Key to display the next page.

4. Press the End Key or Ctrl+M Keys to return to the Memory Card menu.

or Press the Esc Key or Shift+Esc Keys to return to the main offline menu.

6-5-1 Memory Card Menu
Press the End Key or Ctrl+M Keys to access the Memory Card menu and select
the required operation. These operations are outlined in the following table and
described in the following sections.

Operation Function and characteristics

Computer<––>memory card Transfers files between the Memory Card Writer
buffer RAM and the data disk or hard disk.

Copy file Copies files in the Memory Card Writer buffer RAM.

Change file name Renames files in the Memory Card Writer buffer
RAM.

Delete file Deletes files in the Memory Card Writer buffer RAM.

Initialize Initializes the Memory Card Writer buffer RAM.
Always use this operation to initialize new memory
cards.

Print Prints the file name for the files in the Memory Card
Writer buffer RAM.

When the PC power is turned on, the user program and the PC Setup can be
transferred from the memory card inserted in the CPU to the PC user program
area. The files that can be transferred when the power is turned on are listed in
the following table. To use this operation, save the files to be transferred to the
memory card using the names shown in the table.

File type File name

User program machine language file AUTOEXEC.OBJ

PC system setting file AUTOEXEC.STD

This operation can be selected in two ways:

• Setting the CPU’s DIP switch pin #5: The user program file (AUTOEXEC.OBJ)
and the PC Setup file (AUTOEXEC.STD) will be transferred.

• Setting in the PC Setup: Only the User program file (AUTOEXEC.OBJ) will be
transferred.

The PC handles user programs in machine language. Therefore, use the UM
conversion (see 6-3 UM Conversion) to save user programs created with the
computer before setting this operation.

The PC Setup file must be transferred by the PC to a memory card then saved to
a data disk. PC Setup files created at the computer then saved to the data disk
cannot be used for this operation.
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6-5-2 Initialization

1, 2, 3... 1. Select “F:Initialize” from the main menu.

The memory card drive is drive #0.

2. Press the Y and Enter Keys to initialize the memory card.

The Memory Card Menu will be displayed when initialization is complete.

6-5-3 Transferring to/from Memory Cards
Select “M:Computer<––>memory card” from the main menu, select the required
transfer direction, and then proceed as shown in the following.

Transfer from Computer to Memory Card
1, 2, 3... 1. Select “F:Computer––>memory card” from the menu. A file name input area

will be displayed.

2. Enter the name of the file to be transferred to the memory card. Press the
End Key or Ctrl+M Keys to display the file names, select the required file
name, and press the Enter Key twice.

3. Enter the file name to be used in the memory card and press the Enter Key.

The previous menu will be displayed after the file is transferred to the
Memory Card Writer buffer RAM.

Transfer from Memory Card to Computer
1, 2, 3... 1. Select “M:Mem card––>Comp” from the menu.

A file name input area will be displayed.

2. Enter the name of the file to be transferred from the memory card and press
the Enter Key.

3. Enter the file name to be used on the data disk or hard disk and press the
Enter Key.

The previous menu will be displayed after the file is transferred to the data
disk.

6-5-4 Copying Files

1, 2, 3... 1. Select “C:Copy files” from the main menu. A file name input area will be dis-
played.

2. Enter the source file name and press the Enter Key.

3. Enter the destination file name and press the Enter key.

The initial screen will be displayed when the copy is complete.

6-5-5 Renaming Files

1, 2, 3... 1. Select “N:Rename files” from the main menu. A file name input area will be
displayed.

2. Enter the file name to be changed and press the Enter Key.

3. Enter the new file name and press the Enter Key.

The initial screen will be displayed when the file is renamed.

6-5-6 Deleting Files

1, 2, 3... 1. Select “D:Delete file” from the main menu. A file name input area will be dis-
played.

2. Enter the name of the file to be deleted and press the Enter Key. A confirma-
tion message will be displayed.
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3. Press the Y and Enter Keys to delete the file.

or Press the Enter Key to cancel the file delete operation.

6-5-7 Printing
Select “P:Print” from the main menu. All files in the Memory card Writer buffer
RAM will be printed and the initial screen will be displayed when printing is com-
plete.
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SECTION 7
Operating Parameters for the CVSS and PC

This section describes the various parameters that can be set to control CVSS and PC operation and provides the procedures to
change these parameters from their default settings. The System Setup contains parameters that control CVSS operation, such
as the type of program being created or the PC that will be connected to for online operations. The PC Setup contains a wide
range of parameters that can be used to control PC operation, including settings for controlling word allocation and error treat-
ment. The Customization operations enable usage of HIS programs, changing function codes, data area prefixes, and data area
boundaries. Read the CV-series PC Operation Manuals and Installation Guide before using the CVSS.

7-1 System Setup 218. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-1-1 Communications Mode 218. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-1-2 Memory Card Writer 221. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-1-3 Program Type 221. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-1-4 Printer Type 221. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-1-5 Program Check PC 221. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-1-6 Message Number 221. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7-2 PC Setup 221. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-2-1 PC System Setup 222. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-2-2 Saving the PC Setup 238. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-2-3 Retrieving the PC Setup 238. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-2-4 Clearing the PC Setup 239. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7-3 Customization 239. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-3-1 HIS Programs 239. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7-3-2 Customizing Function Codes and Data Areas 240. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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7-1 System Setup
The following procedure should be used to check and change the operating en-
vironment of the CVSS before initial operation. This procedure can also be used
later on during operations to change the type of program, the model of PC, and
any of the other parameters as required.

To start, select “Q:System setup” from the menu. The current settings of the
CVSS operating environment will appear. Each of these parameters can be
changed as described in the following subsections.

Parameter Function

Dest network addr Specifies the PC that will be connected when the CVSS is
placed online. If the PC connected to the CVSS is in a
SYSMAC NET Link or SYSMAC LINK System, a remote PC
can be connected. If the PC has been already specified, the
PC name can be used for setting.

Comm use Specifies the communications data type for the PC and
computer to be connected. Select Binary to connect the PC’s
tool bus port and the computer using the CV500-CIF01
cable. To connect the PC’s host interface port and the
computer, select ASCII. After selecting the data type, specify
the communications mode.

Program type Specifies whether the program is to be written in ladder
diagrams only or in SFC and ladder diagrams.

Memory card writer Specifies the computer’s communications port to which the
Memory Card Writer is connected.

Printer type Specifies the printer connected to the computer.

Prog check PC Specifies the model of PC for which the program is being
written.

Message # Specifies the MSG(195) message number displayed on the
CVSS.

Note If the PC is set as a CVM1, the program type must be set to ladder-only.

7-1-1 Communications Mode

Select “C:Comm use” from the System Setup menu. The following list of com-
munications modes will appear. To connect the computer to the tool bus port of
the PC through the CV500-CIF01, select Binary. Select ASCII to connect the
computer to the host interface port of the PC.
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,

Binary The following communications parameters appear when Binary is selected. The
parameters determine the settings that will be used when communicating be-
tween the PC and the computer. These settings are for the computer and must
agree with the settings for the PC (see the following).

To change a parameter, select the item and then specify the desired settings on
the display that will appear. The parameters and their possible settings are de-
scribed in the following table.

Parameter Function Possible settings

Port The computer port to which the PC is
connected.

COM1 or COM2

Baud rate The transmission speed. Set to the value that has
been set with the DIP
switches on the front of
the PC’s CPU.

Comm watch
time

The monitoring time for responses
from the PC. An error will be
generated if the PC does not respond
within the specified time.

2 to 60 s

Follow the procedures mentioned below to connect the tool bus port on the PC’s
CPU and the computer.

1, 2, 3... 1. Set the baud rate (19.2 kbps, 9,600 bps, or 4,800 bps) with DIP switches on
the front of the PC’s CPU for tool bus communication.

2. Connect the CV500-CIF01 cable to the computer.

3. Select Binary from the offline system setup menu and set the communica-
tions mode to 1.

4. Connect the CV500-CIF01 cable to the tool bus port on the PC’s CPU.

5. Press the Shift+F1 Keys on the offline system setup menu to allow the PC to
communicate online with the computer.

ASCII The following communications parameters appear when ASCII is selected. The
parameters determine the settings that will be used when communicating be-
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tween the PC and the CVSS. These settings are for the CVSS and must agree
with the settings for the PC (see the following).

To change a parameter, select the item and then specify the desired settings on
the display that will appear. The parameters and their possible settings are de-
scribed in the following table.

Parameter Function Possible settings

Port The computer port to which the PC is
connected.

COM1 or COM2

Baud rate The transmission speed. Set to the value that has
been set with the DIP
switches on the front of
the PC’s CPU.

Unit # The unit number of the PC for
communications via the host interface.

00 to 31

Parity The parity to be used for checking
transmissions.

Even, odd, or no parity

Data bits The data length to be used. 7 or 8 bits

Stop bits The number of stop bits to be used. 1 or 2 bits

Comm watch
time

The monitoring time for responses
from the PC. An error will be
generated if the PC does not respond
within the specified time.

2 to 60 s

Follow the procedures mentioned below to connect the host interface port on the
PC’s CPU and the computer.

1, 2, 3... 1. Set the transmission path selector on the CPU to RS-232C and turn ON pin
4 of the DIP switch on the CPU to automatically set the following parame-
ters:

Baud rate: 4,800 bps
Parity: Even
Data length: 7 bits
Stop bits: 2

2. Connect the computer running CVSS to the CPU’s host interface port.

3. Select ASCII from the offline system setup menu and set the communica-
tions mode to 1. Adjust the communications specifications to the above set-
tings in the online mode. Then return to the offline mode.

4. Set DIP switch 4 on the CPU to OFF. Then adjust the communications speci-
fications to the above settings in the offline mode to allow the PC to commu-
nicate online with the computer.
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7-1-2 Memory Card Writer
Select “R:Memory card writer” from the System Setup menu and specify the
Memory Card Writer and the computer’s communications port.

7-1-3 Program Type
Select “T:Program type” from the System Setup menu and specify the type of
program to be written. To use SFC programming, select SFC+Ladder. To use
only a ladder-diagram program, select Ladder.
If the program type is changed from SFC+ladder to ladder-only, a message will
be displayed indicating that all programs will be erased and asking for confirma-
tion. Input Y and press Enter to execution the change, erasing the programs.

7-1-4 Printer Type
Select “P:Printer type” from the System Setup menu and specify the type of
printer connected to the computer.
Any of the following printers can be used depending on the specification.

Specification Manufacturer Model

Wide carriage graphics IBM 4202-001

4208-002

80-column graphics IBM 4201-002

4201-003

Epson FX-800

HP LaserJet II HP HP33471A

Note Set the job size and paper size with the control panel if the LaserJet II is to be
used.

7-1-5 Program Check PC
Select “K:Program check PC” from the System Setup menu and specify the
model of PC for which the program is written. The model that is specified will be
used to determine data area limits and other criteria when checking the pro-
gram.

7-1-6 Message Number
Select “M:Message #” from the System Setup menu and specify which message
number is displayed on the CVSS for the MESSAGE instruction, MSG(195).

7-2 PC Setup
The PC Setup is used to specify operating parameters for the PC. Then the
CVSS is offline, the PC Setup can be changed on the work disk, and it can be
save to or retrieved from a data disk or the hard disk.

Note When the CVSS is online, PC Setup on the work disk can be transferred to the
PC or the PC Setup in the PC can be changed directly

Select “A:PC setup” from the main offline menu. The first PC Setup menu will be
displayed as shown below.
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The use of each operation on this menu is described below.

Menu item Function Page

PC setup Sets or changes the PC Setup on the work disk. 222

Save PC settings Saves the PC system setup data on the work disk
to a data disk or the hard disk.

238

Retrieve PC settings Reads the PC Setup data from a data disk or the
hard disk and saves it to the work disk.

238

Clear PC settings Sets all parameters in the PC Setup on the work
disk to their default values.

239

7-2-1 PC System Setup
To change any of the parameters in the PC Setup on the work disk, select “A:PC
setup” from the first PC Setup menu. The following list of parameters will appear.

Any of the above parameters can be changed by selecting it from the list and
inputting data according to the displays that will appear. The displays that ap-
pear when each parameter is selected are described beginning on page 229 af-
ter the following tables.

The following tables list the parameters in the PC Setup, provide examples of
normal application, and provides the default values.

PC Setup Overview
Letter Name Function Normal application(s)

A Hold
areas

Hold area To specify which bits are to
maintain status when power is
turned off.

To extent the Holding Area beyond
CIO 300.

Hold Racks (Hold bits) To specify Racks or Masters
(Remote I/O Subsystems) that are
to maintain status when operation
is stopped or modes are changed.

To maintain output status for
specific Racks or Remote I/O
Subsystems.

B Startup
hold

Forced Status Hold Bit
status (A00013) 
(Forced status)

To maintain the status of the
Forced Status Hold Bit when power
is turned off and on.

To maintain the status of bits forced
ON or OFF.

IOM Hold Bit (A00012)
status (I/O bits)

To maintain the status of the IOM
Hold Bit when power is turned off
and on.

To prevent I/O status from being
cleared when power is turned on.

Restart Continuation
Bit status (A00011) 
(Power on flag)

To maintain the status of the
Restart Continuation Bit when
power is turned off and on.

These parameters must be set to
YES when using restart
continuation.

C Startup mode To specify the initial PC operating
mode.

To automatically start the PC when
power is turned ON. Set the mode
to MONITOR or RUN when using
restart continuation.
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Letter Normal application(s)FunctionName

D Startup processing To specify whether the user
program is loaded from the
Memory Card when power is
turned on.

To enable using a ROM Memory
Card without a backup battery.

E I/O refresh To set the refresh method to cyclic,
zero-cross, or scheduled.

To reduce the cycle time by using
immediate refreshing or to reduce
surge voltages for AC outputs.

F Execution
controls 1

Detect low battery To specify detection of CPU battery
errors.

To disable detection when batteries
are not being used.

(Execute
control 1)

Error on power off To specify if momentary power
interruptions are to be treated as
errors.

To generate an error for momentary
power interrupts when they
adversely affect system operation.

CPU standby To specify whether the CPU is to go on standby or start operation while
initializing the system or detecting terminators in SYSMAC BUS/2
Systems.

Measure CPU Bus
Unit (CPU SIOU) cycle

To specify whether or not the CPU Bus Unit servicing cycle is to be
measured.

G Execution
controls 2

Execute process To specify whether Peripheral
Devices are to be serviced
synchronously or asynchronously
with program execution.

To increase processing capacity
(speed) by using asynchronous
processing.

(Execute
control 2)

I/O interrupts To specify whether higher-priority I/O interrupts are to be executed before
a current I/O interrupt.

Power OFF interrupt To specify whether a power off
interrupt is to be executed.

To save system status when power
turns off.

Duplicate action error To specify whether an error is to be generated when the same action is
executed simultaneously from two different locations in the program.

Step timer To set the unit for the step timer to 0.1 or to 1 s.

Startup trace To specify whether a trace is to be automatically executed when power is
turned on.

Indirect DM
binary/BCD
(*DM BIN/BCD)

To specify whether indirect
addresses are treated as binary
(memory addresses) or BCD (data
area addresses).

To enable indirectly addresses for
the entire DM and EM areas by
using binary addresses.

Multiple use of
JMP000

To specify where or not multiple JMP000 instructions can be
programmed.

Comparison error
process

To specify whether I/O verification errors are to be fatal or non-fatal.

H Host link To set communications parameters
for the host link interface.

These settings must be made when
using the host link interface.

I CPU bus link setting To specify whether or not CPU bus
links are to be created.

To enable linking of two or more
BASIC Units.

J Scheduled interrupt To set the unit for setting the scheduled interrupt to 10.0, 1.0, or 0.5 ms.

K First words for local racks
(1st Rack addr)

To set the first word for each of the
CPU, Expansion CPU, and
Expansion I/O Racks.

To simplify word allocations, to
prevent changes in allocations, or
to allow for expansion without
changes in allocations.

L First words for group-1 and
group-2 Slaves (SYSMAC BUS/2)
(Group 1,2 1st addr)

To set the first word for group-1 and
group-2 Slaves for each Master.

To prevent overlapping of word
allocations when group-1 and
group-2 Slaves require more then
50 words per Master.

M First words for I/O Terminals
(Trans I/O addr)

To set the first word for I/O
Terminals for each Master.

To separate I/O Terminal
allocations from those for other
Slaves.
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Letter Normal application(s)FunctionName

N First words for Slaves Racks
(SYSMAC BUS/2 and SYSMAC
BUS)
(Group 3 RT 1st addr)

To set the first word for each Slave
Rack.

To simplify word allocations, to
prevent changes in allocations, or
to allow for expansion without
changes in allocations.

P Momentary power interruption time
(Power break)

To set the length of time to be
treated as a momentary power
interruption.

To enable ignoring short primary
voltage drops for poor power
supplies.

Q Cycle time To set a minimum cycle time. To eliminate irregular I/O delays.

R Cycle time monitoring time 
(Watch cycle time)

To set a maximum cycle time. To stop operation when a specified
cycle time is exceeded or to enable
longer cycle times by setting a high
maximum.

S Error log area To set the number of records
recorded and the words in which
they are recorded.

To increase the number or error
records that are maintained.

T Display modes at startup 
(IORF, RT display)

To set the startup display mode for the 7-segment displays on I/O Control
Units, I/O Interface Units, and SYSMAC BUS/2 Slave Racks.

PC Setup Details

Letter Name Operation

A Hold
areas

Hold area The status of bits specified here will be maintained when power is turned off
and on.
The holding bits can be set in any continuous range between CIO 1000 to
CIO 2399.
(Default: CIO 1200 to CIO 1499)

Hold Racks 
(Hold bits)

The output status on Racks specified here or in all Slaves connected to
Masters specified here will be maintained when operation is stopped or
when PC operating modes are changed. Status will not be maintained for
these outputs when power is turned off. Regenerate the I/O table or turn PC
power off and on after changing this parameter.
(Default: nothing held)

B Startup
hold

Forced Status Hold
Bit status (A00013)
(Forced status)

Specify whether the status of the Forced Status Hold Bit is to be maintained
or reset to OFF when power is turned on. This setting is effective the next
time the power is turned ON.
(Default: A00013 turned OFF)

IOM Hold Bit status
(A00012) 
(I/O bits)

Specify whether the status of the IOM Hold Bit is to be maintained or reset to
OFF when power is turned on. This setting is effective the next time the
power is turned ON.
(Default: A00012 turned OFF)

Restart
Continuation Bit
status (A00011) 
(Power on flag)

Specify whether the status of the Restart Continuation Bit is to be
maintained or reset to OFF when power is turned on. This setting is effective
the next time the power is turned ON.
(Default: A00011 turned OFF)

The following settings are required to continue operation after a power
interruption:
IOM Hold Bit (A00012): ON and maintained
Forced Status Hold Bit (A00013): ON and maintained
IOM Hold Bit status: Hold
Restart Continuation Bit status: Hold
Startup mode: RUN
Power OFF interrupt: Exists

C Startup mode Designate the PC operating mode to be set when PC power is turned ON.
This setting is valid the next time the power is turned ON.
(Default: PROGRAM)
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Letter OperationName

D Startup processing Designate whether the user program (AUTOEXEC.OBJ) is automatically
transferred from the card to PC memory when the power is turned ON. DIP
switch pin #5 on the CPU can be turned ON to transfer both the user
program (AUTOEXEC.OBJ) and the PC setup (AUTOEXEC.STD). Refer to
information on the Memory Card for details.
(Default: Don’t transfer)

E I/O refresh Designate the I/O refresh method as cyclic, zero-cross, scheduled, or
immediate.

Cyclic refreshing will occur once each cycle at the end for user program
execution.

Zero-cross refreshes are synchronized with the times the voltage of the
commercial power supply is 0 V. Set this method to more accurately turn off
outputs when using AC power supplies.

Scheduled refreshed occur at a specific timer interval. The scheduled
refresh interval must also be set. Set the execution interval between 10 and
120 ms. Fixed interval refresh is effective only when the program execution
CPU is not synchronized with the communications CPU.

Immediate refreshing is also possible using certain instructions from the user
program. To refresh using only these instructions, set scheduled refreshes
and then set the refresh interval to 00 ms. If this is done, I/O status will be
refreshed only when instruction in the user program call for it.

This setting is effective immediately.
(Default: Cyclic)

F Execution
controls 1
(Execute
control 1)

Detect low battery Designate whether battery errors are detected. This setting is effective
immediately.
(Default: Detect)

The following bits will be turned ON when a battery error is detected.

A40204 Battery Low Flag (PC or memory card)
A42614 Memory Card Battery Low Flag
A42615 PC Battery Low Flag

Error on power off Designate whether a momentary power interruption is treated as an error. If
momentary power interrupts are treated as errors, they will be recorded in
the error log (see setting F). This setting is effective immediately.
(Default: Non-fatal)

CPU standby Designate whether the CPU is placed on standby during initialization and
until SYSMAC BUS/2 terminators are properly detected.
(Default: CPU waits)

Measure CPU-bus
Unit (CPU SIOU)
cycle

Designate whether or not the time between CPU-bus Unit services is to be
measured. If measured, the cycle is stored starting at A310. This setting is
effective immediately.
(Default: Don’t measure cycle)

PC Setup Section 7-2

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


226

Letter OperationName

G Execution
controls 2
(Execute
control 2)

Execute process Designate whether instruction execution and Peripheral Device servicing are
to be carried out synchronously or asynchronously. If synchronous execution
is used, IOM cannot be accessed from a Peripheral Device during user
program execution.
(Default: Parallel)

I/O interrupts Designate whether or not I/O interrupt execution is interrupted for
higher-priority I/O interrupts. The I/O interrupt program with the lowest input
number has highest priority.

Power OFF interrupts, power ON interrupts, and scheduled interrupts take
priority over I/O interrupts regardless of this setting.

This setting is effective immediately.
(Default: Nesting)

Power OFF
interrupt

Designate whether or not power OFF interrupts are generated. If an interrupt
is generated, the power OFF interrupt program will be executed. This setting
is effective immediately.
(Default: Disable)

Duplicate action
error

Designate whether or not a non-fatal SFC error is generated when the same
action is executed simultaneously from multiple program steps. This setting
is effective immediately.
(Default: Error)

Step timer Designate whether the step timer is set in increments of 0.1 s or 1.0 s. This
setting is effective immediately.
(Default: 0.1 s)

Startup trace Designate whether a trace is executed automatically according to the preset
conditions when the power is turned on or the operating mode is changed.
This setting is effective the next time power is turned on.
(Default: Don’t start trace)

Indirect DM
binary/BCD
(*DM BIN/BCD)

Designate whether indirect DM and EM addresses are binary (PC memory
addresses) or BCD (DM and EM area addresses). This setting is effective
immediately.
(Default: BCD)

Multiple use of
JMP000

To specify where or not multiple JMP000 instructions can be programmed.
(Default: Multiple use of JMP000 enabled)

Comparison error
process

Designate whether or not to enable operation for I/O verification errors. Once
the PC starts operating, the operation continues even if an I/O verification
error has occurred. This setting is effective immediately.
(Default: Run after error)

H Host link Baud rate Designate 1200, 2400, 4800, 9600, or 19200 bps.
(Default: 9600 bps)

Stop bits Designate either 1 stop bit or 2 stop bits.
(Default: 2 stop bits)

Parity Designate even, odd, or no parity.
(Default: Even parity)

Data length
(Data bits)

Designate either 7-bit or 8-bit data.
(Default: 7-bit data)

Unit number Designate the unit number between 00 and 31. The unit number must not be
the same as the unit number of another PC. This setting is effective
immediately.
(Default: 00)

I CPU bus link setting Designate whether or not CPU bus links are used. CPU bus links are used
between BASIC Units only. The CPU bus link service interval is 10 ms. Any
change in setting will be reflected immediately.
(Default: Don’t use CPU bus link)

J Scheduled interrupt interval Designate whether the scheduled interrupt time is set in increments of 10.0
ms, 1.0 ms, or 0.5 ms. This setting is effective the next time the power is
turned ON.
(Default: 10 ms)
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Letter OperationName

K First words for local racks
(1st Rack addr)

Designate the first word for each CPU, Expansion CPU, and Expansion I/O
Rack. The first word can be set between 0 and 511. Do not allow word
allocations to overlap. Recreate the I/O table after changing this setting. 
(Default: 0 for CPU Rack, no designation for other Racks (continue on from
previous Racks))

L First words for group-1 and
group-2 Slaves 
(Group 1,2 1st addr)

Designate the first words for each Master for SYSMAC BUS/2 group-1 and
group-2 Slaves to between CIO 0000 and CIO 0999. Recreate the I/O table
after changing this setting. 
(Default: Group 1: 50 words per Master starting at intervals of 200 words
with the first interval starting from CIO 200. Group 2: 50 words per Master
starting at intervals of 200 words with the first interval starting from CIO
250.)

M First words for I/O Terminals
(Trans I/O addr)

Designate the first word for each Master for SYSMAC BUS I/O Terminals
between CIO 0000 and CIO 2555. Allocations will not be changed unless the
first word allocated to the Master is changed. Recreate the I/O table after
changing this setting.

Do not allow words allocated to these I/O Terminals to overlap with the bits
set as holding bits. Outputs that are ON at the end of operation will remain
ON when operation is stopped if I/O Terminals are allocated words also
specified as holding bits.

(Default: 32 words per I/O Terminal starting from CIO 2300)

N First words for group-3 Slaves
(Group 3 RT 1st addr)

Designate the first word for each SYSMAC BUS/2 group-3 Slave between
CIO 0000 and CIO 0999 and for each SYSMAC BUS Slave Rack between
CIO 0000 and CIO 2555. Recreate the I/O table after changing this setting.

Do not allow words allocated to Slave to overlap with the bits set as holding
bits. Outputs that are ON at the end of operation will remain ON when
operation is stopped if Slaves are allocated words also specified as holding
bits.

(Default: Normal allocation using consecutive words)

P Momentary power interruption
time (Power break)

Designate the momentary power interruption time between 0 and 10 ms.
Operation will continue for momentary power interruptions if the power
supply is restored within this time after a power interruption.

If the momentary power interruption time is set to greater than 0 ms,
Peripheral Device communications may be disrupted and may go on
standby for momentary power interruptions.

This setting will be ignored and the default value will be used if a C500
Expansion I/O Rack is connected to the System.

This setting is effective immediately. 
(Default: 0 ms)

Q Cycle time Set the minimum cycle time to between 0 and 32,000 ms. If the actual cycle
time is less than the set cycle time, execution will be halted until the set
cycle time elapses before the next scan is executed. If the actual cycle time
exceeds the set cycle time, the setting is ignored and the next cycle is
executed when the current cycle is complete. This setting is effective
immediately.

In the actual operation of the PC, there may be a deviation of 3 to 4 ms. If a
break-in program is being executed, a further deviation due to the execution
of the break-in program will be involved.
(Default: Variable cycle)

R Cycle time monitoring time 
(Watch cycle time)

Designate the maximum cycle time between 10 and 40,000 ms. If the cycle
time exceeds this value, a fatal error will occur and A40108 will be turned
ON (Cycle Time Too Long Flag). This setting is effective immediately. 
(Default: 1,000 ms)
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Letter OperationName

S Error log area Designate the size and range of the error log. When a error occurs,
information about the error is saved in this memory area together with the
time that the error occurred. Refer to the CV500/CV1000 Operation Manual:
Ladder Diagrams for details about the error log. This setting is effective the
next time the power is turned ON.
(Default: 20 records of 5 words each in A100 to A199)

T Display modes at startup 
(IOIF, RT display)

Designate the display mode to be used for the 7-segment displays on I/O
Interface Units, the I/O Control Unit, and SYSMAC BUS/2 Remote I/O Slave
Units when the power is turned ON. This setting is effective the next time the
power is turned ON.
(Default: Mode 1)

PC Setup Default Settings

Letter Name Default setting

A Holding bits 
(Hold areas)

Hold area: CIO 1200 to CIO 1499
Holding Racks: Nothing held

B Startup hold Forced Status Hold Bit: Not held
IOM Hold Bit: Not held
Restart Continuation Bit: Not held

C Startup mode PROGRAM

D Startup processing User program not transferred.

E I/O refresh Cyclic refresh

F Execution controls 1 
(Execute control 1)

Detect low battery: Detect
Power interruption: Fatal
CPU standby: CPU waits (RUN waits)
CPU-bus Unit cycle: Not measured

G Execution controls 2
(Execute control 2)

CPU operation: Asynchrono
us
I/O interrupts: Nesting
interrupts
Power OFF interrupt: Disable
Dup action process: Error

Step timer: 0.1 s
increments
Startup trace: No
Indirect DM: BCD
Comparison error: RUN

H Host link Baud rate: 9,600 bps
Stop bits: 2
Parity: Even

Data length: 7
Unit number: 00

I CPU bus links No CPU bus links

J Scheduled interrupt interval 10 ms

K First words for local racks
(1st Rack addr)

CPU Rack: 0000
Others: None

L First words for group-1 and
group-2 Slaves (Group 1,2 1st
addr)

RM &0 RM &1 RM &2 RM &3
Group 1 0200 0400 0600 0800
Group 2 0250 0450 0650 0850

M First words for I/O Terminals
(Trans I/O addr)

RM &0 RM &1 RM &2 RM &3 RM &4 RM &5 RM &6
RM &7
2300 2332 2364 2398 2428 2460 2492
2524

N First words for group-3 Slaves
(Group 3 RT 1st adds)

Group-3 Slaves (SYSMAC BUS/2)
RM #0 RM #1 RM #2 RM #3
0300 0500 0700 0900

SYSMAC BUS Systems
RM #0 to RM #7 defaults are identical to those for I/O Terminals, above.

P Momentary power interruption
time (Power break)

0 ms

Q Cycle time Variable cycle
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Letter Default settingName

R Cycle time monitoring time 
(Watch cycle time)

1,000 ms

S Error log area 20 records of 5 words each, A100 to A199

T Display modes at startup 
(IORF, RT display)

Mode 1

PC Setup Displays
Holding Bits There are two settings for holding bits. The “hold areas” specifies the data areas

or the parts of data areas for which status is held. The “hold bits” specify the
Racks for which outputs are held. The current settings will be shown. Racks that
are set are displayed in reverse video.

Hold Areas  The following display will appear if “H:Hold areas” is selected. Spec-
ify the address of the first word in the CIO Area and the number of words that are
to be held.
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Hold Bits  The following display will appear if “R:Hold bits” is selected. Move the
cursor to the numbers of the Racks for which outputs are to be held and press
Enter Key to display them in reverse video.

Startup Hold There are three bits in the Auxiliary Area that can be used to preserve status
when power is turned off and on. These bits will themselves be reset and thus
ineffective unless the following settings are used maintain status. To change a
setting, select the item and select the desired treatment.

Forced status:  Set to Yes to maintain the Forced Status Hold Bit (A00013)
I/O bits:  Set to Yes to maintain the IOM Hold Bit (A00012)
Power on flag:  Set to Yes to maintain the Restart Continuation Bit (A00011)

Refer to the CV500/CV1000 Operation Manual: Ladder Diagrams for details.

Startup Mode Set the mode that the PC is to enter when power is turned ON or the PC is reset.
The current setting is shown in parentheses.

Startup Processing Specify whether or not User Memory contents (AUTOEXEC.OBJ) is to be trans-
ferred from the Memory Card when PC power is turned on. If you specify transfer
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from the Memory Card, set the PC to start in RUN mode (see previously de-
scribed Startup Mode).

I/O Refresh Specify the type of I/O refresh to be executed. If none of these refresh methods is
to be used, select the scheduled refresh and set the refresh interval to 00.

The refresh interval for the scheduled refresh can be set in increments of 10 ms
between 10 and 120 ms. The scheduled refresh will not be executed if the inter-
val is set to 00 ms.
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Execution Controls 1 There are four separate controls that can be set, as shown below. The current
settings are displayed on the far right. To change a setting, select the item and
select the desired treatment.

Detect low batt:  Set to Yes to treat detection of a low CPU battery as an error.
Err on power off:  Set to Yes to treat detection of a momentary power interrup-
tion as an error.
CPU standby:  Set to Yes if you want the CPU to go on standby during system
initialization.
Measure CPU SIOU cycle:  Set to Yes if you want the CPU Bus Unit servicing
cycle to be measured and stored in memory (A310 to A325).

Execution Controls 2 There are eight separate controls that can be set, as shown below. The current
settings are displayed on the far right. To change a setting, select the item and
select the desired treatment.

Execute process:  Specify whether Peripheral Device servicing is to be ex-
ecuted synchronously or asynchronously with program execution.

I/O interrupt:  Specify whether or not I/O interrupts are to be interrupted to ex-
ecuted higher-priority I/O interrupts.

Power off interrupt:  Specify whether of not the power off interrupt is to be
executed.

Dup action process:  Specify whether or not an error is to be generated if the
same action is executed simultaneously from two locations in the SFC program.

Step timer:  Specify the unit for the step timer.

Startup trace:  Specify whether or not a trace is to be automatically executed
when PC power is turned on.

*DM BIN/BCD:  Specify if indirect addresses are to be treated as binary or BCD.

Multiple Use of JMP000:  Enables or disables usage of multiple JMP000
instructions.
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Comp error process:  Specify if I/O verifications errors are to be fatal or non-fa-
tal.

Host Link Set the communications parameters for the host interface. The current settings
are given in parentheses. Refer to 7-1-1 Communications Mode for details on
settings if the CVSS is connected to the host interface port.

CPU Bus Links Specify whether or not CPU bus links are to be used between BASIC Units (oth-
er CPU Bus Units do not use CPU bus links). If CPU bus links are used, the CPU
but link servicing cycle will be set to 10 ms.

Scheduled Interrupt Interval Select the interval for executing the scheduled interrupt. The current interval is
displayed in parentheses.
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First Words for Local Racks The following display is used to set the first word on each of the CPU, Expansion
CPU, and Expansion CPU Racks. If these settings are not changed, words will
be allocated according to the default setting.

To set the first words, press the N Key and then the Enter Key and then move the
cursor to each rack number and input the first word for it. First words can be spe-
cified between 0000 and 0511. If the word display disappears, press the Home
Key. When all the first words have been designated, move the cursor to the con-
firmation area and press the Enter key.

Any Racks for which first words are not designated will be allocated starting from
CIO 000, possibly causing duplications in allocation and an I/O verification error.

Select either group 1 or group 2 and the current settings will be displayed as
shown below. If these settings are not changed, words will be allocated accord-
ing to the default setting.

To specify the first words for either group, press the N Key and then the Enter
Key and then move the cursor to each master number and input the first word for
group-1 or group-2 Slaves under each Master. First words can be specified be-
tween 0000 and 0999. Be care not to set first words so that word allocations
overlap. When all the first words have been designated, move the cursor to the
confirmation area and press the Enter key.

First Words for Group-1
and Group-2 Slaves
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First Words for I/O Terminals The following display is used to set the first word the I/O Terminals under each
Master. If these settings are not changed, words will be allocated according to
the default setting.

To specify the first word under a Master, press the N Key and then the Enter Key
and then move the cursor to each master number and input the first word for
each Master. First words can be specified between 0000 and 2555. Be care not
to set first words so that word allocations overlap. When all the first words have
been designated, move the cursor to the confirmation area and press the Enter
key.

The first word can be set on each Slave Rack in a SYSMAC BUS or SYSMAC
BUS/2 Remote I/O System. If these settings are not changed, words will be allo-
cated according to the default setting. First, select the Remote I/O System.

To specify the first words for either Remote I/O System, specify the Master on the
following display.

SYSMAC BUS/2 SYSMAC BUS

To change the first words, press the N Key and then the Enter Key and then
move the cursor to each Slave unit number and input the first word for allocation
on that Slave Rack. First words can be specified between 0000 and 0999 for the

First Words for Group-3
Slaves

PC Setup Section 7-2

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


236

SYSMAC BUS/2 and between 0000 and 2555 for the SYSMAC BUS. Be care
not to set first words so that word allocations overlap. When all the first words
have been designated, move the cursor to the confirmation area and press the
Enter Key.

SYSMAC BUS/2 SYSMAC BUS

Set the time to be considered a momentary power interruption. All interruptions
shorter then the set time will be ignored. The setting can be between 0 and
10 ms. The current setting is displayed.

Cycle Time Specify whether the cycle time is to be maintained at a consistent minimum time
or is to be allowed to vary. If you specify a constant cycle, specify the minimum
cycle time between 1 and 32,000 ms. The current setting is displayed in paren-
theses.

Momentary Power
Interruption Time
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Cycle Time Monitoring Time Specify the maximum allowable cycle time between 10 and 32,000 ms. An error
will be generated if the cycle time exceeds the value set here. The current setting
is displayed.

Error Log Area The number of records kept in the error log and the location that they are kept in
memory can be specified. The current settings are displayed first.

To change the settings, select “Y:Change” and specify the address of the first
word in the error log and the number of records to be maintained. Be sure that
the error log does not overlap words used for some other purpose.
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Up to 2,047 records can be maintained. If too many records are set and the
boundary of a data area is exceeded, the default settings will be used. The fol-
lowing keys can be used to designate the data area of the first word:

F5 Key:  DM Area
F6 Key:  EM Area F7 Key: EM bank (use after the F6 Key)
F1 Key:  Auxiliary Area

When finished, move the cursor to the confirmation area and press the Enter
Key.

Display Mode at Startup Specify the display mode that will be in effect for I/O Interface Units and SYS-
MAC BUS/2 Remote I/O Slave Units when power is turned on. The current set-
ting is displayed in parentheses.

Display Modes

Mode Display

1 Shows the first word allocated on the Rack.

2 Shows various information depending on the Unit. Refer to the
CV500/CV1000 Installation Guide or SYSMAC BUS/2 Remote
I/O System Manual for details.

3 Shows displays generated from the PC program with the I/O
DISPLAY instruction (IODP(189)).

7-2-2 Saving the PC Setup
The following procedure can be used to save the PC Setup from the work disk to
a data disk or the hard disk.

1, 2, 3... 1. Select “S:Save PC settings” from the first PC Setup menu.
2. If a data disk is being used, place a disk in the disk drive.
3. Designate the drive and file name into which to save the PC Setup. The file

name may be up to eight characters long.
4. Input a heading for the file if desired. The heading can be up to 30 characters

long.
The first PC Setup menu will return after the file has been saved.

7-2-3 Retrieving the PC Setup
The following procedure can be used to retrieve the PC Setup from a data disk or
the hard disk to the work disk.

1, 2, 3... 1. Select “R:Retrieve PC settings” from the first PC Setup menu.
2. If a data disk is being used, place the proper disk in the disk drive.
3. Input the drive and the name of the file to be retrieved. The End Key or

Ctrl+M can be pressed to select the file name from a list of files on the speci-
fied disk.
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The first PC Setup menu will return after the file has been retrieved.

7-2-4 Clearing the PC Setup
The following procedure can be used to return the PC Setup on the work disk to
the initial default values.

1, 2, 3... 1. Select “C:Clear PC settings” from the first PC Setup menu.

2. Input the Y and Enter Keys to return all the parameters in the PC Setup to
their original default values.

Input the N and Enter Keys to cancel the operation.

The first PC Setup menu will return after the PC Setup has been initialized or the
operation has been canceled.

7-3 Customization
The Customization menu can be used to record or delete HIS programs, to
change function codes for ladder-diagram instructions, to change data the ab-
breviations (prefixes) used for data areas, or to create custom data areas.

The following menu will appear when “Z:Customize” is selected from the main
offline menu. These operations are described in the following subsections.

7-3-1 HIS Programs
The following menu will appear if “H:HIS” is selected from the Customization
menu. This menu allows you to record or delete HIS programs.

Note Refer to documentation provided with your HIS program for details on HIS pro-
grams.

Recording HIS Programs
This operation can be used to register a HIS program for that HIS instructions
can be used in the user programs.

1, 2, 3... 1. Select “R:Record program” from the menu. A stickup will appear requesting
input of the file name. If a HIS program is currently recorded, the name will
appear as the default (PIDPROG.HIS in the following display).

2. Input the name of the file containing the HIS program and press the Enter
Key. If a HIS program is not currently recorded, the HIS program will be re-
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corded and HIS instructions can be used. If a HIS program is currently re-
corded, the following confirmation display will appear.

3. Input the Y and Enter Keys to overwrite the current HIS program with the
new one.

or Input the N and Enter Key to cancel the operation.

Note Refer to documentation provided with your HIS program for details on HIS pro-
grams file names

Deleting HIS Programs
This operation can be used to delete the HIS program currently registered for
used with HIS instructions. You will not be able to use HIS instructions in the user
program after executing this operation until a new HIS program is recorded.

1, 2, 3... 1. Select “D:Delete program” from the menu. A stickup will appear showing the
name of the currently recorded program and asking for confirmation of the
deletion. If a HIS program name is not displayed, there is not HIS program
currently recorded.

2. Input the Y and Enter Keys to delete the current HIS program.

or Input the N and Enter Key to cancel the operation.

7-3-2 Customizing Function Codes and Data Areas
The PC can be customized to change the function codes for ladder-diagram in-
struction, the abbreviations (prefixes) used for data areas, or the boundaries of
the data areas and create smaller areas.

Note The customized settings will not be effective unless they are transferred to the
PC using the online transfer operation.

The following menu will appear when “T:Prefixes and codes” is selected from the
Customize menu. The basic application of each operation is described in the fol-
lowing table.

Customize Menu
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Operation Application

Chge data area abbr Changes the prefixes for data areas.

Chge FUN code Changes the function codes of instructions.

Retrieve custom data Retrieves the customized settings from a data disk or the
hard disk to the work disk.

Save custom data Saves the customized settings from the work disk to a
data disk or the hard disk.

Word grouping Breaks words in part of the CIO Area into custom data
areas with area prefixes.

Changing Function Codes
To change function codes, select “F:Chge FUN code.” The following display will
appear.

Press the F2 Key to enable inputting new function codes and then move the cur-
sor to the each instruction for which a new function code is desired, input the new
code, and then press the Enter Key. All function codes must be three digits long
and the same function code cannot be assigned to more than one instructions.
To access all of the instructions, use the PgUp and PgDn Keys.

When you have finished, press the F10 Key and then press the Enter Key to con-
firm. The new function codes will be checked to be sure the same code has not
been used twice.

If the check finds no mistakes, press the Enter Key to return to the Customize
menu. If an error display appears, press the Enter Key to return to the input dis-
play for function codes and correct the mistake.

Changing Data Area Prefixes
To change the prefixes used to identify data area and I/O bits, select “E:Change
data area abbr” and the following display will appear showing the current pre-
fixes. Select the desired areas and input the new prefixes. Prefixes for the TR
Area, Step Area, Transition Area, and Action Area are two character long. Pre-
fixes for all other areas and for I/O bits are one character long.

Customization Section 7-3
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When finished, move the cursor to the confirmation area and press the Enter
Key. If the same prefix is used for more than one area, an error message will
appear and you will have to redesignate the prefix.

Creating Data Areas
The CIO Area from CIO 0000 to CIO 2555 can be broken up into up to 18 custom
data areas with area prefixes. To create custom data area, select “G:Word
Grouping.” The following display will appear.

Note Once custom data areas have been set, the words and bits in them must always
be addressed using the assigned prefixes.

Press the F2 Key to enable inputting and then specify the abbreviation (prefix)
and word range for each custom data area. The prefixes can be only one charac-
ter and cannot be the same as prefixes used for other data areas.

Custom areas must be set in order beginning from No. 1 on the display and must
be set so that words do not overlap between the areas. The smaller address in
each range must be specified first.

The Ins Key can be pressed to open up the current line and move all setting
down one line. The Del Key can be pressed to delete the data at the current cur-
sor position.

When you have finished setting data areas and prefixes, press the F10 Key and
then press the Enter Key to confirm. The settings will be checked for errors. If the
check finds no mistakes, press the Enter Key to return to the Customize menu. If
an error display appears, press the Enter Key to return to the input display for
function codes and correct the mistake. Possible errors are shown in the follow-
ing table.

Customization Section 7-3
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Error Meaning Correction

Duplicate prefixes The same prefix has been used
for more than one group or is
the the same as a prefix for the
normal data areas.

Change the prefixes so
that each is used only
once.

Duplicate ranges The same words have been
placed in two different groups.

Change the group ranges
so that no words overlap.

Range error The upper limit of the range is
specified first.

Specify the smaller
address first.

Saving Customized Settings
The following procedure can be used to save the customized settings from the
work disk to a data disk or the hard disk.

1, 2, 3... 1. Select “S:Save custom data” from the Customize menu.

2. If a data disk is being used, place a disk in the disk drive.

3. Designate the drive and file name into which to save the customized set-
tings. The file name may be up to eight characters long.

4. Input a heading for the file if desired. The heading can be up to 30 characters
long.

The Customize menu will return after the file has been saved.

Retrieving Customized Settings
The following procedure can be used to retrieve the customized settings from a
data disk or the hard disk to the work disk.

1, 2, 3... 1. Select “R:Retrieve custom data” from the Customize menu.

2. If a data disk is being used, place the proper disk in the disk drive.

3. Input the drive and the name of the file to be retrieved. The End Key can be
pressed to select the file name from a list of files on the specified disk.

The Customize menu will return after the file has been retrieved.

Customization Section 7-3
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Glossary

action In SFC programs, the individual executable elements in an action block. An ac-
tion can be defined either as a ladder diagram or as a single bit in memory.

Action Area A memory area that contains flags that indicate when actions are active.

action block A collection of all the actions for a single step in an SFC program. Each action is
accompanied by its action qualifier, set value, and feedback variable.

action number A number assigned to an action. Each action has a unique number. These num-
bers are used to access and to control the status of the action.

action program A ladder diagram program written to define an action.

action qualifier A designation made for a action to control when the action is to be executed in
respect to the status of the step.

active status One of the two main statuses that a step can be in. Active status includes pause,
halt, and execute status.

active step A step that is in either pause, halt, or execute status. There can be more than one
active step.

address A number used to identify the location of data or programming instructions in
memory or to identify the location of a network or a unit in a network.

advanced instruction An instruction input with a function code that handles data processing opera-
tions within ladder diagrams, as opposed to a basic instruction, which makes up
the fundamental portion of a ladder diagram.

allocation The process by which the PC assigns certain bits or words in memory for various
functions. This includes pairing I/O bits to I/O points on Units.

analog Something that represents or can process a continuous range of values as op-
posed to values that can be represented in distinct increments. Something that
represents or can process values represented in distinct increments is called
digital.

Analog I/O Unit I/O Units that convert I/O between analog and digital values. An Analog Input
Input converts an analog input to a digital value for processing by the PC. An
Analog Output Unit converts a digital value to an analog output.

AND A logic operation whereby the result is true if and only if both premises are true.
In ladder-diagram programming the premises are usually ON/OFF states of bits
or the logical combination of such states called execution conditions.

AQ See action qualifier.

area See data area and memory area.

area prefix A one or two letter prefix used to identify a memory area in the PC. All memory
areas except the CIO area require prefixes to identify addresses in them.

ASCII Short for American Standard Code for Information Interchange. ASCII is used to
code characters for output to printers and other external devices.
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asynchronous execution Execution of programs and servicing operations in which program execution
and servicing are not synchronized with each other.

Auxiliary Area A PC data area allocated to flags and control bits.

auxiliary bit A bit in the Auxiliary Area.

back-up A copy made of existing data to ensure that the data will not be lost even if the
original data is corrupted or erased.

bank One of multiple sections of a storage area for data or settings. The EM Area is
divided into banks each of which is accessed using the same addresses, but dif-
ferent bank numbers.

BASIC A common programming language. BASIC Units are programmed in BASIC.

basic instruction A fundamental instruction used in a ladder diagram. See advanced instruction.

Basic Rack Any of the following Racks: CPU Rack, Expansion CPU Rack, or Expansion I/O
Rack.

BASIC Unit A CPU Bus Unit used to run programs in BASIC.

baud rate The data transmission speed between two devices in a system measured in bits
per second.

BCD Short for binary-coded decimal.

binary A number system where all numbers are expressed in base 2, i.e., numbers are
written using only 0’s and 1’s. Each group of four binary bits is equivalent to one
hexadecimal digit. Binary data in memory is thus often expressed in hexadeci-
mal for convenience.

binary-coded decimal A system used to represent numbers so that every four binary bits is numerically
equivalent to one decimal digit.

bit The smallest piece of information that can be represented on a computer. A bit
has the value of either zero or one, corresponding to the electrical signals ON
and OFF. A bit represents one binary digit. Some bits at particular addresses are
allocated to special purposes, such as holding the status of input from external
devices, while other bits are available for general use in programming.

bit address The location in memory where a bit of data is stored. A bit address specifies the
data area and word that is being addressed as well as the number of the bit with-
in the word.

bit number A number that indicates the location of a bit within a word. Bit 00 is the rightmost
(least-significant) bit; bit 15 is the leftmost (most-significant) bit.

block See logic block and instruction block.

block comment A comment placed in a ladder diagrams that provides user information on an in-
struction block.

branching In SFC programs, a means of controlling program flow so that one step leads to
two or more steps. See conditional branch and parallel branch.

buffer A temporary storage space for data in a computerized device.
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building-block PC A PC that is constructed from individual components, or “building blocks.” With
building-block PCs, there is no one Unit that is independently identifiable as a
PC. The PC is rather a functional assembly of Units.

bus A communications path used to pass data between any of the Units connected
to it.

bus bar The line leading down the left and sometimes right side of a ladder diagram. In-
struction execution proceeds down the bus bar, which is the starting point for all
instruction lines.

bus link A data link that passed data between two Units across a bus.

byte A unit of data equivalent to 8 bits, i.e., half a word.

central processing unit A device that is capable of storing programs and data, and executing the instruc-
tions contained in the programs. In a PC System, the central processing unit ex-
ecutes the program, processes I/O signals, communicates with external de-
vices, etc.

channel See word.

character code A numeric (usually binary) code used to represent an alphanumeric character.

checksum A sum transmitted with a data pack in communications. The checksum can be
recalculated from the received data to confirm that the data in the transmission
has not been corrupted.

CIO Area A memory area used to control I/O and to store and manipulate data. CIO Area
addresses do not require prefixes.

common (link) parameter table A table of settings in a SYSMAC LINK System that specifies what words are to
be used in the data links for all PCs in the SYSMAC LINK System. See refresh
parameter table.

common data Data that is stored in a memory of a PC and which is shared by other PCs in the
same the same system. Each PC has a specified section(s) of the area allocated
to it. Each PC writes to the section(s) allocated to it and reads the sections allo-
cated to the other PCs with which it shares the common data.

Completion Flag A flag used with a timer or counter that turns ON when the timer has timed out or
the counter has reached its set value.

condition A symbol placed on an instruction line to indicate an instruction that controls the
execution condition for the terminal instruction. Each condition is assigned a bit
in memory that determines its status. The status of the bit assigned to each con-
dition determines the next execution condition. Conditions correspond to LOAD,
LOAD NOT, AND, AND NOT, OR, or OR NOT instructions.

conditional branch A branch in an SFC program where one step is connected to multiple steps but
the active status can be transferred to only one step at a time.

conditional join In an SFC program, a location where multiple steps coming from the same con-
ditional branch return to a single step.

constant An input for an operand in which the actual numeric value is specified. Constants
can be input for certain operands in place of memory area addresses. Some op-
erands must be input as constants.
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continued instruction line An automatic process on a Programming Device whereby a single instruction is
split in two to allow it to fit on the display. The continuation of the instruction line is
indicated by two solid boxes, one at the end of the first line and one at the begin-
ning of the second line, and the two resulting lines are treated as a single instruc-
tion line.

control bit A bit in a memory area that is set either through the program or via a Program-
ming Device to achieve a specific purpose, e.g., a Restart Bit is turned ON and
OFF to restart a Unit.

control signal A signal sent from the PC to effect the operation of the controlled system.

Control System All of the hardware and software components used to control other devices. A
Control System includes the PC System, the PC programs, and all I/O devices
that are used to control or obtain feedback from the controlled system.

controlled system The devices that are being controlled by a PC System.

count pulse The signal counted by a counter.

counter A dedicated group of digits or words in memory used to count the number of
times a specific process has occurred, or a location in memory accessed
through a TC bit and used to count the number of times the status of a bit or an
execution condition has changed from OFF to ON.

CPU See central processing unit.

CPU Bus Unit A special Unit used with CV-series PCs that mounts to the CPU bus. This con-
nection to the CPU bus enables special data links, data transfers, and process-
ing.

CPU Rack The main Rack in a building-block PC, the CPU Rack contains the CPU, a Power
Supply, and other Units. The CPU Rack, along with the Expansion CPU Rack,
provides both an I/O bus and a CPU bus.

cross-reference An operation that searches the program for usage of a specific data area bit or
word to see where and how the bit or word is being used. Used during program
changes and debugging.

C-series PC Any of the following PCs: C2000H, C1000H, C500, C200H, C40H, C28H, C20H,
C60K, C60P, C40K, C40P, C28K, C28P, C20K, C20P, C120, or C20.

custom data area A data area defined by the user within the CIO Area. Custom data areas can be
set from the CVSS and certain other Programming Devices.

CV Support Software A programming package run on an IBM PC/AT or compatible to serve as a Pro-
gramming Device for CV-series PCs.

CV-mode A form of communications useable only with CV-series PCs. See C-mode.

CV-series PC Any of the following PCs: CV500, CV1000, CV2000, or CVM1

CVSS See CV Support Software.

cycle One unit of processing performed by the CPU, including SFC/ladder program
execution, peripheral servicing, I/O refreshing, etc. The cycle is called the scan
with C-series PCs.
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cycle time The time required to complete one cycle of CPU processing.

cyclic interrupt See scheduled interrupt.

data area An area in the PC’s memory that is designed to hold a specific type of data.

data area boundary The highest address available within a data area. When designating an operand
that requires multiple words, it is necessary to ensure that the highest address in
the data area is not exceeded.

data disk A disk that is used to store user data.

data length In communications, the number of bits that is to be treated as one unit in data
transmissions.

data link An automatic data transmission operation that allows PCs or Units within PC to
pass data back and forth via common data areas.

data link area A common data area established through a data link.

data link table A table of settings kept in memory that specifies what words are to be part of a
data link for all PCs involved in the link.

data register A storage location in memory used to hold data. In CV-series PCs, data registers
are used with or without index registers to hold data used in indirect addressing.

data trace A process in which changes in the contents of specific memory locations are re-
corded during program execution.

data transfer Moving data from one memory location to another, either within the same device
or between different devices connected via a communications line or network.

debug A process by which a draft program is corrected until it operates as intended.
Debugging includes both the removal of syntax errors, as well as the fine-tuning
of timing and coordination of control operations.

DEBUG mode A mode of PC operation which enables basic debugging of user programs.

decimal A number system where numbers are expressed to the base 10. In a PC all data
is ultimately stored in binary form, four binary bits are often used to represent
one decimal digit, via a system called binary-coded decimal.

decrement Decreasing a numeric value, usually by 1.

default A value automatically set by the PC when the user does not specifically set
another value. Many devices will assume such default conditions upon the appli-
cation of power.

definer A number used as an operand for an instruction but that serves to define the in-
struction itself, rather that the data on which the instruction is to operate. Defin-
ers include jump numbers, subroutine numbers, etc.

destination The location where an instruction places the data on which it is operating, as op-
posed to the location from which data is taken for use in the instruction. The loca-
tion from which data is taken is called the source.

differentiated instruction An instruction that is executed only once each time its execution condition goes
from OFF to ON. Non-differentiated instructions are executed for each scan as
long as the execution condition stays ON.
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differentiation instruction An instruction used to ensure that the operand bit is never turned ON for more
than one scan after the execution condition goes either from OFF to ON for a
Differentiate Up instruction or from ON to OFF for a Differentiate Down instruc-
tion.

digit A unit of storage in memory that consists of four bits.

DIP switch Dual in-line package switch, an array of pins in a signal package that is mounted
to a circuit board and is used to set operating parameters.

distributed control A automation concept in which control of each portion of an automated system is
located near the devices actually being controlled, i.e., control is decentralized
and ‘distributed’ over the system. Distributed control is a concept basic to PC
Systems.

DM Area A data area used to hold only word data. Words in the DM area cannot be ac-
cessed bit by bit.

DM word A word in the DM Area.

downloading The process of transferring a program or data from a higher-level or host com-
puter to a lower-level or slave computer. If a Programming Device is involved,
the Programming Device is considered the host computer.

DR See data register.

dummy step A step in an SFC program that contains no actions, such as one used to transfer
execution to a subroutine.

EEPROM Electrically erasable programmable read-only memory; a type of ROM in which
stored data can be erased and reprogrammed. This is accomplished using a
special control lead connected to the EEPROM chip and can be done without
having to remove the EEPROM chip from the device in which it is mounted.

electrical noise Random variations of one or more electrical characteristics such as voltage, cur-
rent, and data, which might interfere with the normal operation of a device.

EM Area Extended Data Memory Area; an area that can be optionally added to certain
PCs to enable greater data storage. Functionally, the EM Area operates like the
DM Area. Area addresses are prefixes with E and only words can be accessed.
The EM Area is separated into multiple banks.

entry step A step in SFC programming that begins a subchart or interrupt program.

entry terminal A triangular symbol in SFC programming that comes before the entry step in a
subchart or interrupt program.

EPROM Erasable programmable read-only memory; a type of ROM in which stored data
can be erased, by ultraviolet light or other means, and reprogrammed.

error code A numeric code generated to indicate that an error exists, and something about
the nature of the error. Some error codes are generated by the system; others
are defined in the program by the operator.

Error Log Area An area in System DM that is used to store records indicating the time and nature
of errors that have occurred in the system.

even parity A communication setting that adjusts the number of ON bits so that it is always
even. See parity.
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event processing Processing that is performed in response to an event, e.g., an interrupt signal.

execution condition The ON or OFF status under which an instruction is executed. The execution
condition is determined by the logical combination of conditions on the same in-
struction line and up to the instruction currently being executed.

execution cycle The cycle used to execute all processes required by the CPU, including program
execution, I/O refreshing, peripheral servicing, etc.

execution time The time required for the CPU to execute either an individual instruction or an
entire program.

Expansion CPU Rack A Rack connected to the CPU Rack to increase the virtual size of the CPU Rack.
Units that may be mounted to the CPU Backplane may also be mounted to the
Expansion CPU Backplane.

Expansion I/O Rack A Rack used to increase the I/O capacity of a PC. In CV-Series PC, either one
Expansion I/O Rack can be connected directly to the CPU or Expansion CPU
Rack or multiple Expansion I/O Racks can be connected by using an I/O Control
and I/O Interface Units.

FA Factory automation.

factory computer A general-purpose computer, usually quite similar to a business computer, that
is used in automated factory control.

FAL error An error generated from the user program by execution of an FAL(006) instruc-
tion.

FALS error An error generated from the user program by execution of an FALS(007) instruc-
tion or an error generated by the system.

FAT File Allocation Table. This is an area of a floppy or hard disk which contains infor-
mation about the location of the files on the disk.

fatal error An error that stops PC operation and requires correction before operation can
continue.

fatal SFC error An error in SFC programming that makes further program execution impossible.

FCS See frame checksum.

feedback variable One of the input fields in an action block in a SFC program. Memory area ad-
dresses can be input for feedback variables as desired by the user, but do not
affect operation in any way.

file directory A list of the files on a floppy or hard disk.

filename extension The portion of a filename after the period. The extension can be no longer than 3
characters. It is usually used to indicate the type of the file (e.g. BAS indicates
files containing BASIC programs, and DAT indicates files containing data).

FINS See CV-mode.

flag A dedicated bit in memory that is set by the system to indicate some type of oper-
ating status. Some flags, such as the carry flag, can also be set by the operator
or via the program.
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force reset The process of forcibly turning OFF a bit via a programming device. Bits are usu-
ally turned OFF as a result of program execution.

force set The process of forcibly turning ON a bit via a programming device. Bits are usu-
ally turned ON as a result of program execution.

forced status The status of bits that have been force reset or force set.

frame checksum The results of exclusive ORing all data within a specified calculation range. The
frame checksum can be calculated on both the sending and receiving end of a
data transfer to confirm that data was transmitted correctly.

function code A two-digit number used to input an instruction into the PC.

FV See feedback variable.

GPC An acronym for Graphic Programming Console.

Graphic Programming Console A programming device with advanced programming and debugging capabilities
to facilitate PC operation. A Graphic Programming Console is provided with a
large display onto which ladder-diagram programs can be written directly in lad-
der-diagram symbols for input into the PC without conversion to mnemonic
form.

guidance display Messages that appear on-screen to aid the operator.

halt One of the three active statuses of steps in an SFC program. Steps in halt status
are not executed.

hardware error An error originating in the hardware structure (electronic components) of the PC,
as opposed to a software error, which originates in software (i.e., programs).

hexadecimal A number system where all numbers are expressed to the base 16. In a PC all
data is ultimately stored in binary form, however, displays and inputs on Pro-
gramming Devices are often expressed in hexadecimal to simplify operation.
Each group of four binary bits is numerically equivalent to one hexadecimal digit.

hold bit A bit in memory designated to maintain status when the PC’s operating mode is
changed or power is turned off and then back on.

hold Rack A Rack designated to maintain output status when the PC’s operating mode is
changed or power is turned off and then back on.

holding area Words in memory designated to maintain status when the PC’s operating mode
is changed or power is turned off and then back on.

host computer A computer that is used to transfer data to or receive data from a PC in a Host
Link system. The host computer is used for data management and overall sys-
tem control. Host computers are generally small personal or business comput-
ers.

host interface An interface that allows communications with a host computer.

Host Link System A system with one or more host computers connected to one or more PCs via
Host Link Units or host interfaces so that the host computer can be used to trans-
fer data to and from the PC(s). Host Link Systems enable centralized manage-
ment and control of PC Systems.
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Host Link Unit An interface used to connect a C-series PC to a host computer in a Host Link
System.

I/O allocation The process by which the PC assigns certain bits in memory for various func-
tions. This includes pairing I/O bits to I/O points on Units.

I/O bit A bit in memory used to hold I/O status. Input bits reflect the status of input termi-
nals; output bits hold the status for output terminals.

I/O Block Either an Input Block or an Output Block. I/O Blocks provide mounting positions
for replaceable relays.

I/O capacity The number of inputs and outputs that a PC is able to handle. This number
ranges from around one hundred for smaller PCs to two thousand for the largest
ones.

I/O comment A comment in a program that is related to the use of operands.

I/O Control Unit A Unit mounted to the CPU Rack to monitor and control I/O points on Expansion
CPU Racks or Expansion I/O Racks.

I/O delay The delay in time from when a signal is sent to an output to when the status of the
output is actually in effect or the delay in time from when the status of an input
changes until the signal indicating the change in the status is received.

I/O device A device connected to the I/O terminals on I/O Units, Special I/O Units, etc. I/O
devices may be either part of the Control System, if they function to help control
other devices, or they may be part of the controlled system.

I/O Interface Unit A Unit mounted to an Expansion CPU Rack or Expansion I/O Rack to interface
the Rack to the CPU Rack.

I/O interrupt An interrupt generated by a signal from I/O.

I/O interrupt entry terminal An entry terminal for an I/O interrupt program.

I/O interrupt return terminal A return terminal for an I/O interrupt program.

I/O name A name assigned to a bit or word used in a program that can be used to input the
bit or word, or can be displayed to indicate the bit or word on a monitor.

I/O point The place at which an input signal enters the PC System, or at which an output
signal leaves the PC System. In physical terms, I/O points correspond to termi-
nals or connector pins on a Unit; in terms of programming, an I/O points corre-
spond to I/O bits in the IR area.

I/O refreshing The process of updating output status sent to external devices so that it agrees
with the status of output bits held in memory and of updating input bits in memory
so that they agree with the status of inputs from external devices.

I/O response time The time required for an output signal to be sent from the PC in response to an
input signal received from an external device.

I/O table A table created within the memory of the PC that lists the I/O words allocated to
each Unit in the PC System. The I/O table can be created by, or modified from, a
Programming Device.

I/O Terminal A Remote I/O Unit connected in a Wired Remote I/O System to provide a limited
number of I/O points at one location. There are several types of I/O Terminals.

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/


Glossary

254

I/O Unit The most basic type of Unit mounted to a Backplane. I/O Units include Input
Units and Output Units, each of which is available in a range of specifications.
I/O Units do not include Special I/O Units, Link Units, etc.

I/O verification error A error generated by a disagreement between the Units registered in the I/O
table and the Units actually mounted to the PC.

I/O word A word in the CIO area that is allocated to a Unit in the PC System and is used to
hold I/O status for that Unit.

IBM PC/AT or compatible A computer that has similar architecture to, that is logically compatible with, and
that can run software designed for an IBM PC/AT computer.

immediate refreshing A form of I/O refreshing that is executed by certain types of instruction when the
instruction is executed to ensure that the most current input status is used for an
operand or to ensure that an output is effective immediately.

inactive status The status of a step in an SFC program in which the actions within that step are
not executed, with the exception of any actions with action qualifiers that extend
execution beyond active status. Inactive status also enables a step to go into
active status provided other conditions are met.

increment Increasing a numeric value, usually by 1.

index register A data storage location used with or without a data register in indirect address-
ing.

initial step A step that automatically goes to active status when SFC program execution is
begun.

initialize Part of the startup process whereby some memory areas are cleared, system
setup is checked, and default values are set.

input The signal coming from an external device into the PC. The term input is often
used abstractly or collectively to refer to incoming signals.

input bit A bit in the CIO area that is allocated to hold the status of an input.

Input Block A Unit used in combination with a Remote Interface to create an I/O Terminal. An
Input Block provides mounting positions for replaceable relays. Each relay can
be selected according to specific input requirements.

input device An external device that sends signals into the PC System.

input point The point at which an input enters the PC System. Input points correspond phys-
ically to terminals or connector pins.

input signal A change in the status of a connection entering the PC. Generally an input signal
is said to exist when, for example, a connection point goes from low to high volt-
age or from a nonconductive to a conductive state.

Input Terminal An I/O Terminal that provides input points.

insert The process by which a program section held in a peripheral device is saved in
PC memory at the location just prior to the last program section that was saved.

instruction A direction given in the program that tells the PC of the action to be carried out,
and the data to be used in carrying out the action. Instructions can be used to
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simply turn a bit ON or OFF, or they can perform much more complex actions,
such as converting and/or transferring large blocks of data.

instruction block A group of instructions that is logically related in a ladder-diagram program. A
logic block includes all of the instruction lines that interconnect with each other
from one or more line connecting to the left bus bar to one or more right-hand
instructions connecting to the right bus bar.

instruction execution time The time required to execute an instruction. The execution time for any one in-
struction can vary with the execution conditions for the instruction and the oper-
ands used in it.

instruction line A group of conditions that lie together on the same horizontal line of a ladder dia-
gram. Instruction lines can branch apart or join together to form instruction
blocks. Also called a rung.

interface An interface is the conceptual boundary between systems or devices and usual-
ly involves changes in the way the communicated data is represented. Interface
devices such as NSBs perform operations like changing the coding, format, or
speed of the data.

intermediate code A coding form for programs that is partway between the user-written code and
machine language code.

intermediate instruction An instruction other than one corresponding to a condition that appears in the
middle of an instruction line and requires at least one more instruction between it
and the right bus bar.

interrupt (signal) A signal that stops normal program execution and causes a subroutine to be run
or other processing to take place.

Interrupt Input Unit A Rack-mounting Unit used to input external interrupts into a PC System.

interrupt program A program that is executed in response to an interrupt.

inverse condition See normally closed condition.

IOIF An acronym for I/O Interface Unit.

IOM (Area) A collective memory area containing all of the memory areas that can be ac-
cessed by bit, including timer and counter Completion Flags. The IOM Area in-
cludes all memory area memory addresses between 0000 and 0FFF.

JIS An acronym for Japanese Industrial Standards.

joining A process used in SFC programs to return execution from steps on multiple
branch lines to a single step.

jump A type of programming where execution moves directly from one point in a pro-
gram to another, without sequentially executing any instructions in between.
Jumps in ladder diagrams are usually conditional on an execution condition;
jumps in SFC programs are conditional on the step status and transition condi-
tion status before the jump.

jump number A definer used with a jump that defines the points from and to which a jump is to
be made.

Kanji character A character in one of the three sets of characters used to write the Japanese
language
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keyed retrieval A method for searching for text that allows an item to be found though inputting
only a portion of it. For example, I/O comments can be found by inputting only a
portion from the beginning of the text string of which the I/O comment exists.

ladder diagram (program) A form of program arising out of relay-based control systems that uses cir-
cuit-type diagrams to represent the logic flow of programming instructions. The
appearance of the program is similar to a ladder, and thus the name.

ladder diagram symbol A symbol used in drawing a ladder-diagram program.

leading zero One of one or more consecutive zeros in the leftmost digits of an address or nu-
meric value.

least-significant (bit/word) See rightmost (bit/word).

LED Acronym for light-emitting diode; a device used as for indicators or displays.

leftmost (bit/word) The highest numbered bits of a group of bits, generally of an entire word, or the
highest numbered words of a group of words. These bits/words are often called
most-significant bits/words.

link A hardware or software connection formed between two Units. “Link” can refer
either to a part of the physical connection between two Units or a software con-
nection created to data existing at another location (i.e., data links).

Link Area A data area that is designed for use in data links.

link parameter table See common link parameter table.

Link System A system used to connect remote I/O or to connect multiple PCs in a network.
Link Systems include the following: SYSMAC BUS Remote I/O Systems, SYS-
MAC BUS/2 Remote I/O Systems, SYSMAC LINK Systems, Host Link Systems,
and SYSMAC NET Link Systems.

Link Unit Any of the Units used to connect a PC to a Link System. These include Remote
I/O Units, SYSMAC LINK Units, and SYSMAC NET Link Units.

load The processes of copying data either from an external device or from a storage
area to an active portion of the system such as a display buffer. Also, an output
device connected to the PC is called a load.

local network table A table that specifies all of the networks that a PC belongs to and the unit num-
bers of the Units connecting the PC to each of these networks.

logic block A group of instructions that is logically related in a ladder-diagram program and
that requires logic block instructions to relate it to other instructions or logic
blocks.

logic block instruction An instruction used to locally combine the execution condition resulting from a
logic block with a current execution condition. The current execution condition
could be the result of a single condition, or of another logic block. AND Load and
OR Load are the two logic block instructions.

loop-back The processes of using an alternate communications path that runs in the re-
verse direction of the normal communications path to prevent communications
from being disabled when communications along the normal path are not possi-
ble.
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machine code The binary program code that is actual executed by a CPU.

machine language A programming language in which the program is written directly into machine
code.

main program All of a program except for subroutine and interrupt programs.

mark trace A process in which changes in the contents of specific memory locations are re-
corded during program execution using MARK (174) instructions.

masked bit A bit whose status has been temporarily made ineffective.

masking ‘Covering’ an interrupt signal so that the interrupt is not effective until the mask is
removed.

Master Short for Remote I/O Master Unit.

master In a SYSMAC NET Link System, a Unit specified to manage network communi-
cations.

master number A number assigned to a master in a SYSMAC NET Link System. This number is
different from the unit number.

MCR Unit Magnetic Card Reader Unit.

megabyte A unit of storage equal to one million bytes.

memory area Any of the areas in the PC used to hold data or programs.

memory card A data storage media similar to a floppy disk.

memory switch A bit or bits in memory that are used to set operating parameters similar to the
way a hardware switch would be.

message number A number assigned to a message generated with the MSG(195) instruction.

mnemonic code A form of a ladder-diagram program that consists of a sequential list of the in-
structions without using a ladder diagram.

MONITOR mode A mode of PC operation in which normal program execution is possible, and
which allows modification of data held in memory. Used for monitoring or debug-
ging the PC.

most-significant (bit/word) See leftmost (bit/word).

MS-DOS An operating system in common use on smaller computers.

NC input An input that is normally closed, i.e., the input signal is considered to be present
when the circuit connected to the input opens.

negative delay A delay set for a data trace in which recording data begins before the trace signal
by a specified amount.

nesting Programming one loop within another loop, programming a call to a subroutine
within another subroutine, or programming an IF–ELSE programming section
within another IF–ELSE section.

Network Service Board A device with an interface to connect devices other than PCs to a SYSMAC NET
Link System.
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Network Service Unit A Unit that provides two interfaces to connect peripheral devices to a SYSMAC
NET Link System.

network support table Tables of settings used to establish operating parameters for SYSMAC LINK
and SYSMAC NET Link Systems.

NO input An input that is normally open, i.e., the input signal is considered to be present
when the circuit connected to the input closes.

node One of the positions in a LAN. Each node incorporates a device that can commu-
nicate with the devices at all of the other nodes. The device at a node is identified
by the node number.

node number A number used to identify a node on a network. The node number of a CV-series
PC is called the “unit number” in the PC Setup.

noise interference Disturbances in signals caused by electrical noise.

nonfatal error A hardware or software error that produces a warning but does not stop the PC
from operating.

non-fatal SFC error An error in SFC programming that does not make further program execution im-
possible, but that may be an indication of a problem in programming.

normal condition See normally open condition.

normally closed condition A condition that produces an ON execution condition when the bit assigned to it
is OFF, and an OFF execution condition when the bit assigned to it is ON.

normally open condition A condition that produces an ON execution condition when the bit assigned to it
is ON, and an OFF execution condition when the bit assigned to it is OFF.

NOT A logic operation which inverts the status of the operand. For example, AND
NOT indicates an AND operation with the opposite of the actual status of the op-
erand bit.

object code The code that a program is converted to before actual execution. See source
code.

octal A number system where all numbers are expressed in base 8, i.e., numbers are
written using only numerals 0 through 7.

odd parity A communications setting that adjusts the number of ON bits so that it is always
odd. See parity.

OFF The status of an input or output when a signal is said not to be present. The OFF
state is generally represented by a low voltage or by non-conductivity, but can be
defined as the opposite of either.

OFF delay The delay between the time when a signal is switched OFF (e.g., by an input
device or PC) and the time when the signal reaches a state readable as an OFF
signal (i.e., as no signal) by a receiving party (e.g., output device or PC).

offline The state in which a Programming Device is not functionally connected to the
CPU, although it may be connected physically.

offset A positive or negative value added to a base value such as an address to specify
a desired value.
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ON The status of an input or output when a signal is said to be present. The ON state
is generally represented by a high voltage or by conductivity, but can be defined
as the opposite of either.

ON delay The delay between the time when an ON signal is initiated (e.g., by an input de-
vice or PC) and the time when the signal reaches a state readable as an ON sig-
nal by a receiving party (e.g., output device or PC).

online The state in which a Programming Device is functionally connected to the CPU
so that CPU data and programs can be monitored or accessed.

online edit An edit to a program made from a peripheral device connected to and currently
online with a PC in PROGRAM or MONITOR mode. In MONITOR mode, this
means that the program is changed while it is actually being executed.

on-line removal Removing a Rack-mounted Unit for replacement or maintenance during PC op-
eration.

operand The values designated as the data to be used for an instruction. An operand can
be input as a constant expressing the actual numeric value to be used or as an
address to express the location in memory of the data to be used.

operand bit A bit designated as an operand for an instruction.

operand word A word designated as an operand for an instruction.

operating error An error that occurs during actual PC operation as opposed to an initialization
error, which occurs before actual operations can begin.

optical cable link In a Wired Remote I/O System, an optical cable connecting two Converting Link
Adapters.

optical communications A communications method in which signals are sent over optical fiber cable to
prevent noise interference and increase transmission distance.

Optical I/O Unit A Unit that is connected in an Optical Remote I/O System to provide 8 I/O points.
Optical I/O Units are not mounted to a Rack.

Optical Master Short for Optical Remote I/O Master Unit.

Optical Slave Rack A Slave Rack connected through an Optical Remote I/O Slave Unit.

OR A logic operation whereby the result is true if either of two premises is true, or if
both are true. In ladder-diagram programming the premises are usually ON/OFF
states of bits or the logical combination of such states called execution condi-
tions.

output The signal sent from the PC to an external device. The term output is often used
abstractly or collectively to refer to outgoing signals.

output bit A bit in the IR area that is allocated to hold the status to be sent to an output de-
vice.

Output Block A Unit used in combination with a Remote Interface to create an I/O Terminal. An
Output Block provides mounting positions for replaceable relays. Each relay can
be selected according to specific output requirements.

output device An external device that receives signals from the PC System.
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output point The point at which an output leaves the PC System. Output points correspond
physically to terminals or connector pins.

output signal A signal being sent to an external device. Generally an output signal is said to
exist when, for example, a connection point goes from low to high voltage or from
a nonconductive to a conductive state.

Output Terminal An I/O Terminal that provides output points.

overflow The state where the capacity of a data storage location has been exceeded.

overwrite Changing the content of a memory location so that the previous content is lost.

parallel branch A branch in an SFC program where one step is connection to multiple steps and
the active status must be transferred to all of the steps.

parallel join In an SFC program, a location where multiple steps coming from the same paral-
lel branch return to a single step.

Parameter Area A part of System DM used to designate various PC operating parameters.

Parameter Backup Area A part of System DM used to back up the Parameter Area.

parity Adjustment of the number of ON bits in a word or other unit of data so that the
total is always an even number or always an odd number. Parity is generally
used to check the accuracy of data after being transmitted by confirming that the
number of ON bits is still even or still odd.

parity check Checking parity to ensure that transmitted data has not been corrupted.

pause One of the three active statuses of steps in an SFC program. Steps in pause sta-
tus are not executed.

PC An acronym for Programmable Controller.

PC configuration The arrangement and interconnections of the Units that are put together to form
a functional PC.

PC System With building-block PCs, all of the Racks and independent Units connected di-
rectly to them up to, but not including the I/O devices. The boundaries of a PC
System are the PC and the program in its CPU at the upper end; and the I/O
Units, Special I/O Units, Optical I/O Units, Remote Terminals, etc., at the lower
end.

PCB An acronym for printed circuit board.

PC Setup A group of operating parameters set in the PC from a Programming Device to
control PC operation.

Peripheral Device Devices connected to a PC System to aid in system operation. Peripheral de-
vices include printers, programming devices, external storage media, etc.

peripheral servicing Processing signals to and from peripheral devices, including refreshing, com-
munications processing, interrupts, etc.

PID Unit A Unit designed for PID control.

polling The process whereby a devices consecutively sends signals to other devices in
the same network to pass data back and forth, e.g., as in a data link.
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positive delay A delay set for a data trace in which recording data begins after the trace signal
by a specified amount.

positive loop The normal loop used for communications. See negative loop.

power-off interrupt An interrupt executed when power to the PC is turned off.

power-on interrupt An interrupt executed when power to the PC is turned on.

present value The current value registered in a device at any instant during its operation. Pres-
ent value is abbreviated as PV. The use of this term is generally restricted to tim-
ers and counters.

printed circuit board A board onto which electrical circuits are printed for mounting into a computer or
electrical device.

PROGRAM mode A mode of operation that allows inputting and debugging of programs to be car-
ried out, but that does not permit normal execution of the program.

Programmable Controller A computerized device that can accept inputs from external devices and gener-
ate outputs to external devices according to a program held in memory. Pro-
grammable Controllers are used to automate control of external devices. Al-
though single-unit Programmable Controllers are available, building-block Pro-
grammable Controllers are constructed from separate components. Such Pro-
grammable Controllers are formed only when enough of these separate compo-
nents are assembled to form a functional assembly, i.e., there is no one individu-
al Unit called a PC.

programmed alarm An alarm given as a result of execution of an instruction designed to generate the
alarm in the program, as opposed to one generated by the system.

programmed error An error arising as a result of the execution of an instruction designed to gener-
ate the error in the program, as opposed to one generated by the system.

programmed message A message generated as a result of execution of an instruction designed to gen-
erate the message in the program, as opposed to one generated by the system.

Programming Console The simplest form or programming device available for a PC. Programming
Consoles are available both as hand-held models and as CPU-mounting mod-
els.

Programming Device A Peripheral Device used to input a program into a PC or to alter or monitor a
program already held in the PC. There are dedicated programming devices,
such as Programming Consoles, and there are non-dedicated devices, such as
a host computer.

PROM Programmable read-only memory; a type of ROM into which the program or
data may be written after manufacture, by a customer, but which is fixed from
that time on.

PROM Writer A peripheral device used to write programs and other data into a ROM for per-
manent storage and application.

prompt A message or symbol that appears on a display to request input from the opera-
tor.

protocol The parameters and procedures that are standardized to enable two devices to
communicate or to enable a programmer or operator to communicate with a de-
vice.
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PV See present value.

Rack An assembly that forms a functional unit in a Rack PC System. A Rack consists
of a Backplane and the Units mounted to it. These Units include the Power Sup-
ply, CPU, and I/O Units. Racks include CPU Racks, Expansion I/O Racks, and
I/O Racks. The CPU Rack is the Rack with the CPU mounted to it. An Expansion
I/O Rack is an additional Rack that holds extra I/O Units. An I/O Rack is used in
the C2000H Duplex System, because there is no room for any I/O Units on the
CPU Rack in this System.

rack number A number assigned to a Rack according to the order that it is connected to the
CPU Rack, with the CPU Rack generally being rack number 0.

Rack PC A PC that is composed of Units mounted to one or more Racks. This configura-
tion is the most flexible, and most large PCs are Rack PCs. A Rack PC is the
opposite of a Package-type PC, which has all of the basic I/O, storage, and con-
trol functions built into a single package.

RAM Random access memory; a data storage media. RAM will not retain data when
power is disconnected.

RAS An acronym for reliability, assurance, safety.

read-only area A memory area from which the user can read status but to which data cannot be
written.

refresh The process of updating output status sent to external devices so that it agrees
with the status of output bits held in memory and of updating input bits in memory
so that they agree with the status of inputs from external devices.

refresh parameter (table) A table of settings that specifies which words in the data links for a System are to
be refreshed for a particular PC. See common link parameter table.

Register Area A memory are that contains both index registers and data registers.

relay network table A table of settings that specifies which node in a network must be passed
through to reach another network.

relay-based control The forerunner of PCs. In relay-based control, groups of relays are intercon-
nected to form control circuits. In a PC, these are replaced by programmable cir-
cuits.

Remote I/O Master Unit The Unit in a Remote I/O System through which signals are sent to all other Re-
mote I/O Units. Remote I/O Master Unit is generally abbreviated to Master.

Remote I/O Slave Unit A Unit mounted to a Backplane to form a Slave Rack. Remote I/O Slave Unit is
generally abbreviated to simply “Slave.”

Remote I/O Subsystem A Master and all of the Remote I/O Units connected in series to it.

Remote I/O System A system in which remote I/O points on Slaves are controlled through one or
more Masters mounted to a CPU or Expansion CPU Rack.

Remote I/O Unit Any of the Units in a Remote I/O System. Remote I/O Units include Masters,
Slaves, Optical I/O Units, and I/O Terminals.

remote I/O word An I/O word allocated to a Unit in a Remote I/O System.
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reserved bit A bit that is not available for user application.

reserved word A word in memory that is reserved for a special purpose and cannot be accessed
by the user.

reset The process of turning a bit or signal OFF or of changing the present value of a
timer or counter to its set value or to zero.

response monitoring time The time a device will wait for a response to a data transmission before assum-
ing that an error has occurred.

Restart Bit A bit used to restart a Unit mounted to a PC.

restart continuation A process which allows memory and program execution status to be maintained
so that PC operation can be restarted from the state it was in when operation
was stopped by a power interruption.

retrieve The processes of copying data either from an external device or from a storage
area to an active portion of the system such as a display buffer. Also, an output
device connected to the PC is called a load.

retry The process whereby a device will re-transmit data which has resulted in an er-
ror message from the receiving device.

return step A step in SFC programming that ends a subroutine or interrupt program.

return terminal A triangular symbol in SFC programming that comes after the return step in a
subroutine or interrupt program.

reverse video Displaying characters on a monitor so that the normal colors of the characters
and the background are reversed.

right-hand instruction See terminal instruction.

rightmost (bit/word) The lowest numbered bits of a group of bits, generally of an entire word, or the
lowest numbered words of a group of words. These bits/words are often called
least-significant bits/words.

rising edge The point where a signal actually changes from an OFF to an ON status.

ROM Read only memory; a type of digital storage that cannot be written to. A ROM
chip is manufactured with its program or data already stored in it and can never
be changed. However, the program or data can be read as many times as de-
sired.

routing table Tables of setting that specify what networks a device is a member of and what
nodes must be passed through to reach other specific networks. See local net-
work table and relay network table.

RS-232C interface An industry standard for serial communications.

RS-422 interface An industry standard for serial communications.

RUN mode The operating mode used by the PC for normal control operations.

rung See instruction line.

scan The process used to execute a ladder-diagram program. The program is ex-
amined sequentially from start to finish and each instruction is executed in turn
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based on execution conditions. The scan also includes peripheral processing,
I/O refreshing, etc. The scan is called the cycle with CV-series PCs.

scan time The time required for a single scan of a ladder-diagram program.

scheduled interrupt An interrupt that is automatically generated by the system at a specific time or
program location specified by the operator. Scheduled interrupts result in the ex-
ecution of specific subroutines that can be used for instructions that must be ex-
ecuted repeatedly at a specified interval of time.

screen editor A program that is used on-screen to edit files.

self diagnosis A process whereby the system checks its own operation and generates a warn-
ing or error if an abnormality is discovered.

sequential function chart A programming method that allows overall processing to be programmed as a
flowchart of steps and detailed processing to be programmed as actions within
each step.

series A wiring method in which Units are wired consecutively in a string. In Link Sys-
tems wired through Link Adapters, the Units are still functionally wired in series,
even though Units are placed on branch lines.

servicing The process whereby the PC provides data to or receives data from external de-
vices or remote I/O Units, or otherwise handles data transactions for Link Sys-
tems.

set The process of turning a bit or signal ON.

set value The value from which a decrementing counter starts counting down or to which
an incrementing counter counts up (i.e., the maximum count), or the time from
which or for which a timer starts timing. Set value is abbreviated SV.

SFC An acronym for sequential function chart.

SFC jump A type of programming where execution moves directly from one step in a pro-
gram to another step, without sequentially executing the steps in between.

SFC jump entry The symbol or process used in an SFC program to indicate an SFC jump.

sheet A unit of programming in an SFC program. There is a limit on the number of steps
that can be contained within a single sheet and the types of processes that can
take place between sheets.

SIOU See Special I/O Unit.

Slave See Remote I/O Slave Unit.

Slave Rack A Rack containing a Remote I/O Slave Unit and controlled through a Remote I/O
Master Unit. Slave Racks are generally located away from the CPU Rack.

software error An error that originates in a software program.

software protect A means of protecting data from being changed that uses software as opposed
to a physical switch or other hardware setting.

software switch See memory switch.
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source code The code in which a program is written, e.g., ASCII. Source code must be con-
verted to object code before execution.

Special I/O Unit A Unit that is designed for a specific purpose. Special I/O Units include Position
Control Units, High-speed Counter Units, Analog I/O Units, etc.

SRAM Static random access memory; a data storage media.

step A basic unit of execution in an SFC program. Steps are used to organize an SFC
program by process and control the overall flow of program execution.

Step Area A memory area that contains a flag that indicates the status of steps in an SFC
program.

step timer A timer used to time execution of actions within a step in an SFC program.

store The process by which a program section held in a peripheral device is saved in
PC memory at the same location from which it was read.

string A sequence of letters, numbers, and/or symbols stored in memory.

subchart A section of an SFC program that is executed like a subroutine. See subroutine.

subchart dummy step A step in an SFC program that is used to call (activate) a subchart.

subchart entry step A step in SFC programming that begins a subchart.

subchart entry terminal A triangular symbol in SFC programming that comes before the entry step in a
subchart.

subchart return step A step in SFC programming that ends a subchart.

subchart return terminal A triangular symbol in SFC programming that comes after the return step in sub-
chart.

sub-loop A line mode used in a Remote I/O System to maintain communications when an
error occurs on the positive line.

subroutine A group of instructions placed separate from the main program and executed
only when called from the main program or activated by an interrupt.

subroutine number A definer used to identify the subroutine that a subroutine call or interrupt acti-
vates.

SV Abbreviation for set value.

synchronous execution Execution of programs and servicing operations in which program execution
and servicing are synchronized so that all servicing operations are executed
each time the programs are executed.

syntax The form of a program statement (as opposed to its meaning). For example, the
two statements, LET A=B+B  and LET A=B*2  use different syntaxes, but have
the same meaning.

syntax error An error in the way in which a program is written. Syntax errors can include
‘spelling’ mistakes (i.e., a function code that does not exist), mistakes in specify-
ing operands within acceptable parameters (e.g., specifying read-only bits as a
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destination), and mistakes in actual application of instructions (e.g., a call to a
subroutine that does not exist).

SYSMAC BUS/2 Remote I/O System A remote I/O system used to enable placing Slaves at remote locations to extend
the applicable range of a PC System.

SYSMAC LINK System A communications system used to create data links and enable network com-
munications between PCs.

SYSMAC NET Link System An optical LAN formed from PCs connected through SYSMAC NET Link Units. A
SYSMAC NET Link System also normally contains nodes interfacing computers
and other peripheral devices. PCs in the SYSMAC NET Link System can pass
data back and forth, receive commands from any interfaced computer, and
share any interfaced peripheral device.

SYSMAC NET Link Unit The Unit used to connect PCs to a SYSMAC NET Link System.

system configuration The arrangement in which Units in a System are connected. This term refers to
the conceptual arrangement and wiring together of all the devices needed to
comprise the System. In OMRON terminology, system configuration is used to
describe the arrangement and connection of the Units comprising a Control Sys-
tem that includes one or more PCs.

System DM A dedicated portion of the DM area that is used for special purposes in control-
ling and managing the PC. Includes the Program Version, Parameter Area, Pa-
rameter Backup Area, User Program Header, and Error Log Area.

system error An error generated by the system, as opposed to one resulting from execution of
an instruction designed to generate an error.

system error message An error message generated by the system, as opposed to one resulting from
execution of an instruction designed to generate a message.

terminal instruction An instruction placed on the right side of a ladder diagram that uses the final ex-
ecution conditions of an instruction line.

terminator The code comprising an asterisk and a carriage return (* CR) which indicates the
end of a block of data in communications between devices. Frames within a mul-
ti-frame block are separated by delimiters. Also a Unit in a Link System desig-
nated as the last Unit on the communications line.

timer A location in memory accessed through a TC bit and used to time down from the
timer’s set value. Timers are turned ON and reset according to their execution
conditions.

TR Area A data area used to store execution conditions so that they can be reloaded later
for use with other instructions.

TR bit A bit in the TR Area.

trace An operation whereby the program is executed and the resulting data is stored to
enable step-by-step analysis and debugging.

trace memory A memory area used to store the results of trace operations.

transfer The process of moving data from one location to another within the PC, or be-
tween the PC and external devices. When data is transferred, generally a copy
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of the data is sent to the destination, i.e., the content of the source of the transfer
is not changed.

transition A status in a SFC program that determines when active status is transferred
from one step to another. Transitions can be defined either as the status of a bit
or as an execution condition resulting from a ladder diagram.

Transition Area A memory area that contains Transition Flags.

Transition Flag A flag that indicates when a transition is ON or OFF.

transition number A number assigned to a transition and used to access its Transition Flag.

transmission distance The distance that a signal can be transmitted.

trigger A signal used to activate some process, e.g., the execution of a trace operation.

trigger address An address in the program that defines the beginning point for tracing. The ac-
tual beginning point can be altered from the trigger by defining either a positive or
negative delay.

UM area The memory area used to hold the active program, i.e., the program that is being
currently executed.

Unit In OMRON PC terminology, the word Unit is capitalized to indicate any product
sold for a PC System. Though most of the names of these products end with the
word Unit, not all do, e.g., a Remote Terminal is referred to in a collective sense
as a Unit. Context generally makes any limitations of this word clear.

unit address A number used to control network communications. Unit addresses are com-
puted for Units in various ways, e.g., 10 hex is added to the unit number to deter-
mine the unit address for a CPU Bus Unit.

unit number A number assigned to some Link Units, Special I/O Units, and CPU Bus Units to
facilitate identification when assigning words or other operating parameters.

unmasked bit A bit whose status is effective. See masked bit.

uploading The process of transferring a program or data from a lower-level or slave com-
puter to a higher-level or host computer. If a Programming Devices is involved,
the Programming Device is considered the host computer.

vector table A work file created by CVSS that is used by the software to access ladder pro-
grams for editing. The vector table lists the first address of each ladder program
block.

verification error See I/O verification error.

volume label The name of a volume of storage material (a floppy disk, hard disk, or memory
card).

watchdog timer A timer within the system that ensures that the scan time stays within specified
limits. When limits are reached, either warnings are given or PC operation is
stopped depending on the particular limit that is reached.

WDT See watchdog timer.

wildcard A special character used in a filename or extension to indicate zero or more pos-
sible characters.
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wire communications A communications method in which signals are sent over wire cable. Although
noise resistance and transmission distance can sometimes be a problem with
wire communications, they are still the cheapest and the most common, and per-
fectly adequate for many applications.

Wired Master A Remote I/O Master Unit connected via 2-conductor wire cables.

Wired Master A Remote I/O Slave Unit connected via 2-conductor wire cables.

Wired Slave Rack A Slave Rack connected through a Wired Slave.

Wired System A Remote I/O Master System connected via 2-conductor wire cables.

word A unit of data storage in memory that consists of 16 bits. All data areas consists
of words. Some data areas can be accessed only by words; others, by either
words or bits.

word address The location in memory where a word of data is stored. A word address must
specify (sometimes by default) the data area and the number of the word that is
being addressed.

word allocation The process of assigning I/O words and bits in memory to I/O Units and termi-
nals in a PC System to create an I/O Table.

Word Grouping See custom data area.

work area A part of memory containing work words/bits.

work bit A bit in a work word.

work disk The location is memory when data currently being worked with is stored.

work word A word that can be used for data calculation or other manipulation in program-
ming, i.e., a ‘work space’ in memory. A large portion of the IR area is always re-
served for work words. Parts of other areas not required for special purposes
may also be used as work words.

write protect switch A switch used to write-protect the contents of a storage device, e.g., a floppy
disk. If the hole on the upper left of a floppy disk is open, the information on this
floppy disk cannot be altered.

write-protect A state in which the contents of a storage device can be read but cannot be al-
tered.

zero-cross refresh An I/O refresh process in which I/O status is refreshed when the voltage of an AC
power supply is at zero volts.
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refer to is given in italics just prior to the number: Basics, Online, and Offline.

Symbols

.COD extension:  Basics 64, 78

A

abbreviations:  Basics 16;  Offline 13;  Online 13

action blocks
editing:  Offline 32

AQ:  Offline 34
FV:  Offline 35
SV:  Offline 34

execution time:  Offline 35
leading zeros:  Offline 37
monitoring:  Online 20

SV:  Online 21

action programs:  Basics 43
SFC:  Basics 59

addresses
changing, ladder:  Offline 103
changing word and bit addresses together, ladder:  Offline

109
I/O monitoring, ladder:  Online 44

Alt Key:  Basics 30

ASCII:  Basics 66

AUTOEXEC.BAT:  Basics 25

AUTOEXEC.CVS:  Basics 25

B

Backspace Key:  Basics 30

bit addresses, changing, ladder:  Offline 87, 103, 107

block comments:  Basics 44
comments used, ladder:  Offline 70
creating, ladder:  Offline 99
used, SFC:  Offline 19

C

Capitals Lock Key:  Basics 30

character keys:  Basics 29

checking procedure
ladder:  Offline 119
SFC:  Offline 46

clearing
action blocks, SFC:  Offline 38
errors, ladder:  Online 42
memory areas

ladder:  Online 54
SFC:  Online 29

multiple SFC parts:  Offline 42
SFC parts:  Offline 32

clearing memory
ladder:  Offline 65
related operations, ladder:  Offline 66
SFC:  Offline 17

clearing programs
ladder:  Offline 66, 67, 69

specified ranges:  Offline 68
SFC:  Offline 17, 18
sheets, SFC:  Offline 18

clock
displaying:  Online 149
setting:  Online 149

CNT, changing, ladder:  Offline 103, 107

columns
clearing from SFC:  Offline 42
copying in SFC:  Offline 41
creating, ladder:  Offline 89
deleting, ladder:  Offline 89
entering in SFC:  Offline 40

comments, finding, ladder:  Offline 99

communication unit settings, Link Units:  Online 105

compare, programs:  Offline 211;  Online 84

conditional branch, clearing, SFC:  Offline 32

conditions, finding, ladder:  Offline 97

CONFIG.SYS:  Basics 25

connecting
computer to PC:  Basics 18, 65
computer to printer:  Basics 19
hood assembly:  Basics 22
shielded wire not connecting to FG:  Basics 21
shielded wire to FG:  Basics 20
soldering:  Basics 21

connectors
RS–232C:  Basics 18, 20
RS–422:  Basics 20

continuing operation, example, ladder:  Offline 85, 86

control bits, data tracing:  Online 60

converting
SFC or ladder program to UM:  Offline 208

maximum actions:  Offline 209
maximum steps and transitions:  Offline 209
protecting:  Offline 210
SFC online editing space:  Offline 210

UM:  Offline 207
UM to SFC or ladder program:  Offline 211
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copying, floppy disks:  Basics 22

CPU Bus Units, communication unit settings:  Online 104

CPU SIOU Units
software switches:  Online 112
system setup:  Online 111

Ctrl Key:  Basics 30

cursor
action blocks, SFC:  Offline 33
DM:  Offline 152
editing DM:  Online 95
editing PC IDs:  Offline 187
general, SFC:  Offline 25
jumping, SFC:  Offline 44
ladder:  Offline 77
mnemonic display mode, ladder:  Offline 113
overview mode, SFC:  Offline 60
program view mode, SFC:  Offline 61

Cursor Keys:  Basics 30

custom data areas:  Offline 240;  Online 164
comparing:  Online 165
downloading:  Online 165
menu:  Offline 240
retrieving:  Offline 243
saving:  Offline 243
uploading:  Online 165

CVSS
setting operating environment:  Basics 49, 72
starting:  Basics 49, 72

CVSS package:  Basics 2, 22

D
data area lists:  Offline 194

cross-references:  Offline 195
printing

cross-reference lists:  Offline 197
used data areas:  Offline 196
used data areas with I/O comments:  Offline 197

used data areas:  Offline 194
with I/O comments:  Offline 195

data areas:  Basics 14, 38;  Offline 11;  Online 11

data disks:  Basics 37

data file structure:  Basics 40
directories:  Basics 41

data storage:  Basics 38

data tracing:  Offline 197;  Online 60
cancelling:  Online 66
control bits and flags:  Online 60
executing:  Online 63, 65

inputting parameters:  Online 65
resetting parameters:  Online 65

menu:  Online 62
menu operations:  Offline 198
reading:  Offline 198
retrieving:  Offline 198;  Online 66
saving:  Offline 198;  Online 66

data types:  Basics 41
comments:  Basics 43
I/O names:  Basics 43
programming:  Basics 41

SFC:  Basics 41

debugging:  Basics 3
procedure, ladder:  Online 57
section, ladder:  Online 56, 59
setting stop conditions, ladder:  Online 56, 59
specifying the first step, ladder:  Online 56
step, ladder:  Online 56, 58

Del Key:  Basics 30

DEVICE:  Basics 25

Device Driver Path:  Basics 24

DIET:  Basics 2;  Offline 2;  Online 2

directories:  Basics 41

display modes
addresses and I/O names, ladder:  Offline 72
changing SFC settings:  Offline 20;  Online 19
I/O addresses only, ladder:  Offline 72
I/O names and I/O comments, ladder:  Offline 73, 74
I/O names only, ladder:  Offline 73
instruction blocks, ladder:  Offline 71
mnemonic ladder programming:  Offline 74
program modes, ladder:  Offline 71
SFC programming menu:  Offline 16
switching procedure, ladder:  Offline 70, 72, 75

DM
changing prefixes:  Offline 241
copying:  Offline 153;  Online 97
creating:  Offline 242
editing:  Online 95

initial display:  Online 95
switching pages:  Online 95
switching PC Modes:  Online 96
writing data:  Online 96

fill:  Offline 153;  Online 97
HEX-ASCII switching:  Offline 154;  Online 97
printing:  Offline 154;  Online 97
reading an address:  Offline 153;  Online 96
retrieving data:  Offline 156;  Online 99
saving data:  Offline 155;  Online 98
switching bank numbers:  Online 98
switching display pages:  Offline 152
transferring data:  Online 99

comparing data:  Online 101
downloading data:  Online 100
uploading data:  Online 101

writing data:  Offline 152

DOS prompt:  Basics 23

downloading
custom data areas:  Online 165
DM data:  Online 100
EM data:  Online 100
from data disks:  Online 85
from hard disk:  Online 85
from work disk:  Online 83
routing tables:  Online 133
SYSMAC LINK data link tables:  Online 121
SYSMAC NET data link tables:  Online 115
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E
editing

DM:  Offline 151;  Online 95
examples, ladder:  Offline 87
general online editing

ladder:  Online 50
SFC:  Online 25

I/O comments:  Offline 138
I/O names:  Offline 131
I/O table:  Offline 157

function key operations:  Offline 158
I/O tables:  Online 90
insert mode, ladder:  Offline 89
modes, ladder:  Offline 65
monitor display, ladder:  Online 35
network support tables:  Offline 169
PC IDs:  Offline 186

function key operations:  Offline 187
PC Mode, SFC:  Online 27
related operations, ladder:  Online 52
set values, ladder:  Online 37
settings, SFC:  Offline 20;  Online 18
step status, SFC:  Online 30
steps, SFC:  Offline 38
transitions, SFC:  Offline 38
write mode, ladder:  Offline 87

EM, transferring data
comparing data:  Online 102
downloading data:  Online 100
uploading data:  Online 101

End Key:  Basics 30

Enter Key:  Basics 30

entering
action blocks, SFC:  Offline 38
addresses, ladder:  Offline 79
conditions, ladder:  Offline 77
initial steps, SFC:  Offline 30
instructions, ladder:  Offline 116
interrupt numbers:  Offline 29
ladder diagrams:  Offline 77

basic instructions:  Offline 80
using function codes:  Offline 81

mnemonic display mode, ladder:  Offline 113
mnemonics with the function keys:  Offline 113
operands, ladder:  Offline 79
SFC jumps:  Offline 30
SFC parts:  Offline 26
step numbers, SFC:  Offline 28
subchart dummy step, SFC:  Offline 31
text, SFC:  Offline 27
transition numbers, SFC:  Offline 28

error messages:  Basics 88;  Online 148
access right:  Online 149
all levels, ladder:  Offline 120
check level A, SFC:  Offline 46
check level B, SFC:  Offline 48
check level C, SFC:  Offline 49
current directory:  Online 148
history:  Online 149
I/O tables:  Offline 167
link program:  Offline 149

routing tables
local network table:  Offline 184
relay network tables:  Offline 184

SYSMAC LINK data link parameters
common link parameters:  Offline 178
refresh parameters:  Offline 178

SYSMAC NET data link tables:  Offline 172

Esc Key:  Basics 30

execution time, measuring, ladder:  Online 53

F
files

changing drive and path name:  Offline 205
copying:  Offline 204
creating and deleting directories:  Offline 205
data

retrieving:  Offline 157
saving:  Offline 156

deleting:  Offline 205
directories:  Offline 204
management:  Offline 203

memory card:  Online 152
menu operations:  Basics 5;  Offline 2, 203;  Online 2

printing:  Offline 206
renaming:  Offline 205

FINS command response codes, displays:  Basics 93

flags, data tracing:  Online 60

floppy disks
copying:  Basics 22
formatting:  Basics 63, 77
using:  Basics 22

FORMAT:  Offline 202

formatting floppy disk:  Basics 63, 77

function codes
changing:  Offline 241
customizing:  Offline 240

menu:  Offline 240
retrieving:  Offline 243
saving:  Offline 243

function keys:  Basics 31
debugging, ladder:  Online 56
I/O monitoring, ladder:  Online 45
I/O tables:  Online 88
monitoring display, ladder:  Online 36
read mode, ladder:  Offline 94
write mode, ladder:  Offline 76

H
HIS programs:  Offline 239–240

deleting:  Offline 240
recording:  Offline 239

Home Key:  Basics 30

hood assembly:  Basics 22
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I
I/O addresses

checking:  Offline 136
displays:  Basics 85
later assignment of I/O addresses:  Basics 84
specifying:  Offline 140

I/O comments:  Basics 43
clearing:  Offline 141
comment change, ladder:  Offline 106
comments used

ladder:  Offline 70
SFC:  Offline 19

displaying:  Offline 74
finding:  Offline 142
printing:  Offline 141
retrieving:  Offline 140
saving:  Offline 140

I/O monitoring
all I/O monitor display, ladder:  Online 42
alphanumeric key input, ladder:  Online 45
ASCII, ladder:  Online 46
clearing, ladder:  Online 46
editing PV, ladder:  Online 47
example, ladder:  Online 46
force reset, ladder:  Online 46
force set, ladder:  Online 46
input area, ladder:  Online 43
part I/O monitor display, ladder:  Online 42
pause monitor, ladder:  Online 48
SFC:  Online 24
writing, ladder:  Online 45

I/O names:  Basics 81
assigning names:  Basics 81
basic editing procedure:  Offline 133
checking:  Offline 136
clearing:  Offline 134
deleting unused names:  Offline 136
displays:  Basics 85
edit mode key operations:  Offline 139
edit mode key sequences:  Offline 132
editing:  Offline 132
finding:  Offline 137
later assignment of I/O addresses:  Basics 84
linking to programs:  Offline 136
name change, ladder:  Offline 104
names used

ladder:  Offline 70
SFC:  Offline 19

printing:  Offline 135
retrieving:  Offline 134
saving:  Offline 133
sorting:  Offline 137
writing:  Offline 132
writing a program with I/O names:  Basics 82

I/O tables:  Online 86
checking:  Offline 167;  Online 94

error messages:  Offline 167
clearing:  Offline 169
comparing:  Online 93
creating:  Online 93
customizing:  Offline 169

displaying
SYSMAC BUS Slaves:  Online 89
SYSMAC BUS/2 Slaves:  Online 88

editing:  Online 90
entering

CPU Bus Units:  Offline 162
I/O Terminals:  Offline 166
SYSMAC BUS Slaves:  Offline 166
SYSMAC BUS/2 Group-1 Slaves:  Offline 163
SYSMAC BUS/2 Group-2 Slaves:  Offline 164
SYSMAC BUS/2 Group-3 Slaves:  Offline 165

guidance displays
CPU Bus Unit:  Online 90
Group-2 events:  Online 90
I/O terminals:  Online 90
I/O Units:  Online 90
interrupt units:  Online 90
SYSMAC BUS Masters:  Online 90

PC Setup:  Offline 169;  Online 94
registering:  Basics 66
retrieving:  Offline 169
saving:  Offline 168
transferring:  Online 92

computer to PC:  Online 92
PC to computer:  Online 92

writing
basic racks:  Offline 159
C-series allocations:  Offline 161
function keys:  Offline 160
help screen:  Offline 162
Slave limitations:  Offline 162

IEC standards:  Basics 3

initialization:  Offline 202

Ins Key:  Basics 30

installing
CVSS:  Basics 23
display:  Basics 24

instruction blocks
editing, ladder:  Offline 101
editing operations, ladder:  Offline 102
editing procedure, ladder:  Offline 102
ladder:  Offline 71

instructions
finding, ladder:  Offline 97
function codes, ladder:  Basics 10;  Offline 7;  Online 7
mnemonics list, ladder:  Basics 12;  Offline 9;  Online 9
reading, ladder:  Offline 95
reading previous or next block, ladder:  Offline 96
scrolling large blocks, ladder:  Offline 96
tracing:  Online 71

interrupt programs, editing, ladder:  Offline 111;  Online 52

K

keyboard:  Basics 29
character keys:  Basics 29
function keys:  Basics 31
special keys:  Basics 30
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L
ladder diagrams

preparations
clearing memory:  Offline 75
setting display mode:  Offline 75
setting editing mode:  Offline 75

reversing NO and NC:  Offline 89

ladder programs
backing up the program:  Basics 77
creating:  Basics 73
guidelines:  Basics 72
monitoring:  Basics 78
overview:  Basics 71
procedures:  Basics 72
view mode:  Basics 29

Ladder Support Software, comparison with CVSS:  Basics 4

line connections
connecting instruction lines, ladder:  Offline 84
connecting multiple inputs, ladder:  Offline 84
continuing operation, ladder:  Offline 85
creating a blank line, ladder:  Offline 89
deleting, ladder:  Offline 82
deleting a blank line, ladder:  Offline 89
deleting vertical connections, ladder:  Offline 88
entering, ladder:  Offline 82
examples, ladder:  Offline 82
horizontal connections, ladder:  Offline 83

lines
clearing from SFC:  Offline 41
copying in SFC:  Offline 41
entering in SFC:  Offline 40

Link Units, software switches:  Online 104

links:  Offline 142
executing:  Offline 147
link mode, setting:  Offline 147
parameters

clearing:  Offline 150
creating:  Offline 143, 144
I/O comments:  Offline 143
I/O names:  Offline 143
printing:  Offline 150
retrieving:  Offline 150
save:  Offline 150
SFC programs:  Offline 143

program
edit mode key operations:  Offline 146
menu:  Offline 146

M
main offline menu:  Basics 28

marks, tracing:  Online 77

memory
capacity, ladder:  Offline 70
configuration:  Basics 37
display

ladder:  Offline 69

SFC:  Offline 19
left, PC:  Offline 19
map

ladder:  Online 35
SFC:  Online 26

media:  Basics 37
data disks:  Basics 37
main memory:  Basics 37
work disks:  Basics 37

required, PC:  Offline 19
used

ladder:  Offline 70
ladder-diagram:  Offline 19
SFC:  Offline 19

memory areas, clearing
ladder:  Online 54
SFC:  Online 29

memory banks, switching:  Offline 155

memory card
copying files:  Offline 215
deleting files:  Offline 215
initialization:  Offline 215
Memory Card Writer:  Offline 213

buffer RAM:  Offline 213
menu operations:  Offline 214
printing:  Offline 216
renaming files:  Offline 215
transferring files

computer to memory card:  Offline 215
memory to computer:  Offline 215

memory cards:  Online 152
changing files:  Online 158
clearing files:  Online 159
copying files:  Online 158
file management:  Online 152

menu operations:  Online 152
file types and extensions:  Online 154
initializing:  Online 154
menu operations:  Online 153
transferring between computer and memory card:  Online

158
transferring from memory card to PC

all programs:  Online 157
extended PC Setup:  Online 158
IOM words:  Online 157

transferring from PC to memory card
extended PC Setup:  Online 157
IOM words:  Online 156
programs:  Online 155

mnemonic display mode
alphanumeric key input, ladder:  Offline 115
changing instructions, ladder:  Offline 117
correcting input characters, ladder:  Offline 116
deleting instructions, ladder:  Offline 118
editing numbers, ladder:  Offline 115
entering bit addresses, ladder:  Offline 115
entering data, ladder:  Offline 115
entering instructions, ladder:  Offline 115
entering word addresses, ladder:  Offline 115
inserting instructions, ladder:  Offline 117
main programming menu, ladder:  Offline 113
preparations, ladder:  Offline 112
programming screen, ladder:  Offline 112
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reading programs, ladder:  Offline 118

monitoring:  Basics 3
action status:  Online 23

clear:  Online 24
PV:  Online 24
range:  Online 24
SV:  Online 24

cross-references
ladder:  Online 41
SFC:  Online 25

cycle time, SFC:  Online 28
differentiate monitor, ladder:  Online 40
function keys, ladder:  Online 34
initial display, SFC:  Online 19
ladder programs:  Basics 78
menu

ladder:  Online 34
SFC:  Online 16

pause monitor, ladder:  Online 38
SFC programs:  Basics 68

moving, multiple SFC parts:  Offline 43

N
number of displayed steps, changing SFC settings:  Offline 22;

Online 19

Numeral Lock Key:  Basics 31

numeric ranges permitted:  Offline 49

O
offline

data flow:  Basics 37
data areas:  Basics 38
data storage:  Basics 38

edit
DM operations:  Basics 7;  Offline 4;  Online 4
I/O table operations:  Basics 7;  Offline 4;  Online 4
miscellaneous operations:  Basics 7;  Offline 4;  Online 4

programming
ladder-only mode:  Basics 6;  Offline 3;  Online 3
SFC detail view mode:  Basics 5;  Offline 2;  Online 2
SFC program view:  Basics 6;  Offline 3;  Online 3

offline operations:  Basics 32
Command.com:  Basics 34
Convert UM:  Basics 34
Customize:  Basics 34
Data Area Lists:  Basics 33
Data trace:  Basics 33
Edit DM:  Basics 33
Edit I/O comments:  Basics 33
Edit I/O names:  Basics 33
Edit I/O table:  Basics 33
Edit PC ID:  Basics 33
End:  Basics 34
File management:  Basics 33
Format floppy:  Basics 34
Memory card:  Basics 34
Network support table:  Basics 34

PC setup:  Basics 34
Program:  Basics 32
Program Link:  Basics 33
System setup:  Basics 33

online
data flow:  Basics 38
edit

DM operations:  Basics 9;  Offline 6;  Online 6
I/O table operations:  Basics 9;  Offline 6;  Online 6

going online:  Basics 65
miscellaneous operations:  Basics 9;  Offline 6;  Online 6
monitoring

ladder mode:  Basics 8;  Offline 6;  Online 6
SFC detail view mode:  Basics 8;  Offline 5;  Online 5
SFC program view:  Basics 8;  Offline 6;  Online 6

transfer program and data:  Basics 8;  Offline 5;  Online 5

online operations:  Basics 34
Clock:  Basics 36
CPU Bus Unit setup:  Basics 36
Customize:  Basics 36
Data trace:  Basics 35
Debug:  Basics 35
Diagnosis network:  Basics 36
Edit DM:  Basics 35
Edit I/O table:  Basics 35
File management:  Basics 36
Memory card:  Basics 36
Monitor:  Basics 35
Network support table:  Basics 36
PC setup:  Basics 36
Program trace:  Basics 36
Protect UM:  Basics 36
Read errors:  Basics 36
SYSMAC BUS/2:  Basics 36
System setup:  Basics 36
Transfer program & data:  Basics 35

operands, finding, ladder:  Offline 98

operating modes:  Basics 28
ladder program view:  Basics 29
overview:  Basics 29
SFC detail view:  Basics 28

overview mode:  Basics 29
SFC:  Offline 59;  Online 31

P

PC ID, I/O monitoring:  Online 44

PC IDs
changing:  Offline 188
checking:  Offline 191
clearing:  Offline 190
edit menu:  Offline 189
fill:  Offline 190
finding:  Offline 192
printing:  Offline 190
retrieving:  Offline 189
saving:  Offline 189
sorting:  Offline 191
writing:  Offline 188
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PC Setup:  Offline 221;  Online 163
clearing:  Offline 239
displays

CPU Bus Links:  Offline 233
cycle monitoring time:  Offline 237
cycle time:  Offline 236
display mode at startup:  Offline 238
error log area:  Offline 237
execution controls 1:  Offline 232
execution controls 2:  Offline 232
first words for Group-1 and Group-2 Slaves:  Offline 234
first words for Group-3 Slaves:  Offline 235
first words for I/O terminals:  Offline 235
first words for local racks:  Offline 234
holding bits:  Offline 229
host link:  Offline 233
I/O refresh:  Offline 231
momentary power interruption time:  Offline 236
scheduled interrupt interval:  Offline 233
startup hold:  Offline 230
startup mode:  Offline 230
startup processing:  Offline 230

menu operations:  Online 163
retrieving:  Offline 238;  Online 164
saving:  Offline 238;  Online 164
setting:  Online 164
system setup:  Offline 222

default settings:  Offline 228
details:  Offline 224
overview:  Offline 222

transferring:  Online 164

PgDn Key:  Basics 31

PgUp Key:  Basics 31

pins, functions:  Basics 20

printers, models:  Basics 20

printing
all sheets, SFC:  Offline 53
current sheet, SFC:  Offline 59
examples

ladder:  Offline 127
SFC:  Offline 56

ladder diagrams:  Offline 125
mnemonics, ladder:  Offline 127
procedure, ladder:  Offline 124
settings, ladder:  Offline 126

program addresses, retrieving, ladder:  Offline 96

program tracing:  Online 67
action traces:  Online 68

executing:  Online 68
retrieving:  Online 70

instructions:  Online 71
executing:  Online 72
retrieving:  Online 74

mark traces:  Online 77
executing:  Online 77
retrieving:  Online 79

program view mode
preparations, SFC:  Online 31
returning to detail view, SFC:  Online 32
selecting steps, SFC:  Online 31
selecting transitions, SFC:  Online 32
SFC:  Offline 61
specifying blanks, SFC:  Online 32

programming
general, SFC:  Offline 24
input screen, ladder:  Offline 75
ladder:  Offline 75
menu

ladder:  Offline 64
SFC:  Offline 16

preparations for SFC:  Offline 24
screen

ladder:  Offline 64
SFC:  Offline 24

programs
comparing:  Offline 211;  Online 84
structure:  Basics 41
writing with I/O names:  Basics 82

PrtSc Key:  Basics 31

R
RAM disks:  Basics 37

response codes, FINS commands, displays:  Basics 93

retrieving
data trace:  Online 66
DM data:  Online 99
examples, ladder:  Offline 96
ladder:  Offline 93;  Online 37
ladder programs:  Offline 95
ladder read screen:  Offline 93
PC Setup:  Online 164
programs

ladder:  Offline 123
SFC:  Offline 53

sheets, SFC:  Offline 49

routing tables
C-series PCs communication:  Offline 182
checking:  Offline 183
clearing:  Offline 184;  Online 132
comparing:  Online 133
display:  Online 130
downloading:  Online 133
editing

local network table:  Offline 182
relay network table:  Offline 183

error message table
local network table:  Offline 184
relay network table:  Offline 184

local network table:  Offline 180
menu:  Offline 181;  Online 131
network communication range:  Offline 181
printing:  Offline 185
relay network table:  Offline 181
retrieving:  Offline 185;  Online 131
saving:  Offline 184;  Online 134
transferring:  Online 131
uploading:  Online 132
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S
saving

PC Setup:  Online 164
programs

ladder:  Offline 121
SFC:  Offline 52

sheets, SFC:  Offline 49

screen displays:  Basics 28
main offline menu:  Basics 28

searching, ladder:  Offline 93

SFC
action programs:  Basics 59
backing up the program:  Basics 63
creating SFC:  Basics 50
detail view mode:  Basics 28
guidelines:  Basics 49
monitoring:  Basics 68
overview:  Basics 48
procedures:  Basics 49
registering I/O tables:  Basics 66
transferring programs:  Basics 67
transition programs:  Basics 59

sheets
retrieving, SFC:  Offline 51
saving, SFC:  Offline 49
size, changing SFC settings:  Offline 23;  Online 19
transferring

computer to PC:  Online 27
PC to computer:  Online 26
related operations:  Online 28
SFC:  Online 16

writing, SFC program view mode:  Offline 61

shielded wire:  Basics 20

Shift Key:  Basics 31

software switches
CPU SIOU Units:  Online 112
Link Units:  Online 104
settings

SYSMAC BUS/2 Masters:  Online 110
SYSMAC LINK:  Online 110
SYSMAC NET:  Online 109

soldering:  Basics 21

SPDTLDRV.SYS:  Basics 25

SPDWADRV.SYS:  Basics 25

special keys:  Basics 30
Alt Key:  Basics 30
Backspace Key:  Basics 30
Capital Lock Key:  Basics 30
Ctrl Key:  Basics 30
Cursor Keys:  Basics 30
Del Key:  Basics 30
End Key:  Basics 30
Enter Key:  Basics 30
Esc Key:  Basics 30
Home Key:  Basics 30
Ins Key:  Basics 30
Numeral Lock Key:  Basics 31
PgDn Key:  Basics 31

PgUp Key:  Basics 31
PrtSc Key:  Basics 31
Shift Key:  Basics 31
Tab Key:  Basics 31

specifications, computer:  Basics 2

starting, CVSS:  Basics 25, 49, 72

steps
clearing, SFC:  Offline 32
editing operations, SFC:  Offline 39
monitoring

clear:  Online 23
range:  Online 22
SFC:  Online 21

specifying, SFC program view mode:  Offline 62

store
editing, ladder:  Offline 90
program sections not applicable, ladder:  Offline 91

store insert
editing, ladder:  Offline 90
program sections not applicable, ladder:  Offline 91

symbols
deleting, ladder:  Offline 88
inserting, ladder:  Offline 88

SYSMAC BUS/2 Remote I/O System
communication cycle time:  Online 109
communication error process:  Online 108
error check:  Online 108
hardware checks:  Online 109
response monitor time:  Online 109
transfer error count:  Online 109

SYSMAC BUS/2 support:  Online 141
activating Slaves:  Online 144
displaying status:  Online 142
inactivating Slaves:  Online 144
line mode:  Online 145
reading cycle time:  Online 143
Slave connection status:  Online 143
testing:  Online 142

SYSMAC LINK data link tables:  Offline 173
checking:  Offline 177
clearing:  Offline 179;  Online 126
common link parameter screen:  Offline 173
communication cycle time:  Online 129
comparing:  Online 123
copying:  Offline 178
downloading:  Online 121
editing:  Offline 175
editing refresh parameters:  Offline 176
error massage table

common link parameter:  Offline 178
refresh parameter:  Offline 178

function keys:  Offline 175
menu:  Offline 174;  Online 118
monitoring status:  Online 128
node refresh parameter screen:  Offline 174
parameter ranges:  Offline 177
printing:  Offline 180
refresh cycle time:  Online 130
retrieving:  Offline 179;  Online 120
saving:  Offline 179;  Online 127
starting and stopping:  Online 127
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transferring:  Online 120
uploading:  Online 120

SYSMAC LINK Systems
data link areas:  Online 107
number of words:  Online 107
setting polled or polling:  Online 108

SYSMAC NET data link tables:  Offline 170;  Online 114
checking:  Offline 171

error message table:  Offline 172
clearing:  Offline 172
comparing:  Online 116
downloading:  Online 115
editing:  Offline 171
monitoring status:  Online 117
printing:  Offline 173
retrieving:  Offline 172;  Online 114
saving:  Offline 172;  Online 116
starting and stopping:  Online 117
transferring:  Online 114
uploading:  Online 115

SYSMAC NET Link Systems
Binary and ASCII:  Online 106
data link areas:  Online 106
datagram format:  Online 106
Master and Slave:  Online 106
number of words:  Online 106
transfer delay time:  Online 106

system disks:  Basics 2, 22;  Offline 2;  Online 2

system settings:  Basics 5;  Offline 2;  Online 2

system setup:  Offline 218;  Online 162
communications mode:  Offline 218

ASCII:  Offline 219
binary:  Offline 219

CPU SIOU Units:  Online 111
destination network:  Online 162
host interface specifications:  Online 163
Memory Card Writer:  Offline 221
menu operations:  Online 162
message number:  Offline 221;  Online 163
printer:  Online 163
printer type:  Offline 221
program check PC:  Offline 221
program type:  Offline 221

T
Tab Key:  Basics 31

testing:  Online 134
SYSMAC LINK:  Online 137

broadcast test:  Online 138
internode test:  Online 137
network parameters:  Online 140
node status:  Online 139

unit error history:  Online 140
SYSMAC NET:  Online 135

internode test:  Online 135
node status:  Online 136
unit error history:  Online 136

text input
action blocks, SFC:  Offline 36
changing SFC settings:  Offline 20;  Online 19

TIM, changing, ladder:  Offline 103, 107

transferring
data:  Online 82
program data from PC:  Basics 45
program data to data disk:  Basics 44
program data to PC:  Basics 44
programs:  Online 82
SFC programs:  Basics 67

transition programs:  Basics 43
SFC:  Basics 59

transitions
editing operations, SFC:  Offline 39
specifying, SFC program view mode:  Offline 62

U
UM

clearing all protection:  Online 166
converting:  Offline 207
partially clearing protection:  Online 166
protecting:  Online 165, 166

uploading
custom data areas:  Online 165
DM data:  Online 101
EM data:  Online 101
routing tables:  Online 132
SYSMAC LINK data link tables:  Online 120
SYSMAC NET data link tables:  Online 115
to data disk:  Online 85
to hard disk:  Online 85
to work disk:  Online 83

V
VDISK.SYS:  Basics 24, 25

W
wire connectors:  Basics 20

word addresses, changing, ladder:  Offline 108, 109

work disks:  Basics 22, 37

writing, cycle time, ladder:  Online 52
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AMERICA

BRASIL
OMRON ELECTRÔNICA DO BRASIL LTDA.
Rua Acruas, 220–Jd. Aeroporto
CEP 04612–São Paulo/SP
Tel: (11)542–1611/Fax: (11)241–0736
Tlx: 1154121 OMRO BR

CANADA
OMRON CANADA INC.
885 Milner Avenue, 
Scarborough, Ontario M1B 5V8
Tel: (416)286–6465/Fax: (416)286–6648

Montreal
OMRON CANADA INC. (Regional Office)
227 Place Frontenac, Pointe Claire, Quebec H9R 4Z7
Tel: (514)694–6361

U.S.A.
OMRON ELECTRONICS INC.
1 East Commerce Drive, Schaumburg, IL 60173
Tel: (708)843–7900/Fax: (708)843–8568

Atlanta
2987 Clairmont Road, Suite 120 
Atlanta, GA 30345
Tel: (404)315–1636/Fax: (404)315–1725

Boston
100 Conifer Hill Drive, Suite 503–504,
Danvers, MA01923
Tel: (508)774–6501/Fax: (508)774–3109

Cincinnati
4350 Glendale-Milford Road, 
Suite 110 Cincinnati, OH 45242
Tel: (513)733–8334/Fax: (513)733–8363

Dallas
1501 LBJ Freeway, Suite 160, MS109 
Dallas, TX 75234
Tel: (214)241–2597/Fax: (214)247–2436

Los Angeles
750 The City Drive S, #120 
Orange, CA 92668–4940
Tel: (714)937–6333/Fax: (714)937–6366

Philadelphia
180 Sheree Blvd., 
Suite 3800, Exton, PA 19341
Tel: (215)524–1897/Fax: (215)524–5631

San Francisco
20045 Stevens Creek Blvd. Suite 1B,
Cupertino CA95014
Tel: (408)255–9231/Fax: (408)996–3854

OCEANIA & ASIA

AUSTRALIA
OMRON ELECTRONICS PTY. LTD.
Unit 3A, 13 Rodborough Rd., Frenchs Forest, NSW 2086
Tel: (02)975–1511/Fax: (02)975–1518

HONG KONG
OMRON ELECTRONICS ASIA LTD.
Unit 1510–12, Silvercord Tower 1
30, Canton Road, Tsimshatsui, Kowloon
Tel: 3753827/Fax: 3751475/Tlx: 41092 OMRON HX

INDONESIA

P.T. INTERPANCA WIRA DINAMIKA
JI. Pinangsia Timur No. 48
Jakarta 11110 Indonesia
Tel: 6900601/Fax: 6499081/Tlx: 42951–IA

JAPAN

OMRON Corporation
FA Division H.Q.
13F Gotenyama Mori Bldg.
4–7–35, Kitashinagawa, Shinagawa–ku,
Tokyo 140 Japan 
Tel: (03)5488–3189/Fax: (03)5488–3271

CHINA

OMRON CONTROL SYSTEM (CHINA) CO., LTD.
5/F Chang Fu Gong Office Bldg.,
A–26 Jian Guo Men Wai Da Jie, Beijing
Tel: 513–0674/Fax: 513–9236

KOREA

OMRON KOREA CO., LTD.
Room No. 802, New Seoul Bldg., #618–3 Sin Sa–Dong,
Kang Nam–Gu Seoul
Tel: 82–2–512–0871/Fax: 82–2–511–9279

MALAYSIA

OMRON ELECTRONICS SALES AND SERVICE (M)
SDN BHD
103 Jalan SS25/2, Jaya Mewah,
47301 Pataling Jaya Selangor
Tel: (03)7037323/Fax: (03)7036618

NEW ZEALAND

OMRON ELECTRONICS LTD.
65 Boston Road, Private Bag,
Symonds Street,  Auckland
Tel: 09–358–4400/Fax: 09–358–4411

PAKISTAN

KARIKO
7, Scotch Corner, Upper Mall Lahore–3
Tel: 42–875805/Fax: 42–322787/Tlx: 44679 CTOLH PK

PHILIPPINES

P.I. ELECTRICAL SUPPLY CO., INC.
682–684 Rizal Avenue Sta. Cruz, Manila
Tel: 49–86–20/Tlx: 63299 PIELSU PN

SINGAPORE

OMRON SINGAPORE (PTE.)LTD.
5 Little Road #08–01, Cemtex Industrial Bldg, 1953
Tel: 2830006/Fax: 2850682/Tlx: RS23403

TAIWAN

OMRON TAIWAN ELECTRONICS INC.
MAIN OFFICE
6F. Home Young Bldg, No. 363, Fu-Shing N. Rd.
Taipei, Taiwan, R.O.C.
Tel: 2–716–3745/Fax: 2–712–6712

THAILAND

OMRON–TRISAK CO., LTD.
248 Rajchadapisek Rd. Huay Kwang
Bangkok 10310
Tel: 274–0081/Fax: 274–0432
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EUROPE

AUSTRIA
OMRON ELECTRONICS GES.M.B.H.
Altmannsdorferstrasse 142, A–1230 Vienna
Tel: 43–222–80190/Fax: 43–222–8044846
Tlx: 134832

BELGIUM
OMRON ELECTERONICS N.V./S.A.
Stationsstraat 24, B–1702 Groot–Bijgaarden
Tel: (02)4662480/Fax: (02)4660687/Tlx: 62150

DENMARK
OMRON ELECTRONICS A/S
Odinsvej 15
DK-2600 Glostrup
Tel: 45-43440011/Fax: 45-43440211

FINLAND
OMRON ELECTRONICS OY
Metsanpojankuja 5
SF–02130 ESPOO
Tel: 358–0–460511/Fax: 358–0–460136

FRANCE
OMRON ELECTRONICS S.a.r.l.
BP33, 19, rue du Bois Galon,
94121 Fontenay–sous–Bois Cédex, Paris
Tel: (1)48761212/Fax: (1)48760930/Tlx: 264931

GREECE
KALAMARAKIS & SAPOUNAS, S.A.
10, Grigoriou Kydonion Street, GR–111 44 Athens
Tel: (01)2235511.12/Fax: (01)2027500
Tlx: 216736

ITALY
OMRON ELECTRONICS S.r.l.
Viale Certosa 49, 20149 Milano
Tel: (02)32681/Fax: (02)325154

NETHERLANDS
OMRON ELECTRONICS B.V.
Jan Rebelstraat 4, NL–1069 CB, Amsterdam–Osdorp
Tel: (020)6196363/Fax: (020)6198292

NORWAY
OMRON ELECTRONICS NORWAY A/S
P.O. Box 109 Bryn, N–0611
Oslo 6 Norway
Tel: 47(2)65 75 00/Fax: 47(2)65 83 00

PORTUGAL
OMRON ELECTRONICS LDA.
Edificio OMRON
Rua de Sao Tome, Lote 131
2685 SACAVEM
Tel: 351–941–7599/Fax: 351–941–7899

SPAIN
OMRON ELECTRONICS S.A.
c/Arturo Soria 95, E–28027 Madrid
Tel: (91)4070211/Fax: (91)4071454

SWEDEN
OMRON ELECTRONICS A.B.
Vallgatan 9, S–17166 Solna Sweden
Tel: (46)8–6551800/Fax: (46)8–6551960

SWITZERLAND

OMRON ELECTRONICS AG
Gewerbestrasse 7, 6330 Cham
Tel: (042)416441/Fax: (042)416445

U.K.

OMRON ELECTRONICS LTD.
1 Apsley Way, Staples Corner, London NW2 7HF
Tel: (81)4504646/Fax: (81)4503186

GERMANY

OMRON ELECTRONICS G.m.b.H.
Oberrather Strasse, 6, D–4000 Düsseldorf 30
Tel: (0211)96580/Fax: (0211)9658107/Tlx: 8581890

MIDDLE EAST & AFRICA

BAHRAIN

EBRAHIM AL–SHAKAR & SONS
P.O Box 5344, Manama 304
Tel: 255472/Fax: 277894/Tlx: 8588 ESSCO–BN

KENYA

SWITCHGEAR & CONTROLS, LTD.
P.O. Box 42503, Nairobi
Tel: 540381/Fax: 544788/Tlx: 25522 SWITCH GR

KUWAIT

AMMAR & PARTNERS ELECTRICAL CO
P.O. Box 1871, 13019 Safat
Tel: 4830122/Fax: 4841818/Tlx: 44486 APPECO

MOROCCO

MEST COMPOSANTS ELECTRONIQUES
4, Rue De Provins, Casablanca 05
Tel: 302824/Fax: 301490/Tlx: 26902 MEST M

SAUDI ARABIA

TAYSEER AL SHEIKH CORPORATION
Prince Majed Street, P.O. Box 19865, Jeddah 21445
Tel: 2–6717285/Fax: 2–6721910
Tlx: 606292 TAYSCO SJ

TUNISIA

AXAFRICE
10, Avenue H. Bourguiba, 1001 Tunis
Tel: 1–255304/Fax: 1–343527

TURKEY

OMRON ELECTRONICS LTD.
Acibadem Caddesi, Palmiye Sokak 12,
81020 Kadikoy, Istanbul
Tel: (90)1–326–2980/Fax: (90)1–326–2979

U.A.E.

DEIRA GENERAL MARKETING
P.O. Box 11370, Dubai
Tel: (4)624111/Fax: 625629/Tlx: 48557 DEGAM EM
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W201-E1-2

Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the
previous version.

Revision code Date Revised content

1 May 1992 Original production

2 February 1993 The manual was revised accompany release of version 2 of the software. Major
changes are outlined on page 3 of the CV Support Software: Basics Operation
Manual. Other changes are as follows:

Page 3:  Note added to Memory Map description saying it is not supported in
SFC program view mode.

Page 5:  Block Transfer changed to Transfer Program and Data.

Page 64:  Note at bottom changed to include “and “M:Memory map”.”

Page 98:  The first paragraph of 3-5 Creating Block Comments has been
rewritten.

Page 114 and other:  Need to input data area prefixes in upper-case removed.

Page 125:  Pagination items have been clarified.

Page 204:  A note has been added.

Page 217 and 218:  “SYSMAC BUS/2” was added for clarification for row “L”
and “SYSMAC BUS/2 and SYSMAC BUS” was added for clarification for row
“N.”

Page 221:  SYSMAC BUS was corrected to SYSMAC BUS/2 for the first line of
“Operation” for row “N.”

Page 222:  IORF was corrected to IOIF for row T.
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