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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 warnings in this manual. Always heed the
information provided with them.

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

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

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 ot 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.

© OMRBON, 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 the installation and operation of the SYSMAC CV-series Graphic Programming
Console (GPC), and includes the sections described below. This GPC is designed to be used with the
CV500 and/or CV1000.

Please read this manual completely and be sure you understand the information provide before attempt-
ing to install and operation the GPC.

Section 1 provides basic reference material that should be useful when using the GPC, including lists of
operations, tables of ladder-diagram instructions, and a PC data area table.

Section 2 describes the names and functions of Graphics Programming Console and Memory Card
Adapter components.

Section 3 provides procedures for setting up and connecting the GPC and its accessories. It also pro-
vides procedures for basic maintenance, such as battery replacement. Details on peripheral devices are
provided in Section 5 Peripheral Devices.

Section 4 describes basic aspects of operation, including the operation of keys, GPC memory and file
structure, and inserting/removing Memory Cards.

Section 5provides details and examples of switch setting and connections for peripheral devices such as
printers and tloppy disk drives. Actual GPC operations to use these peripheral devices are provided inthe
following two sections.

Section 6 describes programming and other operations that can be used when not connected (offline) to
a PC.

Section 7 describes programming and other operations that can be used when connected (online) to a
PC.

Section 8 explains error messages that may appear while using the GPC.
Appendix A provides lists of standard models.
Appemdix B provides specifications.

ix






SECTION 1
Introduction

This section provides basic reference material that should be useful when using the GPC. The lists of operations include the
main operations covered in the manual with page references. The tables of ladder-diagram instructions can be used to find
instructions either by function code, functional group, or mnemonic, and the PC data area table outlines the data areas avail-
able for use in programming.

1-1  Graphics Programming Console Features ...........cooiiiiiriiiirininennenn.. 2
1-2  System Configuration . ... ...ttt it i i e e 2
L T & 07211 (0 3
1-3-1  GPC o e e e e e 3
1-3-2 0 Memory Cards .. .ovvt et e e e e e 4
1-3-3 System Memory Cassetle . ..o vv e et it e it e iie e tiae ity 4
1-4  GPC OPeralions .. .. ivtititt ettt ittt te et ettt it enenessneenennrnrenes 6
1-4-1  Offline Operations . .. ...... it tin ittt iiiereerierinennrnnss 6
1-4-2  Onling Operations ... ...ttt ettt ie et ie ettt ernens 8
1-5 Ladder Diagram InSIUCHONS . ... .ovi ettt ittt ie e iiiiaaneeeennns 10
1-5-1  Function Codes . ... ittt it et et e 10
1-5-2  Alphabetic List of MNEmOnics ........viiiiii it iiin i 11
1-6 PO DAt ATCAS ..\ttt vttt ittt e et e e e 14



System Conﬁguration

Section 1-2

1-1  Graphics Programming Console Features

CV-series Compatibility

C-series Peripheral Device
Compatibility

Monitoring and Debugging

Memory Card Adapter

Communications with PC
Networks

Graphics Programming Consoles (GPCs) are equipped with a variety of spe-
cial features that simplify the development of PC programs.

CV-series ladder diagram programs can be created in the GPC in mnemonic or
in ladder-diagram form. By connecting the GPC to a PC, programs can be
created, modified, or erased in the PC itself.

The GPC has a Peripheral Device Connector, allowing connection to a Printer
Interface Unit or Floppy Disk Interface Unit.

Program execution can be monitored and the program can be debugged from
the GPC using the monitoring and tracing functions.

A CV500-MCAO01 Memory Card Adapter can be connected to the GPC to allow
programs or other data in the GPC and PC to be copied to Memory Cards for
storage.

The Memory Card can store data that exceeds the GPC memory capacity,
i.e., data in excess of 32K words for the program, 8K words for Data Memory
(DM), 12K words for comments, as well as any Extended Data Memory (EM)
being used with the CV1000.

Whenthe GPCis connectedto a PCthatis part of a SYSMAC NET Link or SYS-
MAC LINK Network, the GPC can communicate with any PC in the network or in
remote networks. The GPC can also communicate with PCs in other networks
through a Bridge.

1-2 System Configuration

Connecting Cable

(CV500-CN225/CN525)

The GPC can be used offline to prepare programs and data, or it can be con-
nected to a PC to upload/download data or to manipulate data directly. The
GPC can also be interfaced to a Memory Card via the Memory Card Adapter,
to a printer via the Printer Interface Unit, or to floppy disk drive via the Floppy
Disk Interface Unit. These various connections are shown in the following
illustrations.

Memory Card

Memory Card Indicator
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3G2A5-PRT01-E 3G205-F_DIOS-E
Printer Interface i GPC Fioppy Disk
Unit . Interface Unit apPC

____ SCY-CN201
Printer Cable

Floppy
disk
Printer drive

1-3 Precautions
1-3-1 GPC

There are two versions of the GPC available. One operates on 110 VAC and the
other operates on 220 VAC, as shown below.

Model Operating voltage
3G2C5-GPCO3-E~ {100 VAC to 120 VAC
3G2C5-GPCO4-E [ 200 VAC to 240 VAC

Handling the GPC The GPC has an LCD display that can be damaged if the GPC is dropped or
struck forcefully. Handle the GPC carefully to avoid damaging the LCD display.
Turn the GPC off when it will not be used for some time, particularly when the
case is closed. The quality of the LCD display will be affectedif the GPC s lefton
for extended periods with the case closed.
Invery dry areas, static electricity can build up to high levels. When the airis dry
(e.g., on cold winter days), touch a grounded piece of metal before touching the
GPC to discharge any accumulated static electricity.

Cleaning the GPC Use a commercial alcohol or benzine-based cleaner to remove dirt from the
GPC. Never use paint thinner on the GPC, as it might discolor or damage the
surface.

Storing the GPC The GPC contains a lithium battery that backs up its internal memory. Do not
store the GPC in locations subject to high temperatures or high humidity.

Maintaining the GPC We recommend keeping spare maintenance paris such as fuses and batteries,
so the GPC can be restored to service quickly if necessary.

GPC Battery The GPC contains a battery that provides back-up power for the GPC internal
memory. The battery has a life expectancy of 5 years at 25°C (77°F). When the

3
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battery begins to expire, the message “BAT ERR” will be displayed on the GPC
screen. The battery should be replaced within a week after the message ap-
pears.

Caution Do not short the terminals, charge, cut, or heat the battery; doing so may cause
the battery to ignite, explode, or leak.

PC Connecting Cable Use one of the cables listed inthe following table to connect the GPC to a CV500

or CV1000 PC. These cables are sold separately.

Cable length Model
2m CV500-CN225
5m CV500-CN525

Note 1. A Peripheral Interface Unit is not required to connect the GPC to a PC.

2. The GPC cannot be used with C-series PCs when the CV500-MP311
Memory Pack is installed.

1-3-2 Memory Cards

The GPC can store up to 32K words of program data, 8K words of Data Memory
(DM) data, and 12K words of /O comment data internally. If the internal GPC
memory is insufficient, use a 128K byte or larger Memory Card. With a Memory
Card, up to 64K words of program data, 24K words of Data Memory (DM) data,
and 12K words of I/O comment data can be stored, as well as Extended Data
Memory (EM) data.

Memory Cards that use RAM memory contain a battery that provides back-up
power. The life of this battery depends on the amount of RAM memory in the
card, as shown in the following table. The life expectancies are for Memory
Cards used at 20°C (68°F).

Model Capacity Life expectancy
HMC-ES641 64K bytes 5yrs
HMC-ES151 128K bytes 3yrs
HMC-ES251 256K bytes 1yr
HMC-ES551 512K bytes 0.5 yr

When the battery begins to expire, the message “CARD BATTERY ERR” will be
displayed on the GPC screen. The battery should be replaced within a week at-
ter the message appears.

Turnthe GPC off before inserting a Memory Card and never remove acard when
the Memory Card indicator is ON. Data on the card may be destroyed if the card
is removed while data is being transferred.

1-3-3 System Memory Cassette

The System Memory Cassette Package includes the System Memory Cassette
itself, the CV-series Keyboard Sheet, and this manual, as shown inthe following
table.

Item Model/catalog no.
CV500-MP311

System Memory Cassette

Keyboard Sheet CV500-CKFO1

Graphic Programming Console Operation Manual W216-E1-1

Installation Always turn off the GPC before installing or removing the System Memory Cas-

sette or changing its fuse.
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C-series and CV-series

Differences

1,2, 3.

The programs, /O comments, and DM data in the GPC will become unusable
whenthe GPC is turned on after a C-series System Memory Cassette has been
replaced by a CV-series System Memory Cassette or vice-versa.

When a CV-series System Memory Cassette is installed, any CV-series pro-
grams, /O comments, or DM data in the GPC will be cleared.

The following lists describe capabilities of the CV500-MP311 System Memory
Cassette that are not available in C-series System Memory Cassettes.

1. Programming
a) Instruction operands are displayed on the same line as the instruction.
b) 1/0 comments up to 30 characters long can be input.

c) Aprogram created with the Online Edit operationis created directly inthe
PC’s memory. (The Online Edit operation does not affect the GPC'’s in-
ternal memory.)

Note SFC programs cannot be created or monitored with the GPC. Only
the action and transition programs of the SFC program in the PC can
be displayed or edited with the GPC.

2. Online Operations

a) Communicationis possible betweenthe GPC an PC even if the program
stored in the GPC’s internal memory differs from the one stored in the
PC. (See 1c above.)

b) The GPC can be connected directly to the PC’s CPU; a Peripheral Inter-
face Unit is not required.

c) Up to 4 Peripheral Devices (including the CVSS and DAC) can be con-
nectedto a PC. Possible combinations are shown in the following table.

Connected Unit _ Possible combinations
CPU 1 0 0
I/O Interface Unit 0 1 0
SYSMAC BUS/2 Remote /O Slave Unit | 3" 4*

Note *Up to 2 Units can be connected under one Master.
d) When PC names have been assigned to nodes in a network, the GPC
can connect to a node by specifying only the PC name.
3. C-series Peripheral Devices

a) The Floppy Disk Interface Unit and Printer Interface Unit can be mounted
to the GPC, but the PROM Writer cannot be used. AMemory Cassette is
not required with the Printer Interface Unit.

b) When the GPC is connected to a Floppy Disk Interface Unit or Printer
fnterface Unit, data from the PC can be output to a disk drive or printer.
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1-4 GPC Operations

The following tables list the main operations available on GPC menus.

1-4-1 Offline Operations

GPC Settings

Name Description Page
Printer Used to specify the baud rate of communications with the printer, as well as the 110
width of paper used and the beginning print column.
Floppy Used to specify the drive number of the floppy disk drive and the type of disk being | 110
used.
PC Name Table Used to set the name of the file that contains the PC name referenced at PC 111
selection.
Response Monitoring Used to set the response monitoring time for communications with the PC. 111
Time
PC Setup and PC Name File Edit
Name Description Page
PC Setup Reads the PC Setup information from GPC memory for editing. After editing, 112
transfer the new PC Setup information to the PC with the online "Block Transfer”
operation.
Edit PC Name File Edit | Used to assign PC names to PCs in SYSMAC NET Link and SYSMAC LINK 98
networks.
Node Selection Used to select the PC with which the GPC is to communicate in online operations. 153
Programming
Name Description Page
Clear User Program Used to delete the programs from GPC memory and the Memory Card. The entire |53
Memory program can be deleted or only the part after a specified address.
Display Memory Used to display the amount of GPC memory used for the program. 56
Switch Display Used to switch the display form for ladder diagrams between ladder diagrams and 54
mnemonic ladder diagrams.
Program Used to create, edit, or delete programs on the GPC screen in the display form 57,78
designated above.
Store/Store Insert Used to write programs displayed on the GPC screen into GPC memory. Not 69
necessary when writing programs directly in mnemonic form.
Save Used to save programs, program sections, or other data to the Memory Card. 73
Find Used to search for instructions (including operands). 73, 83
Global Change Used to globally change bit or word addresses designated in programs in GPC 93
memory.
Edit Interrupt Program Used to create I/O interrupt, scheduled interrupt, power off interrupt, and poweron |84
interrupt programs.
Program Check Used to check the program for syntax errors. 85
Data Transfer
Name Description Page
Transmit Used to transfer program, DM, and IO comment data between the GPC memory, 105
Memory Card, and floppy disk drive.
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File Management

Name Description Page
Formatting Used to format floppy disks or Memory Cards. 103
File List Used to display a list of files on a floppy disk or Memory Card. 103
Delete File Used to delete an existing file from a floppy disk or Memory Card. 103
Rename File Used to change the name of an file on a floppy disk or Memory Card. 103
Copy/Compare Files Used to copy or compare all files on the floppy disk in the first drive to the files on 104

the floppy disk in the second drive.
Printing

Name Description Page
Ladder Diagram Used to print portions of ladder diagram programs in normal ladder-diagram form. 107
Mnemonic List Used to print portions of ladder diagram programs in mnemonic form. 107
DM or EM List Used to print the contents of a specified area of the GPC’s DM or the Memary 108

Card's EM.
/0 Comment List Used to print 1/O comments. 109
Screen Printout Used to print the current contents of the GPC screen. 106
DM Operations

Name Description Page
Data Clear Used to delete the DM data in GPC memory and the EM data in the Memory Card. | 93
Data Fill Used to copy the same word to multiple DM or EM words. 92
Data Copy Used to copy a specified area of DM or EM memory. N
Data Input Used to display or modify DM data. 91

List Operations
Name Description Page
Usage List Used to display information about the usage of data area words and bits in GPC 99
memory or programs on the Memory Card.
Cross-reference List Used to display cross-references of data area words and bits in GPC memory or 99
programs on the Memory Card.
Comment Operations

Name Description Page
Clear Memory Used to delete the all /O comments. 89
Create Used to write, read, or find /O comments. 86
Copy Used to copy /O comments one at a time. 89
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1-4-2 Online Operations

Some online operations are identical with the corresponding offline operations.
The page references for these are thus in the offline section of the manual. Refer

GPC Settings

to pages 126 and 155 for differences and PC mode restrictions.

Name Description Page
Printer Used to specify the baud rate of communications with the printer, as well as the 110
width of paper used and the beginning print column.
Floppy Used to specify the drive number of the floppy disk drive and the type of disk. 110
PC Name Table Used to set the name of the file containing the PC name referenced at PC selection. | 152
Response Monitoring Used to set the response monitoring time for communications with the PC. 111
Time
PC Setup and PC Name File Edit
Name Description Page
PC Setup Reads the PC Setup information from GPC memory for editing. 155
CPU Bus Unit Settings Used to read or input operating parameters for CPU Bus Units (i.e., SYSMAC NET | 151
Link, SYSMAC LINK, SYSMAC BUS/2 Master, and BASIC Units.)
PC Name File Edit Used to assign PC names in SYSMAC NET Link and SYSMAC LINK networks. 152
Node Selection Used to select the PC with which the GPC is o communicate in online operations. 153
Programming
Name Description Page
Clear User Program Used to delete the program from the PC. 127
Memory
Display Memory Used to display the amount of memory used for the program in the PC. 56
Switch Display Used to switch the display for ladder diagrams between diagrams and mnemonics. |54
Program Used to create, edit, or delete the program in the PC. The contents of the program 126
in the PC’s memory will be displayed on the screen.
Store/Store Insert Used to write the program displayed on the GPC screen into the PC's memory. Not | 69
necessary when writing programs in mnemonic form.
Find Used to search for instructions (including operands) in the program in the PC. 73
Edit Interrupt Program Used to create |/O interrupt, scheduled interrupt, power off interrupt, and power on {84
interrupt programs in the PC's memory.
Monitoring
Name Description Page
Read/Clear Errors Used to read and clear errors that have occurred in the PC. Also used to read and 134
clear messages generated by execution of MSG(195) instructions in the program.
1/O Bit Monitor Used to monitor the status of input and output bits in the section of ladder diagram 135
displayed on the screen. Bits that are OFF are displayed normally, while bits that
are ON are displayed in bold.
I/0 Monitor Used to monitor up to 6 1/O bits, words, DM or EM words, timers, counters, steps, or | 135
transitions using two rows in the bottom left corner of the screen.
Force Set/Reset Used to force-set or force-reset bits that are being monitored with /0O Monitor. Also | 136
used to clear force-set or force-reset status.
Change PV Used to change the contents of words being monitored with I/O Monitor. 137
Multibit Monitor Used to monitor up to 10 I/O bits, words, DM or EM words, timers, counters, steps, | 137
or transitions.
Word Monitor Used to monitor a word. The word is displayed at the bottom of the screen in both 138

4-digit hexadecimal and 16-digit binary and the status of each bit can be changed.




GPC Operations Section 1-4
Name Description Page
Change SV Used to change the SV of a timer or counter. The SV is displayed at the bottom of 139
the screen. .
Pause Monitor Used to freeze the /O Monitor screen display when a specified bit turns OFF or ON. | 139
Differentiation Monitor Used to display and change the differentiated status of an I/O bit that is being 140
monitored with the /O Monitor operation.
Set System Clock Used to read and/or set the clock in the PC. 140
Read Cycle Time Used to read and display the cycle time of the PC. 141
Online Edit Used to modify the ladder-diagram portions of the program in the PC. 141
Data Transfer
Name Description Page
Transmit Used to transfer data such as the PC Setup, program, /O memory, DM, EM, 11O 132
comments, and the PC name table data between the PC and the GPC, as well as
the floppy disk and Memory Cards in the PG or GPC.
File Management
Name Description Page
Formatting Used to format the Memory Card in the PC. 103
File List Used to display a list of files on the Memory Card in the PC. 103
Delete File Used to delete an existing file from the Memory Card in the PC. 103
Rename File Used to change the name of an file on the Memory Card in the PC. 103
Printing
Name Description Page
Ladder Diagram Used to print portions of the PC program in normal ladder-diagram form. 107
Mnemonic List Used to print portions of the PC program in mnemonic form. 107
DM or EM List Used to print the contents of a specified area of the PC’s DM or EM memory. 108
DM Operations
Name Description Page
Data Clear Used to delete all DM and EM data in the PC. 150
Data Fill Used to copy the same word to multiple DM or EM words in the PC. 150
Data Copy Used to copy a specified area of DM or EM memory in the PC. 150
Data Input Used to display or modify DM or EM data in the PC. 150
I/0 Table Operations
Name Description Page
Generate I/O Table Used to register in the PC the Units mounted to PC and allocate words to them. 129
Change I/O Table Used to display and change the I/O table in the PC. 131
Verify /0 Table Used to compare the actual Units mounted to PC with the /O table in the PC. 131
Tracing Operations
Name Description Page
Instruction Trace Used to trace instructions and display the results. 142
Mark Trace Used to trace marks and display the results. 144
Data Trace Used to trace data and display the results. 146
Error Log
Name Description Page
Error Log Used to read error logs. 153




Ladder Diagram Instructions Section 1-5

1-5 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 instructions by mnemonic.

Refer to the CV500/CV1000 Operation Manual: Ladder Diagrams for program-
ming details on ladder-diagram instructions.

1-5-1 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 Instruction
0 1 2 3 4 5 6 7 8 9 group
00 NOP END L ILC JUMP JME FAL (1) FALS STEP SNXT Sequence
NO OPER- | END INTER- INTER- JUMP JUMP END | FAILURE SEVERE STEP STEP Control
ATION LOCK LOCK ALARM ALARM DEFINE START Instructions
CLEAR AND FAILURE
RESET
01 NOT KEEP (1) CNTR DIFU (f) DIFD (1) TIMH SET(+1)) | RSET (#14)
NOT KEEP REVERS- DIFFEREN- | DIFFEREN- | HIGH- SET RESET
IBLE TIATE UP TIATE SPEED
COUNTER DOWN TIMER
02 CMP (1) CMPL BCMP (§) TCMP (1) MCMP (1) EQU (1) Data Com-
COMPARE | DOUBLE BLOCK TABLE MULTIPLE EQUAL pare Instruc-
COMPARE | COMPARE | COMPARE | COMPARE tions
03 MOVE (t]) MVN (1) MOVL (}) MVNL (1) XCHG () XCGL (1) MOVR (1) MOVQ Data Move In-
MOVE MOVE NOT | DOUBLE DOUBLE DATA DOUBLE MOVE TO MOVE structions
MOVE MOVE NOT | EX- DATA REGISTER | QUICK
CHANGE EX-
CHANGE
04 |xFER BSET (1) MOVB(f) |MOVD(f) |DIST(#h COLL (3)
BLOCK BLOCK MOVE BIT MOVE DATA DIS- DATA
TRANSFER | SET DIGIT TRIBUTE COLLECT
05 |SFT SFTR (1) ASFT (1) WSFT (1) Data Shift In-
SHIFT REVERS- ASYNCH- WORD structions

REGISTER | IBLE SHIFT | RONOUS SHIFT
REGISTER | SHIFT
REGISTER

06 |AsL) ASR (1) ROL (%) ROR (1) AsLL(t) |asrL(ty |roL(hy |RorRL(h) |stow SRD (1)

SHIFT SHIFT ROTATE ROTATE DOUBLE |DOUBLE |DOUBLE |DOUBLE | SHIFTDIG- | SHIFT DIG-
LEFT RIGHT LEFT RIGHT SHIFT SHIFT ROTATE ROTATE ITLEFT IT RIGHT
LEFT RIGHT LEFT RIGHT
07 |ApbD () SUB (1) MUL (1) DIV (1) ADDL(Y) |suBL(ty [murLh |oiveen STC () cLC (1) BCD
BCDADD | BcD BCD BCD DOUBLE | DOUBLE |DOUBLE |DOUBLE |SET CLEAR Calculation
SUBTRACT | MULTIPLY | DIVIDE BCD ADD | BCD BCD BCD CARRY CARRY Instructions
SUBTRACT | MULTIPLY | DIVIDE
08 |ADB @) SBB (1) MLB () DVB (1) apBL(h |seBL(y [mBL(h) |oDveBL@h Binary
BINARY BINARY BINARY BINARY DOUBLE | DOUBLE |DOUBLE | DOUBLE Calculation
ADD SUBTRACT | MULTIPLY | DIVIDE BINARY BINARY BINARY BINARY Di- Instructions
ADD SUBTRACT | MULTIPLY | VIDE
09 |INc DEC (1) INCB (1) DECB (f) |INCL (Y DECL() | NBL (%) DCBL () Increment/
INCRE- DECRE- INCRE- DECRE- DOUBLE | DOUBLE |DoOUBLE | oOUBLE Decrement In-
MENTBCD | MENT BCD | MENT MENT INCRE- DECRE- INCRE- DECRE- structions
BINARY BINARY MENT BCD | MENTBCD | MENT MENT
BINARY BINARY
10 BN BCD (1) BINL (1) BCDL(f) | NEG (1) NEGL () | siGN () Data
BCD TO BINARY TO | DOUBLE |DOUBLE |2SCOM- |DOUBLE | SIGN Format Con-
BINARY BCD BCD TO BINARY TO | PLEMENT | 2'S COM- version In-
DOUBLE | DOUBLE PLEMENT structions
BINARY BCD
11 [mex(ty |omex(y |specy |Asc BCNT(h) | LINE(f) COLM (1) Data
4-T0-16 16-TO-4 7- ASCII BIT COLUMN | LINE TO Conversion
DECODER | ENCODER | SEGMENT |CONVERT | COUNTER | TOLINE COLUMN Functions
DECODER
12 |vom TIML MTIM TCNT TSR (4) TSW (1) Special
ACCUMU- | LONG MULTI TRANSI- READ WRITE Counter and
LATIVE TIMER -OUTPUT | TION STEP STEP Timer Instruc-
TIMER TIMER COUNTER | TIMER TIMER tions
13 | anow ) | orw () xorw ) |xnrw () JanoL¢hy [orwLiy |[xomL(yy |xnmicty | com COML (1) | Logical
LOGICAL | LoGicAL | ExcLu- EXCLU- DOUBLE | DOUBLE | DOUBLE |DOUBLE | coMPLE- | DOUBLE Instructions
AND OR SIVE OR SIVENOR | LOGICAL | LOGICAL | EXCLU- EXCLU- MENT COMPLE-
OR OR SIVEOR | SIVE NOR MENT

10
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Code Rightmost digit Instruction
0 1 2 3 4 5 6 7 8 9 group
14 ROOT (}) FDIV (%) APR (1) SEC (1) HMS (1) CADD (§) CSUB (}) Special
SQUARE FLOATING ARITHME- HOURS TO § SECONDS | CALEN- CALEN- Instructions
ROOT POINT DI- TIC PRO- SECONDS TO HOURS | DAR ADD DAR SUB-
VIDE CESS TRACT
15 SBN SBS (4) RET MSKS (1) CLi (D) MSKR (4) Subroutine In-
SUBROU- SUBROU- SUBROU- INTER- CLEAR IN- READ structions
TINE TINE CALL § TINE RUPT TERRUPT MASK Interrupt
ENTRY RETURN MASK Instructions
16 SSET (%) PUSH (1) LIFO (1) FIFO (1) SRCH (1) MAX (H) MIN (1) SUM (1) Table Data
SET PUSH LAST-IN, FIRST-IN, DATA FIND FIND SUM Processing in-
STACK ONTO FIRST-OUT | FIRST-OUT | SEARCH MAXIMUM MINIMUM structions
STACK
17 TRSM EMBC (1) ccL () cecs (b MARK REGL ($) REGS (1) Trace
TRACE SELECT LOAD SAVE MARK LOAD SAVE REG- Instructions
MEMORY DM BANK FLAGS FLAGS TRACE REGISTER | ISTER Spscial
Instructions
18 FILR (%) FILW (1) FiLP () FLSP (1) IORF (1) 10SP (%) IORS |ODP (}) File
READ WRITE READ CHANGE o DISABLE ENABLE /O DIS- Processing In-
DATA FILE DATA FILE PROGRAM | STEP REFRESH ACCESS ACCESS PLAY structions
FILE PROGRAM and
19 READ WRIT SEND (1) RECV (1) CMND (1) | MSG (1) o]
READ /0 WRITE 11O NETWORK | NETWORK | DELIVER MESSAGE Processing In-
SEND RECEIVE COMMAND structions
20 TOUT SEC
TRANS!- Control
TION Instructions
OUTPUT
21 SA (1) SP (1) SR (h) SF (1) SE (1) SOFF (1)
ACTIVATE PAUSE RESTART END STEP DEACTI- RESET
STEP STEP STEP VATE STEP | STEP
22
23 CNR (1)
RESET
TIMER/
COUNTER
1-5-2 Alphabetic List of Mnemonics
Mnemonic Code Name Mnemonic | Code Name
ADB (}) 080 BINARY ADD ASL () 060 | ARITHMETIC SHIFT LEFT
ADBL (Y 084 DOUBLE BINARY ADD ASLL (1) 064 DOUBLE SHIFT LEFT
ADD (1) 070 BCD ADD ASR (1) 061 ARITHMETIC SHIFT RIGHT
ADDL (t) 074 | DOUBLE BCD ADD ASRL (1) 065 |DOUBLE SHIFT RIGHT
AND (1) None |AND BCD (1) 101 | BINARY-TO-BCD
ANDL (1) 134 DOUBLE LOGICAL AND BCDL (1) 103 DOUBLE
AND NOT () |None |AND NOT BCMP (1) 022 BLOCK COMPARE
ANDW (1) 130 LOGICAL AND BCNT (1) 114 BIT COUNTER
APR (1) 142 | ARITHMETIC PROCESS BIN (1) 100 | BCD-TO-BINARY
ASC (1) 113 ASCII CONVERT BINL (1) 102 DOUBLE BCD-TO-DOUBLE
ASFT (1) 052 ASYNCHRONOUS SHIFT BINARY
REGISTER BSET (1) 041 BLOCK SET

11
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Mnemonic | Code Name Mnemonic Code Name
CADD (1) 145 | CALENDAR ADD IL 002 |INTERLOCK
CCL (M) 172 LOAD FLAGS iLc 003 INTERLOCK CLEAR
ces (1) 173 | SAVE FLAGS INBL (1) 096  |DOUBLE INCREMENT
CLC (1) 079 |CLEAR CARRY BINARY
CLI (1) 154 | CLEAR INTERRUPT INC (1) 090 INCREMENT BCD
CMND (%) 194 | DELIVER COMMAND INCB (1) 092 | INCREMENT BINARY
CMP ()) 020 | COMPARE INCL (4) 094 | DOUBLE INCREMENT BCD
CMPL 021 DOUBLE COMPARE IODP (1) 189 | /O DISPLAY
CNR (1) 236 RESET TIMER/COUNTER IORF (4) 184 IO REFRESH
ONT None |COUNTER IORS 188 | ENABLE ACCESS
CNTR 012 | REVERSIBLE COUNTER I0SP (1) 187 | DISABLE ACGESS
COLL (4) 045 | DATA COLLECT e R NTYEE)
COLM (1) 116 |LINE TO COLUMN 5 sor Toome
COM (1) 138 | COMPLEMENT T — —=
COML (1) 139 | DOUBLE COMPLEMENT 5T —1e
CSUB (1) 146 | CALENDAR SUBTRACT
DCBL (1) 097 |DOUBLE DECREMENT LDNOT(h _|None JLOAD NOT
BINARY LIFO (1) 162 [LAST IN FIRST OUT
DEC (1) 091 DECREMENT BCD LINE (1) 115 [COLUMN TO LINE
ECB (1) 093 |DECREMENT BINARY MARK 174 |MARK TRACE
ECL (1) 095 | DOYBLE DECREMENT MAX (1) 165 | FIND MAXIMUM
DIFD () 014 | DIFFERENTIATE DOWN MCMP (1) 024 | MULTIPLE COMPARE
DIFU (1) 013 DIFFERENTIATE UP MIN (1) 166 | FIND MINIMUM
DIST (1) 044 SINGLE WORD MLB (1) 082 BINARY MULTIPLY
DISTRIBUTE MLBL (1) 086 | DOUBLE BINARY
DIV (1) 073  |BCD DIVIDE MULTIPLY
DIVL (%) 077 | DOUBLE BCD DIVIDE MLPX (1) 110 |4-TO-16 DECODER
DMPX (1) 111 16-TO-4 ENCODER MOV (1) 030 |MOVE
DVB (1) 083 BINARY DIVIDE MOVB (1) 042 MOVE BIT
DVBL (%) 087 | DOUBLE BINARY DIVIDE MOVD (1) 043 |MOVE DIGIT
EMBC (1) 171 SELECT EM BANK MOVL (1) 532 | DOUBLE MOVE
END o1 |END MOVQ 037 |MOVE QuICK
EQU (1) 025  |EQUAL
MOVR (1) 036 MOVE TO REGISTER
FAL (1 006 | FAILURE ALARM
FALS (1) 007 | FAILURE ALARM MSG () 195 |MESSAGE
FDIV (1) 141 FLOATING POINT DIVIDE MSKR (1) 155 |READ MASK
FIFO (1) 163 |FIRST IN FIRST OUT MSKS () 153 |INTERRUPT MASK
FILP () 152 |READ PROGRAM FILE MTIM 122 |MULTI-OUTPUT TIMER
FILR (1) 180 | READ DATAFILE MUL (1) 072 | BCD MULTIPLY
FILW (1) 181 WRITE DATA FILE MULL (1) 076 DOUBLE BCD MULTIPLY
FLSP (1) 183 | CHANGE STEP PROGRAM MVN (1) 031  |MOVE NOT
HMS (4) 144 | SECONDS TO HOURS MVNL (1) 033 | DOUBLE MOVE NOT

12
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Mnemonic | Code Name
SNXT 009 STEP START
SOFF (1) 215 RESET STEP
SP (1) 211 PAUSE STEP
SR (1) 212 RESTART STEP
SRCH (1) 164 DATA SEARCH
SRD (1) 069 SHIFT DIGIT RIGHT
SSET (1) 160 SET STACK
STC (1) 078 SET CARRY
STEP 008 STEP DEFINE
SUB (1) 071 BCD SUBTRACT
SUBL (1) 075 DOUBLE BCD SUBTRACT
SUM (1) 167 SUM
TCMP (1) 023 TABLE COMPARE
TCNT 123 TRANSITION COUNTER
TIM None |TIMER
TIMH 015 HIGH-SPEED TIMER
TIML 121 LONG TIMER
TOUT 202 TRANSITION QUTPUT
TRSM 170 TRACE MEMORY
TSR (1) 124 READ STEP TIMER
TSW (1) 125 WRITE STEP TIMER
TTIM 120 ACCUMULATIVE TIMER
WRIT 191 11O WRITE
WSFT (1) 053 WORD SHIFT
XCGL (1) 035 DOUBLE DATA EXCHANGE
XCHG (1) 034 DATA EXCHANGE
XFER (1) 040 BLOCK TRANSFER
XNRL (1) 137 DOUBLE EXCLUSIVE NOR
XNRW (1) 133 EXCLUSIVE NOR
XORL (1) 136 DOUBLE EXCLUSIVE OR
XORW (1) 132 EXCLUSIVE OR

Mnemonic | Code Name

NEG (1) 104 2'S COMPLEMENT

NEGL (1) 105 DOUBLE 2'S
COMPLEMENT

NOP 000 NO OPERATION

NOT 010 NOT

OR (1Y) None |OR

OR NOT () None |ORNOT

OR LOAD None |ORLOAD

ORW (1) 131 LOGICAL OR

ORWL (1) 135 DOUBLE LOGICAL OR

ouUT () None |[OUTPUT

OUT NOT (!) [None [OUTPUTNOT

PUSH (1) 161 PUSH ONTO STACK

READ 190 I/0 READ

RECV (1) 193 NETWORK RECEIVE

REGL (1) 175 LOAD REGISTER

REGS (1) 176 SAVE REGISTER

RET 152 SUBROUTINE RETURN

ROL (1) 062 ROTATE LEFT

ROLL (1) 066 DOUBLE ROTATE LEFT

ROOT (1) 140 SQUARE ROOT

ROR (1) 063 ROTATE RIGHT

RORL (1) 067 DOUBLE ROTATE RIGHT

RSET (M) 017 RSET

SA (1) 210 ACTIVATE STEP

SBB (1) 081 BINARY SUBTRACT

SBBL (1) 085 DOUBLE BINARY
SUBTRACT

SBN 150 SUBROUTINE ENTER

SBS (1) 151 SUBROUTINE CALL

SDEC (1) 112 7-SEGMENT DECODER

SE (1) 214 DEACTIVATE STEP

SEC (1) 143 HOURS TO SECONDS

SEND (1) 192 NETWORK SEND

SET (i) 016 SET

SF (1) 213 END STEP

SFT 050 SHIFT REGISTER

SFTR (1) 051 REVERSIBLE SHIFT
REGISTER

SIGN (1) 106 SIGN

SLD (1) 068 SHIFT DIGIT LEFT

13
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1-6 PC Data Areas

The following table outlines the data areas provided in the PC. Refer to the
CV500/CV1000 Operation Manual: Ladder Diagrams for programming details

on ladder-diagram instructions

Area PC Range Function
11O Area CV500 {Words: CIO 0000 to CIO 0031 Allocated to 1/O in the System and used to control
Bits: CIO 000000 to CIO 003115 | /O points. Bits not used to control /O points can
($0000 to $001F) be used as work bits. The PC Setup can be used
to control allocations.
CV1000 | Words: CIO 0000 to CIO 0063 Once /O table has been registered, input bits are
Bits: CIO 000000 to CIO 006315 | displayed on GPC with an I; output bits, with a Q.
($0000 to $003F)
Work Area CV500 |Words: CIlO 0032 to CIO 0199 These bits are used in the program to manipulate
Bits: ClO 003200 to CIO 019915 | or to temporarily store data.
(30020 to $00C7) :
CV1000 | Words: ClO 0064 to CIO 0199
Bits: ClO 006400 to CIO 019915
($0040 to $00C7)
SYSMAC BUS/2 | CV500 |Words: CIO 0200 to CIO 0599 These bits are used for remote IO points in the
Area Bits: CIO 020000 to CIO 059915 | SYSMAC BUS/2 Remote I/O System unless the
($00C8 to $0257) default allocations are changed in the PC Setup.
CV1000 | Words: CIO 0200 to CIO 0999 Bits not used to control I/O points can be used as
Bits: CIlO 020000 to CIO 099915 | work bits.
($00C8 to $03E7)
Link Area Both Words: CIO 1000 to CIO 1199 These bits are used for SYSMAC NET Link and
Bits: CIO 100000 to CIO 119915 | SYSMAC LINK Systems. Blts not used for data
($03E8 to $04AF) links can be used as work bits. These bits can be
set as holding bits via PC Setup.
Holding Area Both Words: CIO 1200 to CIO 1499 Used to store data and to retain the data values
Bits: ClO 120000 to CIO 149915 | when the power is turned off.
($04B0 to $05DB)
CPU Bus Unit Both Words: ClO 1500 to CIO 1899 Used to store the operating status of CPU Bus
Area Bits: C1O 150000 to CIO 189915 | Units. Bits not used by CPU Bus Units can be
($05DC to $076B) used as work bits. These bits can be set as
holding bits via the PC Setup.
Work Area Both Words: CIO 1900 to CIO 2299 These bits are used in the program to manipulate
Bits;  CIlO 190000 to CIO 229915 | or to temporarily store data. These bits can be set
(3076C to $08FB) as holding bits via the PC Setup.
SYSMAC BUS |CV500 |Words: CIO 2300 to CIO 2427 These bits are used for remote I/O points in the
Area Bits: CIO 230000 to ClO 242715 | SYSMAC BUS Remote I/0 System unless the
($08FC to $097B) default allocations are changed in the PC Setup.
CV1000 [ Words: CIlO 2300 to CIO 2555 Bits not used to control 1/O points can be used as
Bits: ClO 230000 to ClO 255515 | work bits. Up to word 2399 can be set as holding
($08FC to $09FB) bits via the PC Setup.
Temporary Both TRO to TR7 (bits only) Used to temporarily store execution conditions. TR
Relay Area ($09FF) bits are not input when programming directly in
ladder diagrams.
CPU Bus Link Both Words: G000 to G255 G000 is the PC Status Area; G001 to G004, the
Area Bits: G00000 to G25515 Clock Area. G008 to G127 contain PC output bits;
($0A00 to $0AFF) G128 to G255, CPU Bus Unit output bits.
Auxiliary Area Both Words: A000 to A511 Contains flags and bits with special functions.
Bits: A00000 to A51115

($0B00 to $0CFF)
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Area PC Range Function
Transition Area | CV500 | TNOOOO to TNO511 Transition Flags for the transitions in the SFC
(30DO00 to $0D1F) program,
CV1000 | TNOOOO to TN1023
($0D00 to $0D3F)
Step Area CV500 }ST0000to STO511 Step Flags for the steps in the SFC program. A
($0EO00 to $OE1F) step,is active when its flag is ON.
CV1000 | ST0000 to ST1023
($0E00 to $OE3F)
Timer Area CV500 |TO00O to TO511 Used to define timers (normal, high-speed, and
(Completion Flags: $0F00 to $0F1F | totalizing) and to access Completion Flags, PV,
Present Values:  $1000to $11FF) }jand SV.
CV1000 | TO00O to T1023
(Completion Flags: $0F00 to $0F3F
Present Values:  $1000 to $13FF)
Counter Area CV500 {C0000 to CO511 Used to define counters (normal, reversible, and
{Completion Flags: $0F80 to $0F9F | transition) and to access Completion Flags, PV,
Present Values:  $1800to $19FF) }and SV.
CV1000 { C0000 to C1023
(Completion Flags: $0F80 to $0FBF
Present Values: ~ $1800 to $1BFF)
DM Area CV500 |DO00000 to D08191 Used for internal data storage and manipulation.
($2000 to $3FFF)
CV1000 | D00000 to D24575
($2000 to $7FFF)
EM Area CV1000 | E00000 to E32765 for each bank; 2, | EM functions just like DM. An Extended Data
4, or 8 banks Memory Unit must be installed.
($8000 to $8FFD)
Index registers | Both IRO to IR2 Used for indirect addressing.
Data registers Both DRO to DR2 Generally used for indirect addressing.
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SECTION 2
Unit Components and Switch Settings

The names and functions of the Graphics Programming Console and Memory Card Adapter components are described in this
section.

2-1  GPC COMPONENIS . ..ottt et ittt ettt te ettt ie e aan e ennenneenns 18
2-2  Memory Card Adapier COMPONEILS . .. vvvirrttnertete e e enneennenneannanns 19

17



GPC Components Section 2-1

2-1  GPC Components
Top, Front, and Right Sides

Peripheral Device Connector
Used to connect the Printer Interface

Unit or FI Disk Interface Unit.
nit or Floppy Disk Interface Uni LCD Panel

Displays programs, menus, and other
information. Contains a backlight.

The cover for the Peripheral Device
Connector can be stored here.

Battery Compartment
Contains the lithium battery that
backs up the GPC's internal
memory.

Power Cord Socket
Connect the AC power cable supplied
with the GPC here.

Power Switch
Used to turn the GPC on and off.

Fuse Compartment
Contains the GPC's 2-A power fuse.

System Memory Cassette
Contains the GPC's system program.
Use model number CV500-MP311.

Keyboard
Used to operate the GPC. Attach the
CV500-CKF01 Keysheet here.

Left Side

e

PC Connector
Used to connect a PC.

Contrast Adjustment
Used to adjust the contrast

of the LCD panel. Cassette Tape Recorder Jack

Not used with the CV Series.

18
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2-2 Memory Card Adapter Components

Front
Memory Card Indicator
Lights when data is being transferred
between the GPC and Memory Card.
s
Memory Card slot
Back

Screw holes used to attach the System
Memory Cassette.

System Memory Cassette Connector
Used to connect the Memory Card Adapter
to the System Memory Cassette.
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SECTION 3
Installation

This section provides procedures for setting up and connecting the GPC and its accessories. It also provides procedures for
basic maintenance, such as battery replacement. Details on peripheral devices are provided in Section 5 Peripheral Devices.

3-1

3-3
3-4
3-5
3-6

System Memory Cassele . .. ..vvn vttt ettt ettt it et e
3-1-1 Installation . ...t i i e i e
3-1-2 0 RemoOval .o e e e e
Memory Card Adapier . ...t e e e e
3-2-1  Installation . ... ou e e e e e
3-2-2 0 RemOVAl Lot e e
Keyboard Sheet Replacement . ... it it

Power Cord Connec

(500 )1 R

Component AJUSHTIEIIL . . ..ottt e ettt it et e

Basic Maintenance

22
22
22
23
23
27
28
30
31
32
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System Memory Cassette Installation/Removal Section 3-1

3-1 System Memory Cassette

3-1-1 Installation

3-1-2 Removal

22

The GPC is shipped without a System Memory Cassette. Turn otfthe GPC, and
insert the System Memory Cassette into the GPC with the caution label facing
up, as shown in the following diagram. The front of the System Memory Cassette
will be flush with the front of the GPC when fully inserted.

CV500-MP311

System Memory Cassette
Caution Label

(Be sure that the caution label is facing up.)

Before removing the System Memory Cassette, turn off the GPC and turnitover
so that the bottom is facing up, as shown in the following diagram.

Bottom of the GPC

= R

Top of the GPC

System Memory Cassette

Grip the System Memory Cassette by the notch indicated by the arrow in the dia-
gram above and pull. The cassette should slide out of the GPC.



Memory Card Adapter Installation/Removal Section 3-2

3-2 Memory Card Adapter
3-2-1 Installation

The list below describes the steps required to install the Memory Card Adapter.
A CV500-MCAO1 Memory Card Adapter is required to use Memory Cards.

1,2,3... 1. Remove the seal covering the front of the CV500-MP311 System Memory
Cassette.

2. Join the connector on the front of the System Memory Cassette to the con-
nector onthe back of the Memory Card Adapter. Press the two together until
the space between them disappears.

3. After removing the M4x6 bolts from the System Memory Cassette, fasten
the System Memory Cassette to the Memory Card Adapter using the M3x65
bolts supplied with the Memory Card Adapter.

4, Be sure that the GPC is off.

5. Position the Memory Card Adapter and System Memory Cassette so that
the Memory Card slot is on the left and insert the System Memory Cassette
into the GPC. Insert the System Memory Cassette until there is no space
between the Memory Card Adapter and the GPC.

23
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Note If asecuring boltisinplace inthe battery compartment (see #6), it will
have to be unscrewed enough to allow the System Memory Cassette
to be inserted.

System Memory Cassette
Memory Card Adapter

6. Lift off the cover of the battery compartment with a standard screwdriver.

7. An M3x14 bolt that secures the System Memory Cassette to the GPC is
supplied with the Memory Card Adapter. Screw the System Memory Cas-
sette securing bolt into the hole on the left side of the battery compartment,
as shown below.

24
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System Memory Cassette
securing bolt hole

A section of the System Memory Cassette securing bolt has no threads, so it

can be removed only partially after being screwed in.

(Screwed in) (Unscrewed)
=
L]
] 4

Note Take care not to drop the securing bolt into the GPC.

25



Memory Card Adapter Installation/Removal | Section 3-2

Once the securing bolt has been tightened, the Memory Card Adapter can-
not be pulled out or fall out accidentally.

Note 1. Alwaystightenthe securing bolt whenthe Memory Card Adapter is installed
to prevent the Memory Card Adapter from falling out accidentally when the
GPC is being operated or moved.

2. The securing bolt is not tightened when using a C-series System Memory
Cassette.
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3-2-2 Removal

The list below describes the steps required to remove the Memory Card Adapter.

1, 2, 3... 1. Turn off the GPC.
2. Lift off the cover of the battery compartment with a standard screwdriver.

3. Unscrew the System Memory Cassette securing bolt until the section with-
out threads is reached (see #7. in 3-2-1 Installation).

System Memory Cassette
securing bolt

Do not unscrew this bolt.
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4. Replace the cover of the battery compartment.

5. Turnthe GPC over so that the bottom is facing up, as shown in the following
diagram.

Bottom of the GPC

Memory Card Adapter

6. Grip the Memory Card Adapter by the notch indicated by the arrow in the
diagram above and pull to remove.

To remove the Memory Card Adapter from the System Memory Cassette,
reverse steps 1, 2, and 3 in 3-2-1 installation.

3-3 Keyboard Sheet Replacement

28

The GPC is shipped with a C-series Keyboard Sheet installed, so it is necessary
to replace the Keyboard Sheet with the CV-series version (CV500-CKF01)
supplied with the System Memory Cassette.

The tirst step in replacing the Keyboard Sheet is opening the cover of the GPC.
To openthe GPC, hold the bottom of the GPC with your left hand, press the han-
dle marked “push” in the top of the GPC, and swing the top of the GPC up until it
clicks into its upright position.
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Lock catch

Top of the GPC

Bottom of the GPC

Top of the GPC

|

Bottom of the GPC

Lift off the C-series Keyboard Sheet with a standard screwdriver, as showninthe
diagram below, and replace it with the CV-series version (CV500-CKFO01).

Keyboard Sheet

Press down

Caution Close the coverofthe GPC carefully. Closing the cover of the GPC too forcefully
might damage the LCD panel or the case.
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3-4 Power Cord Connection

The power cord is contained in the power cord case supplied with the GPC. Re-
move the power cord fromits case and connect it to the power cord socket onthe
right side of the GPC, as shown below.

Power cord case

Power supply voltage Power cord
Verify that the power supply voltage
is correct when plugging the power
cord into an outlet.
Turning on the GPC Verify that the power supply voltage indicated next to the power cord socket

matches the voltage of the electrical outlet, plug inthe GPC, and turn onthe pow-
er switch. The display in the diagram below should appear on the GPC's screen
when a CV500-MP311 System Memory Cassette is installed.

*%%x GRAPHIC PROGRAMMING CONSOLE <GPC> SYSTEM *%x%

r
B SELECT ITEM Y +TURN KEY
(0):SERVICE PC P {SHIFT)}+({SELECT):TO ORIGINAL MENU
(1):PC SETUP P(CTRLY+{0):1UM USED <W> :
(2):CPU BUS UNIT SETTINGS F{CTRL}+{1):BUZZER ON/OFF
(3):PC NAME FILE EDIT { (CTRL}+(2):COMMENT USED ;
{9):GPC SETTINGS ' {CTRL)+{3):DISPLAY CLOCK YES/NO

:{CTRL)+({SELECT}:COPY DISPLAY !
{ {CTRL)+{PC CON):PC ONLINE/OFFLINE

PC OFFLINE
J2KW

Note Be sure that the operation manual being used is written for the System Memory
Cassette installed in the GPC. The GPC will not operate properly if the wrong
manual is used.
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3-5 Component Adjustment

Screen Angle The angle of the GPC’s screen can be set at either of two angles, as showninthe
diagram below. Tilt the screen until it clicks into position. Set the screen at the
angle that provides the clearest display.

About 110°

About 100°

Display Contrast The contrast of the GPC’s display can be adjusted with the contrast adjustment
on the left side of the GPC.

Contrast adjustment

O

Backlight Function The GPC’s display is equipped with a backlight to allow operation even in dark
locations. The backlight goes on automatically when the power is turned on and
goes off automatically if a key is not pressed for 10 minutes. The backlight will go
on again when the keyboard* is used again.

The backlight iluminates
the display with green light.

Note *The backlight will not go on when the shift key and some combinations of the
control key and other keys are pressed.

Buzzer Operation The GPC is equipped with abuzzer that sounds whenever akey is pressed. The
buzzer can be turned on and off by holding down the control key and pressing 1.
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3-6 Basic Maintenance

Keep the following spare parts on hand to return the GPC to service as soon as
possible if one should fail.

Part Specification/model number
Power fuse 2 A, 250 V (MFB1NR)
GPC Battery 3G2A9-BAT08
Memory Card Battery HMC-BATO1

Power Fuse Replacement Follow the procedure below to replace the power fuse.

1,2,3... 1. Turn the GPC off at the power switch.

2. Remove the fuse holder by turning it counterclockwise about 50°, as shown
below.

Release (counterclockwise)

Lock (clockwise)

Standard screwdriver

3. The fuse will come out with the holder when the holder is pulied out. Remove
the blown fuse from the holder.

4. Place a new fuse in the holder and insert it into the GPC.
5. Lock the fuse holder by turning it clockwise about 50°.
GPC Battery Replacement The life expectancy of the 3G2A93-BATO08 battery (shown below) is very sensitive

to temperature. The battery will last about 5 years at 25°C (77°F), but only 1 year
at 50°C (122°F).

Note When the battery expires, replace the baitery, wires, and connectors shown
above at the same time.

When the GPC battery begins to expire, the message “BAT ERR” will appear on
the GPC display. Replace the battery within a week after this message appears.

Follow the procedure below to replace the GPC’s battery. The battery must be
replaced within 5 minutes after the old battery is removed to ensure retention of
data in the GPC.

1,2, 3... 1. Turnthe GPC off at the power switch.
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Caution

Memory Card Battery
Replacement

Note

2. Lift off the cover of the battery comparntment with a standard screwdriver.

3. Disconnect the connector indicated by the arrow in the diagram below and
replace the battery.

4. Replace the cover of the battery compartment.

Do not short the terminals, charge, cut, or heat the battery; doing so might cause
the battery to ignite, explode, or leak.

Memory Cards that use RAM memory contain a battery that provides back-up
power. The life of this battery depends on the amount of RAM memory in the
card, as shown in the following table.

Model Capacity Life expectancy*
HMC-ES641 64K bytes 5yrs
HMC-ES151 128K bytes 3yrs
HMC-ES251 256K bytes 1yr
HMC-ES551 512K bytes 0.5 yr

The life expectancies are for Memory Cards used at 20°C (68°F). Battery life is
shorter at higher temperatures.

Whenthe battery begins to expire, the message “CARD BATTERY ERR” will be
displayed on the GPC screen. The battery should be replaced within a week af-
ter the error message appears.

Use the following procedure {o replace a Memory Card battery. Steps 3 1o 6 must
be completed within 1 minute to ensure retention of data in the Memory Card.
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1, 2, 3... 1. Turn the GPC off at the power switch.
2. Remove the Memory Card from the Memory Card Adapter.

3. Use the tip of a pen, pencil, etc., to press the battery holder release onthe
side of the Memory Card and slide out the battery holder, as shown below.

Battery holder

Battery holder release

4. Remove the old battery.
5. Place the new battery into the battery holder with the positive side up.

Battery hoider
Battery

6. Insert the battery holder all the way into the Memory Card and make sure
that the release catch locks so the holder will not slide out.

Caution Do not short the terminals, charge, cut, or heat the battery; doing so might cause
the battery to ignite, explode, or leak.



SECTION 4
Basic Operation

This section describes basic aspects of operation, including the operation of keys, GPC memory and file structure, and insert-
ing/removing Memory Cards.

4.1 KeybBOard . ..oiv vttt e 36
4-2  Memory Configuration and Data File Structure ........... ..o, 39
4-3  Memory Card Insertionand Removal ........ ... . i i, 41
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4-1

Keys

Keyboard

CV-series Keyboard Sheet (CV500-CKF01)

(JR+ EM *EM
FUN SFT NOT
IR R DR RUN MONTR PROG PCCON
A B c D E F
AND OR GNT Binli SR AR
™ R HR - pesua || 4B NODE
G H | J K L
o oM WORD BIT
LD out %DM 4 -+ ‘ ’
M N o [ Q R
' "l l’ ‘ F SELECT
s T u 7 8 9
AREA E F
alai=al 4 5 6 STRINS COMMENT|
I UNE CON| | =] vER ||
STR CHG
v w X 4 5 6
ST B ¢ [
™ 1 2 3 DEL INS WRITE READ
¥ z / 1 2 3
/= A SCRCLR
SHIFT CTRL 0 e || SET RESET ENT
CLR
- 0

The following table describes the function of the keys on the keyboard when
pressed alone, while holding the Shift Key, and while holding the Control Key.
Dashes (---) indicate the key or key combination has no function.

Key names are derived either directly from the letters on the key (all-caps, e.qg.,
the PC CON Key) or from a description of the graphic on the key (initial-caps,
e.g., the Up Key).

Note There are two sets of keys for the LOAD, LOAD NOT, AND, AND NOT, OR, OR
NOT, OUTPUT, and OUTPUT NOT instructions. The keyswith graphics onthem
are used when manipulating programs in ladder-diagram form. The keys with
the instruction mnemonics on them (e.g., LD) are used when manipulating
graphics in mnemonic form.

Key(s)

Name

Function Function with Shift Key Function with Control Key

PCCON

PC CON Key

Switches GPC between
online and offline modes.

RUN

PROG

DEBUG

MONTR

Mode Keys

Change the PC mode.

NODE

NODE Key

Used to select a PC in the
network.

Up and Down
Keys

Move the cursor up and Delete or create an empty
down. line.
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Key(s)

Name

Function

Function with Shift Key

Function with Control Key

4

4

Left and Right
Keys

Move the cursor left and
right.

Delete filename or comment
characters.

Delete or create an empty
line.

Move left or right in a data
trace screen.

Plus and Minus
Keys

Read out one instruction
block in a ladder diagram.
Scroll up and down a
mnemonic display.

Increment or decrement a
value being changed.

SCR CLR
CLR

program section.

+
seeor) | SELECT Key - Returns the screen to the Prints a copy of the current
— previous menu. screen.
LINE CON Key |Draws a line between two -
LINE CON points in a ladder diagram.
STR Key Saves a ladder diagram to Appends a ladder diagram
AN memory. to memory.
STR
VER Key Used when veritying. ---
VER
CHG Key Switches the screen Switches screen to comment | ---
between ladder diagram and | display.
COMMENT mnemonic displays.
CHG Overwrites chaiacters when
inputting filenames or 11O
comments.
DEL, INS, and | Change the GPC mode for -
DEL READ Keys programming.
iNS
READ
WRITE Key Changes the GPC mode for | --- Used to save to the Memory
programming. Card, copy or change
e comments, input the
password when deleting the
program or PC Setup, or set
the online edit mode.
SET and ‘Set and reset bits. Force-set and force-reset ---
SET RESET Keys Specify up and down bits.
differentiated instructions.
RESET
ENT Key Used to input or confirm an | Searches for an instruction | Used to search from the
ENT operation. containing a specified beginning of the program.
operand.
CLR Key Deletes an input. Deletes a ladder diagram
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Key(s)

Name

Function

Function with Shift Key

Function with Control Key

Numeric Keys
(0 to 5 Keys)

Used to input numbers 0 to

5.

Used to input hexadecimal
numbers Ato F.

Numeric Keys
(6 to 9 Keys)

Used to input numbers 6 to

9.

Horizontal Line
Keys

horizontal lines in ladder
diagrams.

(Ladder) Used to write input --
4k LD/AND Key conditions in ladder
T diagrams.
(Ladder) LD
H | [NOT/AND NOT
v | Key
(Ladder) OR
L| }_I' Key
w
(Ladder) OR
LA | I NOT Key
X
Vertical and Used to write vertical and - -

Refresh) Key

refresh instruction.

name.

!
(Ladder) Output | Used to write outputs in
O Key ladder diagrams.
S
FUN Key Used to input instructions
FUN that have function codes.
A
AREA I (lmmediate Specifies an immediate Inputs a user-defined I/O -

ST
TN

TN Key

Specifies a transition.

Specifies a step.

{}IR+
{JIR

indirect IR Key

Specifies an indirectly
addressed index register.

Specifies auto-incremented
indirectly addressed index
register.

DM

Area (DM).

M Direct IR Key Specifies a directly Specifies the Extended Data | --
R addressed index register. Memory (EM).
E
DR Key Specifies a data register. Specifies indirectly
DR addressed EM.
F
o TR Key Specifies a TR bit. Specifies auto-decremented | ---
R indirectly addressed index
J register.
oR LR Key Specifies the CPU Bus Link | --
R Area (G).
K
e HR Key Specifies the Auxiliary Area | --
HR (A).
L
DM Key Specifies the Data Memory | -
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TIM

Key(s) Name Function Function with Shift Key Function with Control Key
worn ) | XDM Key Specifies indirectly Specifies a CIO Areaword. | ---
DM addressed DM.
Q
BT # Key Specifies a constant. Specifies a ClO Area bit. Specifies an 8-digit constant.
#
R
TIM and CNT Specifies a timer or counter | ---
onT Keys instruction, or a timer or

counter Completion Flag.

D

out

AND

OR

(Mnemonic) LD,
OUT, AND, and
OR Keys

Used to write input
instructions when
programming in mnemonics.

SFT

NOT Key Used to specify an normally | --- Clears the force-set or
NoT closed condition. force-reset status of multiple
c bits.
SFT Key Used to specify the SHIFT -en -

instruction when
programming in mnemonics.

4-2 Memory Configuration and Data File Structure

GPC Memory Configuration

Data File Structure

The GPC’s internal memory is divided into the 6 areas shown in the table below.

The GPC’s memory is backed up by a battery, so datais not lost when the power

is turned off.

areas) area

Data area hame Capacity
Program memory area 32K words (in the CV500)
DM Area 8K words (in the CV500)
I/0O comment area 12K words (743 /O comments)
PC Setup area 8K words
Word grouping (custom data 60 words

Function code table area 143 words

The files that can be created on data disks and memory cards are listed in the
following table. New floppy disks must be formatted with the Initialize Media op-
eration in the main offline menu before they can be used as data disks.
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File type. Filename | Capacity Function Operations using file
extension

Object .0BJ 64K words | Contains program file data in machine Programming, Data
language. Transfer, Printing

/O comment .CMT 322K words | Contains the /O comments that are displayed | Edit I/O comments, Print
on the screen or printed out when creating the
program. Up to 10,000 I/O comments can be
stored per file.

I/O memory IOM* 3,072 words | Contains I/O Area, Work Area, SYSMAC Data Transfer
BUS/2 Area, SYSMAC BUS Area, CPU Bus
Link Area, and Auxiliary Area data.

DM OM* 24K words | Contains Data Memory data. Edit DM, Data Transfer,

Printing
EM IoM* 32K words | Contains Extended Data Memory data. Edit DM, Data Transfer,
Printing
PC name table {.PCN 2.5K words | Contains the PC names assigned to nodes in Edit PC names, Data
(approx.) SYSMAC NET Link and SYSMAC LINK Transfer, Printing

Systems. Up to 500 PC names can be stored
per file.

PC parameters |.STD 8K words Contains all of the PC system data for backup | Data Transfer
including: PC Setup settings, the 1/O table,
routing tables, I/O allocation table, function
code table, and CPU Bus Unit Setup
information.

Word grouping |.ARE 60 words Contains data for backing up custom data Data Transfer
areas.

Function code |.MEI 143 words Contains a backup of the function code table. Data Transfer

table

Note *The I/O memory, DM, and EM files all use the same “.IOM” filename extension,
so different filenames must be used to identify these data files.

Compatibility with CVSS
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Some data files used in the GPC cannot be used in a host computer running
CVSS and vice-versa. Interchangeability of data files is described in the follow-

ing table.
File type Compatibility

Object Compatible
Convert from machine language with the Convert UM
operation for use in CVSS.

[/O comment Files created in the GPC can be used in CVSS systems, but
those created in CVSS systems cannot be used in the GPC.

1/O memory Incompatible

DM, EM Compatible

The filename extension of CVSS data files must be changed
to “.IOM" for use in the GPC.

PC name table

Compatible

PC parameters

This type of file can be used in the GPC only.

Word grouping

This type of file can be used in the GPC only.

Function code table

This type of file can be used in the GPC only.

Note Inthe GPC, lowercase characters are distinguished fromupper case characters
in filenames, but in the CVSS, lower case characters are automatically con-
verted to upper case. Files that have been saved in the GPC with filenames in-
cluding lower case characters will not be usable in CVSS systems, so save files
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with upper case characters inthe GPC if those files might be used in the CVSS at
some later time.

4-3 Memory Card Insertion and Removal

Insertion Turn the GPC off before inserting the Memory Card.

Removal The Memory Card indicator lights to indicate that data is being transferred be-
tween the Memory Card and the GPC. Be sure that the indicator is off before
removing the Memory Card to prevent destroying data in the card.

Memory Card Adapter

Memory Card Memory Card

indicator
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SECTION $§
Peripheral Devices

This section provides details and examples of switch setting and connections for peripheral devices such as printers and
floppy disk drives. Actual GPC operations to use these peripheral devices are provided in the following two sections.

5-1  System Configuration . .. ...ttt i e 44
2 411 ¢ P 44
5-2-1  SWItCh SettingS .ottt i e i e i e 44
5-2-2  Cable CONNECLIONS . ..\ttt sttt ettt it e ia et itantaraenenaenns 45
5-2-3  OPeIAtiON ...t ittt i i e i e 46
5-3 Floppy DISK DIIve .. vvete it it e e 47
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5-1 System Configuration

Two peripheral devices, the 3G2A5-PRTO01-E Printer Interface Unit and the
3G2C5-FDI03-E Floppy Disk Interface Unit, can be connected to a GPC with a
CV500-MP311 System Memory Cassette installed. The 3G2A5-PRT01-E Print-
er Interface Unit can be used with or without a CV500-MP311 System Memory

Printer

Floppy Disk Drive

5-2 Printers

FX-800

44

Cassette installed.

Printer Interface Unit

Connecting Cable
(SCY-CN201)

Floppy Disk Interface Unit
(3G2C5-FDI03-E)

(3G2A5-PRTO1-E)

Peripheral Device Connector

We recommend using an Epson FX-800 printer with the 3G2A5-PRT01-E Print-
er Interface Unit. Either an #8148 serial interface board is also required. Order
the serial interface board separately from Epson.

The switch settings, cable connections, and GPC Setup procedures required to
operate this printer are described below.

5-2-1 Switch Settings

The table below shows the required pin settings for DIP switch 1 (SW1).

Pin ho. Setting Function
1 OFF Sets character emphasis to normal.
2 OFF Sets the zero character style to 0,
3 OFF Sets condensed characters to ordinary.
4 OFF Enables the buzzer.
5 ON Disables automatic tearoff.
6to08 OFF Sets the international character set to Japanese.
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#8148 Interface Board The tables below show the pin settings required to set the board for a baud rate
of 4,800 bps, no parity, 8 data bits, and 1 stop bit. The first table shows settings
for DIP switch 1 (SW1).

Pin no. Setting Function
OFF Sets 8 data bits.

OFF Sets no parity.
OFF

OFF Sets flag polarity to positive.

OFF Sets baud rate to 4,800 bps.1:2
ON
OFF
8 ON

Njioloih~iWINO —

The table below shows the required pin settings for DIP switch 2 (SW2).

Pin no. Setting Function
1 ON Enables the interface board.
2 ON Enables buffer operation.
3 OFF Buffer full: 216 bytes.
4 OFF Disables self diagnosis.

Note 1. The DIP switch onthe Printer Interface Unitis not used. The baud rate of the
GPC is set in the GPC Settings.

2. The printer’s baud rate should match the GPC'’s baud rate set in the GPC
Setup. For 2,400 bps set as follows: pin 5 OFF, pin 6 ON, pin 7 ON, pin 8
OFF. For 9,600 bps set as follows: pin 5 OFF, pin 6 ON, pin 7 OFF, pin 8 OFF.

5-2-2 Cable Connections

Connecting Cable Use a 6-m, 25-pin serial cable to connect the printer to the Printer Interface Unit.
The 2-meter SCY-CN201 connecting cable is shown below.

DB-25P (JAE) DB-25P (JAE)

[ Illﬁ I {HE

2,000 £100 mm ——|

45



Printers Section 5-2

Connections The following diagram shows the connection of signals between the Printer In-
terface Unit and the printer.

1| FG FG | 1
2 | sD SD |2
3 | RD >< RD | 3
4 | RS RS | 4
5| CS N Cs |5
6 | DR \ DR | 6
7 | SG SG | 7
\\ to to

to to ER 20
to to

25 25

N\ /

5-2-3 Operation
Use the following procedure to operate the printer.

Secure to the GPC
with screws.

Printer
Interface

Lock the cable in
the connector.

Printer

1,2,3... 1. Setthe printer’s DIP switches as described in 5-2-1 Switch Settings. Com-
munications should be set for 4,800 bps, 8, N, 1. Also set the printer for 3%
inch paper delivery, 80 characters/line, and no-paper detection, and disable
1" perforations.

2. Attach the Printer Interface Unit to the GPC and secure it by tightening the
screw. It is not necessary to set the DIP switches on the Printer Interface
Unit.

The Printer Interface Unit and printer can be used even without a System
Memory Cassette installed in the GPC.

3. Connect the Printer Interface Unit and printer with the appropriate connect-
ing cable (e.g., SCY-CN201).
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4. Lock the cables to the connectors to ensure good connections.
5. Turn on the GPC.

6. Set the printer’s specifications in the GPC from the GPC Settings menu.
(See below.)

7. Turn on the printer.*
8. Print data using the Print operation from either the online or offline menus.

Note *If the printeris on when it is connected to the GPC, any data in the print buffer
before connection might be printed when the Print operation is executed.

Setting Printer Set printer specifications in the GPC with the Customize Printer operation de-
Specifications scribed in 6-7-1 GPC Settings.

5-3 Floppy Disk Drive

The switch settings and wiring for 3 NEC Floppy Disk Drives are described in this
section. The format of floppy disks initialized on NEC Floppy Disk Drives might
not be compatible with other disk drives.

NEC PC-9831-VW2/MF2 The PC-9831-VW2 uses 3.5" disks and the PC-9831-MF2 uses 5.25” disks.

50-pin SCSI cable
(Included with Floppy Disk Drive.)

3§

2o e
> S o g
q Y wa ©j | Power cord
74 Usdoxa
e &

® s sw2 @

[

Sk
=

1,2, 3... 1. Connect the 50-pin SCSI cable (included with the Disk Drive) to connector
CN1.
2. Set switch 1 (SW1) to “15".
3. The switch 2 (SW2) setting depends on the type of floppy disk being used.

Setto “1MB” if high-density disks are being used and to “640KB" if low-den-
sity disks are being used.

NEC PC-9831-UWH1 The PC-9831-UW1 uses 3.5” disks, like the PC-9831-VW2, but has a 36-pin
connector. Use an OMRON C500-CN124 Connecting Cable to connect this disk
drive to the Floppy Disk Interface Unit.
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NEC PC-9881N The PC-9881N uses 8" disks.

50-pin SCSI cable
(Included with Floppy Disk Drive.)

r a

f {F
D Power cord

34 2
s¥1
® (&
G S——
@& U
oNl SNz

... J
T M

1,2, 3... 1. Connect the 50-pin SCSI cable (included with the Disk Drive) to connector
CN1.

2. Set all pins on DIP switches 1 and 2 (SW1 and SW2) to “}5".
3G2C5-FDI03-E Connections The table below shows the functions of the Floppy Disk Interface Unit’s connec-

tor pins.
T
1 1 26
25 H H 50
\/
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Pin no. Signal

1 WID
2 MFM
3 RDT
4 PRT
5 TKO
6 WGT
7 WDT
8 STP
9 DIR
10 NC
11 ‘NC
12 DS2
13 DS1
14 SYC
15 RDY
16 IDX
17 HLD
18 NC
19 SSL
20 NC
21 TSD
22 MTR
23 FUS
24 FLR
25 LWC
26t050 |GND
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3G2C5-FDI03-E Operation Follow the procedure described in the list below to operate the 3G2C5-FDI03-E
Floppy Disk Interface Unit.

Floppy Disk Interface Unit

Secure to the GPC
with screws.

Lock the cable in
the connector.

Floppy Disk Drive

1, 2,3... 1. Attach the Floppy Disk Interface Unit to the GPC and secure it by tightening
the screws. It is not necessary to set the Floppy Disk Interface Unit's DIP
switches.

2. Connect the Floppy Disk Interface Unit and disk drive with the appropriate
connecting cable. Lock the cablesto the connectors to ensure good connec-
tions.

3. Turn on the GPC.

4. Set the disk drive’s specifications in the GPC from the GPC Setup menu.
(See below.)

5. Turn on the floppy disk drive.
6. Transfer data between the GPC and floppy disks using the Transfer opera-
tion from either the online or offline menus.

Setting Disk Drive Set the floppy disk drive specifications in the GPC with the Customize Printer
Specifications operation described in 6-7-1 GPC Settings.
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SECTION 6
Offline Operations

This section describes the operations that can be performed when the GPC is operating independently from aPC, i.¢., opera-
tions performed in the GPC memory.

6-1  Overview of Offline Operations . . ... vvin ittt i eariee s, 52
6-1-1 Main Offline MENU ... ..cuirrr ittt it it tnneineneaneansns 52
6-1-2  Operation LiSt ... 'uu ittt e e 52
I 3 (a1 11191 1117 R 53
6-2-1  Clear User Program MeIMOIY . . .. .ot vvttiinniiiianrerensseannnass 53
6-2-2  Switching Display MOGES ... ...vvnerneninnennaeaaiaeneeann. 54
6-2-3  DiSplay MEMOTY ...\ttt et iiinie e et 56
6-2-4  Programming inLadderForm ........ .. ... i i 57
6-2-5  StOre/StOre INSEIT .« o vt e et et e et et et i e 69
6-2-6  Saving Programsto Memory Card ....... ..ol 73
6-2-7 Reading and Searching Ladder Diagrams .......... ... oot 73
6-2-8  Programming iIn MNEMONICS .. ... vvvvi it iiii i 78
6-2-9  Writing and Editing Interrupt Programs ......... ... oot 84
6-2-10 Checking the Program .. ... ...ttt ittt e 85
6-3  BAilINg ..ottt e e 86
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6-1

Overview of Offline Operations

Offline operations are performed when the GPC is not in direct communications
with the PC.

6-1-1 Main Offline Menu

Offline operations are selected from the main offline menu, shown below.

Service PC and GPC Settings are general categories. Specific operations are
selected from sub-menus that appear when the general category is selected.

%%% QRAPHIC PROGRAMMING CONSOLE <GPC> SYSTEM *xx

i
(
(

{
(
(

SELECT ITEM
0):SERVICE PC
1):PC SETUP

:PC NAME FILE EDIT
:GPC SETTINGS

0wn

6-1-2 Operation List

:CPU BUS UNIT SETTINGS

( ) :TURN KEY
i(SHIFT)+(SELECT) TO ORIGINAL MENU
'{CTRL)+{0):UM USED <W>

i (CTRL)+(1):BUZZER

i (CTRL}+{2):COMMENT USED
! {CTRL)+(3):DISPLAY CLOCK YES/NO H

l(CTRL)+(SELECT) COPY DISPLAY H
(CTRL)+(PC CON):PC ONLINE/OFFLINE

Oh/OFF

PC OFFLINE
32KW

The table below lists the operations that can be selected from the main offline
menu. Service PC and GPC Settings are general categories. Specific opera-
tions are selected from the sub-menus on the right side of the Operation column.

Operation Description . Page
(0): Service PC (0): Clear User Used to delete the programs from GPC memory and the Memory {53
Program Memory Card. The entire program can be deleted or only the part after a
specified address.
(1): Program Used to create, edit, or delete programs on the GPC screen as 57
either ladder diagrams or mnemonic lists. Programs can be saved
to GPC memory or the Memory Card.
(2): Program Check Used to check the program for syntax errors. 85
(3): Transmit Used to transfer program, DM, and I/O comment data between 105
the GPC memory, Memory Card, and floppy disk drive.
(4): File Used to format floppy disks or Memory Cards as well as 103
manipulate files on the floppy disks and Memory Cards
(5): Print Used to print portions of programs (either ladder diagrams or 107
mnemonic lists), contents of the GPC’s DM or EM, 110 comments,
or the current screen.
(6): Input DM Used to display, modify, or delete DM data in GPC memory and 93
EM data in the Memory Card.
(7): List Used to display usage or cross-reference information on words 99
and bits in GPC memory or programs on the Memory Card.
(8): Global Change Used to globally change bit or word addresses designated in a3
programs in GPC memory.
(9): Create Comment Used to write, read, delete, or find I/O comments. 89
(1): PC Setup Reads the PC Setup information from GPC memoty for editing. 12
After editing, transfer the new PC Setup information to the PC
using the online transmit operation.
(2): CPU Bus Unit Settings Can be performed in online mode only. » 151
(8): PC Name File Edit Used to assign PC names to PCs in SYSMAC NET Link and 111

SYSMAC LINK networks.

52




Programmin,_g Section 6-2

Operation - Description Page
(9): GPC (0): Printer Used to specify the baud rate of communications with the printer, | 110
Settings as well as the width of paper used and the beginning print
column.
(1): Floppy Used to specify the drive number of the floppy disk drive and the [ 110
type of disk being used.
(2): PC Name Table Used to set the name of the file that contains the PC name 111
referenced at PC (node) designation.
(3): Response Used to set the response monitoring time for communications 111
Monitoring Time with the PC.

6-2 Programming

Offline programming creates or edits programs in GPC memory or in the
Memory Card installed inthe GPC. The PC program canbe accessed directly in
online programming.

All programming operations are on the Service PC sub-menu. Select (0): Ser-
vice PC from the main offline menu to bring up the Service PC sub-menu shown
below.

*%% PC OFFLINE *%* { (SHIFT)+(SELECT):TO ORIGINAL MENU
f '

B SELECT ITEM
} :CLEAR USER PROGRAM MEMORY
) : PROGRAM

} :PROGRAM CHECK

) : TRANSMIT

}:FILE

) : PRINT

} : INPUT DM

) LIST

} :GLOBAL CHANGE

b

(
{
(
(
{
(
(
(
(
( CREATE COMMENT

Lo~ wNdRO

PC OFFLINE
32KW

6-2-1 Clear User Program Memory

This operation is used to clear ladder-diagram programs from GPC memory or
from the Memory Card installed in the GPC. Always clear the memory before
creating a new program.

When using a Memory Card for the firsttime, format the card withthe Formatting
operation on the File menu. It is not necessary to perform the Clear User Pro-
gram Memory operation on a newly formatted Memory Card.

Itis possible to clearthe entire program (including all interrupt programs) or only
the part after a specified address. Interrupt programs can be deleted one at a
time using the Program operation.

1,2,3... 1. Select (0): Service PC from the main offline menu.

2. Select (0): Clear User Program Memory from the Service PC menu.
3. Select the program or comment memory.
4

. Programs from either GPC memory orfromthe Memory Card installed inthe
GPC can be deleted.

a) To delete a program from GPC memory, press 0, ENT, and ENT.

b) To delete a program from the Memory Card, press 1 and ENT. Move the
cursor to the undesired program filename with the Up and Down Keys
(the Plus and Minus Keys act as Page Up and Page Down) and press
ENT. It is also possible to enter the filename manually after pressing 1
and ENT. Press WRITE, input the filename (up to 8 characters long), and
then press ENT twice.
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5. Next, specify whetherthe entire program will be cleared or only the part after

a specified address.

a) To delete the entire program, press CTRL and WRITE together, 9713,
and ENT.

b) To delete a program from a particular program address on, press
WRITE, the program address, and ENT.

The ladder-diagram write screen will appear when the program or program

section has been cleared.

6-2-2 Switching Display Modes
The program can be displayed infour ways: as a ladder diagram with or without
comments or as a mnemonic list with or without comments. The program data in

GPC or Memory Card memory is the same regardless of the display method.
Initially, the program is displayed as a ladder diagram without comments.

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.
alaml o
1 Instruction block
Y
\ 9
Bl o
— H 1 Instruction block
-

Display Modes

Ladder Diagram without Comments
The program can be displayed, modified, and input in this display mode. Upto 22
instruction lines can be input at one time; instruction blocks longer than 22 in-
struction lines must be input in mnemonic form.
When inputting in ladder-diagram form, program changes will be lost if the dis-
play mode is changed without first saving the ladder program using the store or
store insert operations.
The program must be stored after each 22 instruction lines (or fewer) are input.
Multiple lines are required for OR conditions, SFT instructions, and other multi-
ple-input instructions. Each page can display up to 4 instruction lines.

{ 0000 0000 0000 0000 0000 0000 0000 0000 0000 0101
01 02 03 04 05 06 07 08 09 00
000000 @ } it i 1 i+ ft if 1t 1t {pmen]
| 0002 0002 0002 0002 0002 0002 0002 0002 0002 0102
{ 01 02 03 04 035 08 o7 08 09 00
0000101} 1 it i} it i H il i H it i
{ 0003 0003 0003 0003 0003 0003 0003 0003 0003 0103
Lol 02 03 04 05 08 07 08 09 00
000020} 4 F 1 it i} i} b i H { S
i 0004 0004 0004 0004 0004 0004 0004 0004 0004 0104/
P01 02 03 04 05 3] 07 08 09 00
00006301+ i & { f i} 1H 1} i h i by
|
I i
READ PC OFFLINE

32KW

Note 1. If aprogram that contains a block with more than 22 instruction lines is read
from memory, the display mode will automatically switch to mnemonic form.
2. When a program is being created on the Memory Card, it must be saved to

the card with the Save operation.
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Ladder Diagram with Comments
The program cannot be modified or saved when displayed as a ladder diagram
with comments. Each page can display up to 4 instruction lines.

Comments created with the Create Comment operation appear to the right of
the program. Up to three 10-character lines can be created for each instruction
line. /O comments, which describe the use of input bits or instruction operands,
can be displayed at the bottom of the screen by selecting them with the cursor
and reading them out.

0101: ABCDEFGHIJ
00 { KLMNOPQRST
Tt UVWXYZ1234

01021 ABCDEFGHIJ
00 | KIL.MNOPQRST

{2 UVWXYZ1234
0103! ABCDEFGHIJ
00 {KLMNOPQRST

——1] UVWXYZ1234
0104{ ABCDEFGHILJ
00 | KLMNOPQRST

PC OFFLINE

32KW

: 0001 0001 0001 0001 0001 0001 0001 0001 0001

i 01 02 03 04 08 06 07 08 09
000000 @+ it it 1t it it | b { b———i}

i 0002 0002 0002 0002 0002 0002 0002 0002 0002

i 01 02 03 04 05 06 07 08 [}
000010+ ¢ i i it 4} ik it 1 | -

i 0003 0003 0003 0003 0003 0003 0003 0003 0003

I 01 02 03 04 03 06 Q7 08 09
000020 ; t i i i F | bt } it 1t

{0004 0004 0004 0004 0004 0004 0004 0004 0004

p 01 02 03 04 035 08 07 08 09
000030} b it it 4} 4 prare— ] o} e —— | UVWXYZ 1234
CMT=GPC

BIT 000101= CMT {ABCDEFGHIJKLMNOPQRSTUVWXYZ1234)
READ {CMT)
Note

1. If a program that contains a block with more than 22 instruction lines is read,
the display mode will automatically switch to mnemonic form.

2. Comments created with CVSS cannot be used in the GPC.

Mnemonic List without Comments
When a program is created in mnemonic form, it is automatically written to the
GPC'’s internal memory. When creating or modifying a program on a Memory
Card, the program must be saved to the card with the Save operation by press-
ing the CTRL+WRITE Keys.

Fourteen lines of the mnemonic list will be displayed on the screen at a time.

®000000

000001
000002
000003
000004
000005
0000086
000007
000008
000008
000010
000011
000012
000013

LD

AND
AND
AND
AND
AND
AND
AND
AND
ouT
LD

AND
AND
AND

000101
000102
000103
000104
000105
000106
000107
000108
000109
010100
000201
000202
000203
000204

READ

PC OFFLINE

32KW

Note *When aprogramis being created or modified as a Memory Cardfile, it must be

saved to the card with the Save operation.

Mnemonic List with Comments
When a program is created in mnemonic form, it is automatically written to the
GPC's internal memory.” When creating or modifying a program on a Memory
Card, the program must be saved to the card with the Save operation by press-
ing the CTRL and WRITE Keys together.
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Fourteen lines of the mnemonic list will be displayed on the screen at a time.
Comments created with the Create Comment operation appear on the right side

of the screen. Each comment can be up to 30 characters long.

®000000 LD 000101 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000001 AND 000102 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000002 AXD 000103 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000003 AND 000104 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000004 AND 000105 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000005 AND 000106 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000006 AND 000107 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000007 AND 000108 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000008 AND 000109 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000009 ouT 010100 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000010 LD 000201 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000011 AND 000202 ABCDEFGHTJKLMNOPQRSTUVWXYZ12834
000012 AND 000203 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
000013 AND 000204 ABCDEFGHIJKLMNOPQRSTUVKXYZ1234

READ (CMT)}

PC OFFLINE

32KW

Note *When a program is being created or modified as a Memory Card file, it must be

saved to the card with the Save operation.

Switching Between Display Modes

The display mode canbe changed inthe read mode only. To switch between lad-
derdiagram and mnemonic list, press the CHG Key. To switch between a display
with comments and without comments, press the CTRL+CHG Keys. It is also
possible to switch between a ladder diagram with comments and without com-
ments by pressing the READ Key.

6-2-3 Display Memory

This operation is usedto display the amount of the GPC’s internal memory occu-
pied by the program. The Display Memory operation is available in all display
modes, but cannot be used when Memory Card memory is indicated. To deter-
mine the amount of Memory Card memory occupied by program files, display
the Memory Card’s file directory using the File operation.

Pressthe CTRL+0Keys. The amount of memory in words will be displayedinthe
lower-left-hand corner of the screen, as shown below.

0001 0001 0001 0001 0001 ¢001 0001 0001 0001 0101
01 03 04 05 06 07 08 09 00
000000+ i 4 il it it 3 A il e
I 0002 0002 0002 0002 0002 0002 0002 0002 Q002 0102
i 01 03 04 05 06 o7 08 [43¢] 00
000010 ¢ d 14 it i} ik {4 th et
i 0003 0003 00603 0003 0003 0003 0003 0003 0003 0103
! 03 04 05 06 a7 08 09 [8]4]
e e e S {} { (' Z—
! !
4
i i
i i
UM = 3990W READ PC OFFLINE
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6-2-4 Programming in Ladder Form

Entering Write Mode

1,2, 3.

The display mode must be ladder diagram without comments to create or modify
a program in ladder form. The program cannot be modified or saved when dis-
played as a ladder diagram with comments.

Delete the contents of the memory with the Clear User Program Memory opera-
tion before creating a new program. Existing programs will be overwritten if not
deleted before a new program is written.

Before creating a program on a new Memory Card, the card must be formatted
with the Formatting operation on the File menu.

Follow the procedure below to put the GPC in write mode. The GPC enters write
mode automatically after the Clear User Program Memory operation is per-
formed.

1. Select (0): Service PC from the main offline menu.
2. Select (1): Program from the Service PC menu.
3. Select the program memory.

4. A program can be created in either GPC memory or the Memory Card in-
stalled in the GPC.

a) To create a program in GPC memory, press 0, ENT, and ENT.

b) To modify a program previously saved to the Memory Card, press 1 and
ENT. Move the cursor to the desired program filename with the Up and
Down Keys (the Plus and Minus Keys act as Page Up and Page Down)
and press ENT. To create a new program on the Memory Card, press 1,
ENT, and WRITE, input the new filename (up to 8 characters long) and
then press ENT twice. When inputting a filename, the cursor can be
moved left and right with the Left and Right Keys and the character atthe
cursor can be deleted with the SHIFT+Left or SHIFT+Right Keys. The
CLR Key deletes all characters in the input area.

Note a) Inthe GPC, lower case characters are distinguished from upper
case charactersinfilenames, butinthe CVSS, lower case charac-
ters are automatically converted to upper case. Files that have
been saved in the GPC with filenames including lower case char-
acters will not be usable in CVSS systems, so save files with up-
per case characters in the GPC if those files might be used in
CVSS systems.

b) The contents of the GPC’s internal memory will be overwritten
with a program that is created or modified for storage on the
Memory Card.

5. Press the 0 Key to select the main program. Refer to page 84 for details on
creating and modifying interrupt programs.

6. Press the ENT Key to display the ladder-diagram program.
7. Press the WRITE Key to enter write mode.
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Entering Ladder Diagrams To enter or edit a ladder diagram, the GPC must be in write mode and the display
mode must be ladder diagram without comments. The word write will be dis-
played at the bottom of the screen when the GPC is in write mode.

|
Address — 000000+ — Cursor 4
t H
| i
: i
i‘ -!
i H
: [
0 i
' GEriive ERRl [WRITE] PC_OFFLINE
| 000000}
Error message Mode Online/offline

Input area indicator Max. program size

The instruction and operand input in the input area will be written to the program
at the cursor position when the ENT Key is pressed.

Moving the Cursor The cursor can be moved on the ladder diagram as described below.

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 program section displayed as a ladder diagram can contain a maximum of
22 instruction lines, but only 4 will be visible on the screen. Instruction blocks
longer than 22 instruction lines cannot be written as ladder diagrams and must
be written in mnemonics. In general, program sections should be saved before
they reach 22 instruction lines in length.

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. Enter the required condition. The selected symbol will appear in the input
area.

3. Enter the bit address for the condition and press the ENT Key.
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Instructions can be entered using the key sequences shown in the table below.
Entering Conditions on the Ladder Diagram

Bit_address ENT

NOT Bit_address ENT

Instruction Symbol Key inputs Remarks
LD, AND _| }__ Bit _address ENT —
LD NOT, AND NOT ¥ LOAD NOT/AND NOT Key _

o G

OR Key Bit_address ENT

OR NOT
Ly

OR NOT Key Bit_address ENT

OR Key NOT Bit_address ENT

Immediate refresh |

Instruction ! Bit_address ENT

instruction

Differentiate up 4 Instruction SET Bit_address ENT
instruction

Differentiate down ¥ Instruction RESET Bit_address ENT
instruction

To set both the immediate refresh (1)
and differentiate instructions, enter
them consecutively.

However, only the immediate refresh
instruction, |, is available with the NOT
instructions. The differentiated
instructions cannot be used.

Entering Other Instructions

To enter basic righthand instructions, move the cursor to the right of the right-
most input. A break will appear inthe 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 64) to rejoin the connection if this problem occurs.

The number of conditions permitted on a 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 63 for information on the continue operation.

Instructions can be entered using the key sequences shown in the table below.
Refer to 1-5 Ladder Diagram Instructions for the table listing instructions and
their function codes. Refer o CV500/CV1000 Operation Manual: Ladder Dia-
grams for information on the operands for each instruction.

Instruction Symbol Key inputs Remarks

ouT O I Output Key, Bit address, ENT —_—

OUT NOT of I Output Key, NOT, Bit address, ENT

TIMER TIM TIM, Timer number, ENT To enter a constant as the SV, input
# SV, ENT #SV.

COUNTER CNT CNT, Counter number, ENT To set the SV from a word, enter the
# SV, ENT word address only.

Advanced — FUN, Function code, ENT Input leading zeros for the function

instruction Operand, ENT code. The number of operands varies

Operand, ENT
Operand, ENT

according to the instruction.

Immediate refresh !
instructions

OUT and OUT NOT:
Output Key, (NOT), !
Bit address, ENT

Special instructions:

FUN, Function code, !, ENT
Operand, ENT

Operand, ENT

Operand, ENT

Applicable only to OUT, OUT NOT,
KEEP(011), DIFU(013), DIFD(014),
SET(016), RSET(017), CMP(020),
and MOV(030).
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Instruction Symbol Key inputs Remarks
Differentiate up 4 FUN, Function code, SET, ENT —_
instructions Operand, ENT
Operand, ENT
Operand, ENT
Differentiate down ¥ FUN, Function code, RESET, ENT Applicable to SET(016) and
instructions Operand, ENT RSET(017) only.
Operand, ENT
Operand, ENT

Bit/Word Addresses and Data

When entering a bit address, press the SHIFT+# Keys. When entering a word
address, press the SHIFT+%DM Keys. It is not necessary to input leading zeros
for addresses or SVs. If a mistake is made while entering an address, press the
CLR Key and re-enter the value.

address

address

ltem Bit address Word address Display on ladder
diagram
Aucxiliary Area SHIFT+HR, Bit address SHIFT+HR, Word address A
CIO Area Bit address Word address I: Input?
Q: Output?

Counter Area CNT, Counter number CNT, Counter number C
Constant (4-digit) —_ #, Value #
Constant (8-digit) — CTRL+#, Value #
CPU Bus Link Area SHIFT+LR, Bit address SHIFT+LR, Word address G
Data register (DR)2 — DR, Number DR
DM Area — DM, DM address D
EM Area —— SHIFT+IR, EM address E
Index register (IR)? _— IR, IR number IR
Indirect Index register2 |, IR, IR number , IR, IR number IR
Constant Offset IR? , IR, IR number , 1R, IR number # Offset

#, (+/-), # Offset, ENT #, (+/-), # Offset, ENT , IR
DR Offset IR? , IR, IR number , IR, IR number DR, IR

DR, DR number, ENT DR, DR number, ENT
Auto-increment IR2 SHIFT+, IR, (SHIFT+, IR), SHIFT+, IR, (SHIFT+, IR), , IR+

IR number, ENT IR number, ENT (, IR++)
Auto-decrement IR2 SHIFT+TR, (SHIFT+TR), SHIFT+TR, (SHIFT+TR), ,—IR

IR number, ENT IR number, ENT (,—IR)
Indirect DM address _— *DM, DM address *D
Indirect EM address — SHIFT+DR, EM address *E
Step Area SHIFT+TN, Step number — ST
Timer Area TIM, Timer number TIM, Timer number T
Transition Area TN, Transition number e TN
User-defined data area SHIFT+!, User’s code, Bit SHIFT+!, User’s code, Word User's code

60

Note 1.1and Q are displayed only after the |/O table is registered and the GPC is

online.

2. Refer to the CV500/CV1000 Operation Manual: Ladder Diagrams for infor-
mation on using Data Registers and Index Registers (DR and IR).



Programming

Section 6-2

Examples

Basic Instructions

An example for inputting basic instructions is given below.

1, 2, 3... 1. Start with the GPC in ladder diagram without comments display mode and

the write mode.

000000 | @

2. Press 1 and ENT.

(It is not necessary to input leading zeros for bit addresses.)

0000

01
000000 }—Q

3. Press TiIM, 10, ENT, 100, ENT.

000000

0000
1

i}

~
L TiM

0010

#01003__

4. Press the Ladder LD/AND Key and then TIM, 10, and ENT.

To designate timer or counter Completion Flags, press a ladder diagram
symbol key followed by TIM or CNT and the timer or counter number.

000000

0000
01

b

T
0010

e

ETIM

0010

#0100:}—___

5. Press the Ladder Output Key and then 12800 and ENT.

000000

0060
1

0
L r
—| I {Tim 0010 #0100 }—
0128
0010 00
i O
{
@

6. Pressthe STR Key and ENT to store the program.
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Using Function Codes
An example for inputting a ladder program using a function code is given below.

1,2, 3... 1. Start with the GPC in ladder diagram without comments display mode and
the write mode.

2. Press SHIFT+HR, 50006, and ENT.
AS500
06

Y

3. Press FUN, 030, ENT, 200, ENT, DM, 50, and ENT.
Input leading zeros for function codes.

A500
o]

? {030
_-.| I { MoV 0200 DO0050 e

4. Press the Ladder OR Key and then 8 and ENT.
A500
06

{030)
1 Ir
— | [Mov 0200 D050 }—

0000

-

5. Press the Down Key, Left Key, FUN, 001, and ENT.

A500
0

? - (030)
_i } {mov 0200 D00050 —

0000

-

- (001
[ END

6. Pressthe STR Key and ENT to store the program.
Line Continuation

Up to 9 conditions can be input in a single line when an OUTPUT instruction is
used. Fewer conditions can be written in a single line if an instruction requiring
operands, such as TIM and special instructions, is used.

if all required conditions and instruction cannotfit in a single line, the program will
automatically continue onthe next line. The number of conditions thatcanfitona
line depends on the number of operands in the righthand instruction.
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Example 1 The following procedure shows how to add a 10th condition in aninstruction line.

1,2,3... 1. Move the cursor to the 101 column (extreme right).

‘—H—II———H |l HT l
Cursor
2. Whenthe cursor is in the 10t column, the usual initial display will not appear

in the input area. Press the Ladder LD/AND Key and then 10 and ENT to
enter the condition.

The 9th and 10th conditions will be displayed on the next line.

— — 1 =
B—{—|e

Note Aprogram errorwill occur if lines are connected with the Line Connect operation
as shown in the following diagram.

—
Wrong
Il O—
Example 2 The following procedure shows how to enter six conditions for a MOVE instruc-
tion.
1,2, 3. 1. Enter the six conditions.
o | Vo | H—H—T
Cursor

2. Press FUN, 030, and ENT to enter a MOVE instruction. The instruction will
automatically be shifted to the next line if there isn't space on the first line.

I ] L ] {
(e | e e s N | L]
(030}
B {Mov 0000 0000
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Line Connections

Use the key sequences in the following table to make lines connecting points in
the ladder diagram.

Connection

Key sequence Function

Horizontal line

Horizontal Line Key, ENT Creates a horizontal line the length of one condition.

Vettical line

Vertical Line Key, ENT Creates a vertical line to the previous instruction line.

Line connect

(position cursor at start point) LINE CON
(position cursor at end point) ENT

Connects two points in a ladder diagram. The points can
be in the same instruction line or in different instruction
lines.

Example 1

Example 2

64

To delete a connecting line, press the Delete Key to enter delete mode, position
the cursor at the undesired line, and press ENT.

Note Connections cannot be made between points more than 22 instruction lines
apart (a maximum of 22 lines is permitted in an instruction block).

This example shows how to make a connection using the Horizontal Line Key.
The lines created this way are the length of one condition.

) l
A4 I

Cursor

To connect a horizontal space, move the cursor 1o the left side of the space,
press the Horizontal Line Key and ENT.

This example shows how to connect instruction lines vertically to create an OR
LD or AND LD condition. Move the cursor to the bottom connection point, press
the Vertical Line Key and ENT.

|
e

0]

@)
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Example 3 This example shows how to connect instruction lines vertically to attach two
righthand instructions to the same condition. Move the cursor to the bottom con-
nection point, press the Vertical Line Key and ENT.
1 )
] ./
Cursor
| o]

Example 4 This example shows how to connect two points in the same instruction line using
the Line Connect Key. This methodis convenient for making long horizontal con-
nections.

1,2, 3... 1. Move the cursor to the first connection point.
Cursor
2. Press the Line Connect Key and move the cursor to the second connection
point.
() T—O——’
Cursor
3. Press the ENT Key.

Example 5 This example shows how to connecttwo points in different instruction lines using
the Line Connect Key.

1,2, 8... 1. Move the cursor to the first connection point.

Cursor
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2. Press the Line Connect Key and move the cursor to the second connection

point.
1 O
=
Cursor
3. Press the ENT Key.
1l O

Editing Ladder Programs

The procedure for editing a ladder program is described below. Ladder pro-
grams can be edited in the write, delete, or insert modes. Do not forget to store
the edited program. Also, if editing a program from the Memory Card, be sure to
save the program by pressing the CTRL+WRITE Keys.

See 3-8 Changing Addresses for globally changing bit or word addresses in the
entire program in a single operation.

Editing in Write Mode

Operation Key sequence Comments

Deleting all 22 program | SHIFT+CLR _

lines of the ladder

diagram

Clearing data from input | CLR (cr re-input the symbol) —_—

area

Creating a Blank SHIFT+Right Key A blank column is created at the cursor position. If an

Column instruction block contains more than one line, a blank
column is created at the cursor position in every line of
the instruction block.

The operation will be cancelled unless a blank column
can be created at the cursor position in every line (up to
22) being displayed.

Deleting a Blank Column | SHIFT+Left Key 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 (up to
22) being displayed.

Creating a Blank Line SHIFT+Down Key A blank line is created above the cursor position. No
blank lines can be created if the program already
contains 22 instruction lines.

Deleting a Blank Line SHIFT+Up Key The blank line at the cursor position is deleted. The
delete operation will be cancelled if the line at the cursor
position contains ladder elements, including any
instructions.
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Editing in Insert and Delete Modes

Operation Key sequence Comments
Inserting a symbol INS, Position curser, Input The symbol is entered at the cursor position. The
symbol, Bit address, ENT conditions to the right of the cursor are shifted one

space to the right.
This operation cannot be performed if there is not room
for another condition. In this case, switch to write mode
and extend the instruction line to the next line with line
continuation.

Deleting a symbol Deleting a condition, instruction, The symbol to the right of the cursor will be deleted.

or horizontal connection:
Delete, Position cursor, ENT

Deleting a vertical line: ENT.
Delete, Position cursor, Vertical
Line Key, ENT

To delete a righthand instruction, place the cursor at the
beginning of the instruction’s function code and press

To delete a vertical line, place the cursor at the
bottom-right of the line, press the Vertical Line Key and
then ENT.

Editing Examples
Changing a Bit Address

Changing LD to LD NOT

In this example, the bit address 000100 in the program below is changed to
000300.

0001
00

088

Cursor

Press the WRITE Key to put the GPC in write mode and positionthe cursorjustin
front of the condition that is to be changed. The current bit address should ap-
pear in the input area at the bottom of the screen.

Press 300 and ENT.

0003 0006
0 00

0
te O |

Inthis example, the LD symbolinthe program below is changedto LD NOT with-
out changing the bit address, 000300.

0003 0006
00 00
1 )
I A l
Cursor

Position the cursor just in front of the symbol that is to be changed. The current
symbol and bit address should appear in the input area at the bottom of the
screen.

Press the Ladder LD NOT/AND NOT Key and then 300 and ENT.

0003 0006
00 00
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Inserting a Symbol Inthis example, a condition (AND 000001) is inserted between the first and sec-
ond conditions in the following program.

0000 0000 0000 0006
00 02 03 00
L
|_T_H_ ||
Cursor

1,2,8... 1. Press the INS Key to put the GPC in insert mode and position the cursor
where the new symbol is to be inserted.

2. Press the Ladder LD NOT/AND NOT Key and then 1 and ENT.

0000 0000 0000 0000 0006
00 01 02 03 00

e I
Deleting a Vertical In this example, the vertical connection in the OR LD instruction is deleted from
Connection the following program.

1,2, 3... 1. Position the cursor at the bottom-right of the line that is to be deleted.
1 il )
I L] U
I
Cursor

2. Press the Delete Key, Vertical Line Key, and ENT.

}
it

)
s

Creating and Deleting a Blank Column
Press the WRITE Key to put the GPC in write mode and position the cursor

where a blank column is to be created.

sap

Press the SHIFT+Right Keys and a blank column will be created.

—
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Press the SHIFT+Left Keys. The blank column will be deleted.

Al

T

Creating and Deleting a Blank Line

Press the WRITE Key to put the GPC in write mode and position the cursor on
the line above which a blank line is to be created.

il
H=-

I

Press the SHIFT+Down Keys and a blank line will be created.

i
L |

11

Press the SHIFT+Up Keys. The blank column will be deleted.

it
He=

Ra

6-2-5 Store/Store Insert

These operations are used to write a ladder program created on the screen to
the GPC’s internal memory. Use the Store or Store Insert operations before the
ladder program 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 will be lost when menus are switched, the reset switch is
pressed, or the POWER switch is turned off.

item

Key sequence

Comments

Store

STR, ENT

Writes the ladder program section created on the screen (with a maximum of 22
instruction lines) to the GPC's internal memory.

A message will appear in the lower-left-hand corner of the screen indicating 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 the instruction blocks are assigned when the program is stored,
and will be displayed again the next time the program is read.

When a program section is read, edited, and stored, the edited version of the
program section overwrites the previous version.

Store Insert

SHIFT+STR, ENT

Writes the ladder program section created on the screen (with a maximum of 22
instruction lines) to the GPC’s internal memory in front of the previously read
program section. The previous program section remains unchanged in memory,
after the new, inserted program section.

A message will appear in the lower-left-hand corner of the screen indicating 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.
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Store vs Store Insert

The store operation is used to write a new ladder program section to memory
whenediting program sections as ladder diagrams. The Store Insert operation is
also used to insert an unchanged or partially edited program section in memory
in front of its original position.

User Program in memory ‘ User Program in memory

Display Display

Program
section A

Program
section A

Program
section B

Store

. Program
section B’

Program
section B

Program
section B'

j Read

Program
section C

Program
section C

User Program in memory

Program
section A

L . Program
Store Insert section B

Program
section B

Program
section C

Aprogram section read from memory and then deleted on the screen will be per-
manently lost if the store operation is used to write it back to memory. Take par-
ticular care incases 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 memory, the program sections read originally
will all be lost. They would not be lost if the Store Insert operation was used.

User Program in memory

70

Program
section A

Program
section B

Program
section C

Program
section D

Program
section E

Display Display Display
. p Program
Set Write Mode section A
Read | section B Store
———| Program |__Jepy + |cr — | Program A Program
section C section B’ section B
Program P
section D L rogram
section E
Only start address  New program
of program section section B

User Program in memory

B stored. created.
Program

sections
CandD
deleted.
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Program Sections Not Applicable to Store/Store insert
An error message (LADDER ERR) will be displayed in the lower-left-hand cor-
ner of the screen and the store/Store Insert operation cancelled if an attempt is
made to use the store/Store Insert operations with an incorrect program section
or one which cannot be processed by the GPC. Correct and edit the program
section if this problem occurs.

Incomplete instruction Lines
a) No righthand instruction

I
7

f} Short-circuited conditions

gl

o
—
e

g) Instruction line doubles back
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Program Sections the GPC  Each of the incorrect program sections on the left can be corrected as shown on
Cannot Process the right.

a) Ahorizontal line has been placed infront of OR instruction with no condi-
tion on the line. Conditions must be aligned on the left.

Wrong Right
(| H HHAFAHR
s — — HF—
-5 F— HF—

b) AND and OR instructions have been placed inside an OR instruction.
Move AND and OR to the bottom of the OR.

Wrong Right

o
T

¢) More than 8 LD instructions have been used.

L

Wrong Right
%[:r[: - o i ———o—
T b
HH H

d) Multiple continue operations have beenused. Do hot use continue oper-
ations in parallel.

Wrong Right

L L | — BTER

e) A continue operation has been used in second, or lower, line of an OR
program section. Move the continue operation to the top line.

Wrong Right

: HHHHHHH s
i H — | |
el |
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f) A branching continue operation or OR program section has been used.
Eliminate branching from the continue portion of the program.

Wrong Right

I i
ll-II----lP—H—II—H—II—H——' HHHFHEHHEHE=

—{Hf , A |

6-2-6 Saving Programs to Memory Card

Once a program has been completed in memory, it can be saved to a specified
file in the Memory Card using the Save operation. Programs created in memory
but not saved with to the Memory Card with the Save operation will be lost when
the menu is switched with the SHIFT+SELECT Keys or the POWER switch is
turned off.

1,2,3... 1. Pressthe CTRL+WRITE Keys. A message requesting confirmation of the
Save operation will appear in the lower-left-hand corner of the screen.

10000 0000 DDA

1 0o 01 00 |
000000+ it ey
| 0000 Q000 o001t
I Do 02 01 [
000003 i F i} 13—-’
i
| |
- 4
i |
| |
P i
{AAA ) PC OFFLIK‘.JE
2ZKW
2. Pressthe ENT Key to save the program. A message will appear in the lower-
left-hand corner of the screen indicating that the program is being saved.
Another message indicating that the program has been saved will appear
after the program has been saved.
0000 0000 DIV
I o0 01 00 |
000000 b1t t C—
i
F 4
i |
i |
b 4
! i
! !
r |
: i
i i
SAVE COMPLETE WRITE (AAA } DC OFFLINE

i b Q00000 32KW

6-2-7 Reading and Searching Ladder Diagrams

The following operation is used to read the program from the memory and dis-
play it on the screen as a ladder diagram. When the Memory Card is specified,
the specified file will be transferred to the GPC’s memory automatically and dis-
played on the screen.

Press the READ Key to switch to Read mode from other modes.
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Reading and Searching Ladder Programs

Follow the procedures in the table below to display the specified instruction
blocks. Press the CTRL+ENT Keys 1o begin the search from address 00000.

Operation

Key sequence Description

Reading a specified
program address

READ Address ENT | tis not necessary to input leading zeros, e.g., address
00000 can be input as 0.

The instruction block containing the specified address will be
displayed on the screen.

Finding a specified
condition or output

Specifying an input: It is not necessary to input leading zeros.

LgT*éeLY g’btﬁ?ddfess ENT Finds any conditions (LD, LD NOT, AND, AND NOT, OR, or
{ + ) OR NOT) containing the specified address if the ladder
Specifying an output: diagram symbol for any condition is entered.

%111%{ KS%TB’Ladd' ess ENT Finds any outputs (OUT or OUT NOT) containing the

( ) "‘ . ) specified address if either ladder diagram symbol is entered.
Specifying input or output: Finds any conditions or outputs (OUT or OUT NOT)

SHIFT+# Bit_address ENT containing the specified address if SHIFT+# is entered.

instruction from its
function code

(CTRL+ENT)
Finding timer TIM Timer_number ENT It is not necessary to input leading zeros of the timer or
instructions (CTRL+ENT) counter number.
Finding counter CNT Counter_number ENT
instructions (CTRL+ENT)
Finding an Instructions executed every cycle: | Input leading zeros of the function code.

FUN Function _code ENT
(CTRL+ENT)

Differentiate up instructions:
FUN Function_code SET, ENT
(CTRL+ENT)

Differentiate down instructions:
FUN Function_code RESET, ENT
(CTRL+ENT)

immediate refresh instructions:
FUN Function_code !, ENT
(CTRL+ENT)

Finding instructions

FUN Function_code ENT Input leading zeros of the function code.

from an operand

containing Operand SHIFT+ENT ;

operands Operand SHIFT+ENT Sszzi ;lhne; S‘;P: Ig;’;rz:?dht Keys to move the cursor when not
Operand SHIFT+ENT )
ENT Press the READ Key to find another instruction.
(CTRL+ENT)

Finding instructions | Operand ENT Specify bit or word addresses as the operand.
(CTRL+ENT)

This operation is identical to the “finding a specified condition
or output” operation when a bit address is specified.

Finding Instructions

74

After specifying the read or find operation as described in the previous table, fol-
low the procedure below.

1,2, 3... 1. Press the CTRL+ENT Keys to start searching from address 00000.

Press the ENT Key alone to start searching from the instruction block after
the one displayed on the screen.

2. Whenthe specified condition or instruction is found, the instruction block it is
contained in will be displayed. If an instruction line consisting of more than
22 lines is read, the display mode will automatically switch to mnemonic.
The display mode can be switched back to ladder diagram mode by press-
ing the CHG Key if the next instruction block consists of 22 or fewer lines.
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3. Press the ENT Key to repeat the search.

4. When the search of the final area is complete, the message “NOT FOUND”
will be displayed in the lower-left corner of the screen.

Press the ENT Key to resume searching from address 00000 or follow the
relevant procedure in the table above to find a different address, condition,
output, instruction, or operand.

Reading the Previous or Next Instruction Block
Press the Plus or Minus Keys fo read the instruction blocks before or after the
currently displayed instruction block.

Key Description
Plus Read the next instruction block.
Minus Read the previous instruction block.

Scrolling Large Instruction Blocks
If the currently displayed instruction block is more than 4 lines long, the Up or
Down Keys can be used to scroll up or down in the instruction block.

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 Upand Down Keys canbeused to view the current instruction block, but not
to access adjacent instruction blocks.

Example of Reading a Ladder Program

Reading a Specified In this example, the instruction block containing address 100 is read from a pro-
Program Address gram.

1,2,3... 1. Press READ, 100, and ENT. The instruction block containing program ad-
dress 100 will appear.

000099 | } |

2. Press the Plus Key to display the next instruction block.
The original instruction block will remain on the screen, if space allows.

000099 — | 1}

000183

L
T
i) Q
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3. Press the Minus Key to display the previous instruction block.
The original instruction block will remain on the screen, if space allows.

oooos —| — } O—

000099 —H | O

onovos | } O
._’

4. Press the Down Key to display subsequent lines if the instruction block is
more than 4 lines long.

Finding a Specified Condition or Instruction

Finding Conditions with We'll assume the following user program is in memory.
A00115
0000 A0O1
01 15
000000 (— | - O
0000 ADQ1 0001
02 15 02
000002 p=—f b | O
0000  AOO1 0001
03 15 03
000005 | —4f- Ot
(001)
000008 [ eND

1,2,3... 1. Pressthe Ladder LD/AND Key and then SHIFT+HR, 115, and CTRL+ENT.

When CTRL+ENT is pressed, the search begins from address 00000 for a
condition with A00115. The cursor stops at the first instruction block contain-
ing a condition with A00115; inthis case the first instruction block containing
a condition with A00115 is at address 00002.

0000  AQO1 0001
02 15

02
oooooz f&] — |

2. When ENT is pressed, the search begins for the next condition with A00115.
The cursor stops at the next first instruction block containing a condition with
A00115, at address 000006.

0000 AQO1 0001
03 15 03

| )4
000005 f pdi

3. When ENT is pressed again and no conditions with A00115 are found by the
end of the program, the message “NOT FOUND" will be displayed in the
lower-left corner of the screen and the instruction block at address 00000
will be displayed.
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Finding MOV(030) with the
Function Code

Finding a MOV(030) with a
Specific Operand

1,2, 3.

Finding a Specific Bit

1, 2, 3...

Finding a Specific Word

1,2, 3.

| 0000 A00L |
I 01 03 |
000000 @1} D
| |
F 1
| i
| |
o 1
| |
| !
F 1
! !
| !
NOT FOUND READ PC OFFLINE
o A 00115 32KW

4. When ENT is pressed again, the search begins again from address 00000
and the cursor stops at the first instruction block containing a condition with
A00115.

0000  AQO1 0001
02 15 02

000002 (@] — | O—

To find the first MOV(030) instruction in the program using the function code,
press FUN, 030, and CTRL+ENT. (Leading zeroes must be entered.)

0000  ACO1 0001
02 15 02
000005 '—-——-l i

000002

Press ENT again to search for the next MOV(030) instruction.

Follow the procedure below to find a specific instruction with one or more specif-
ic operands. In this case, the search is for the first MOV(030) instruction in the
program with D00010 as its second operand.

1. Press FUN, 030, and SHIFT+ENT. The MOV(030) instruction will appear in
the input area and the cursor will be located at OP1, operand 1.

2. Press the SHIFT+Right Keys to move the cursor to operand 2, and then
press DM, 10, and SHIFT+ENT to input DO0010 as the second operand.

3. Press CTRL+ENT to begin the search from address 000000.

Once the first MOV(030) instruction in the program with DO0010 as its sec-
ond operand has been found, the search for the next suchinstructioncan be
started by pressing ENT.

Press the READ Key to enter a different instruction.

The following procedure will find the specified bit whetheritis used as an input or
output. In this case the search is for 001008.

1. Press SHIFT+# and 1008 to enter the bit address, and CTRL+ENT to begin
the search from address 000000.

2. Continue the search by pressing ENT.

The following procedure will find the specified word wherever it is used as an
operand. In this case the search is for D00100.

1. Press DM and 100 to enter the word address, and CTRL+ENT to begin the
search from address 000000.

2. Continue the search by pressing ENT.
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6-2-8 Programming in Mnemonics

Entering Write Mode

78

1,2, 3.

Inthe GPC’s memory, ladder programs created with mnemonics are identical to
programs created in ladder form, allowing programs to be created and read in
either display mode. Programs can be created as mnemonic lists in either mne-
monic list display mode (with comments or without).

Programs created inthe mnemonics are automatically written to memory, so itis
not necessary to use the Store operations. However, when creating or modifying
a program from a Memory Card file, the program must be savedio the card with
the Save operation.

Delete the contents of the memory with the Clear User Program Memory opera-
tion before creating a new program. Existing programs will be overwritten if not
deleted before a new program is written.

Follow the procedure below to put the GPC in write mode. The GPC enters write
mode automatically after the Clear User Program Memory operation is per-
formed.

1. Select (0): Service PC from the main offline menu.
2. Select (1): Program from the Service PC menu.

3. Select the program memory.
4.

A program can be created in either GPC memory or the Memory Card in-
stalled in the GPC.

a) To create a program in GPC memory, press 0, ENT, and ENT.

b) To modify a program previously saved to the Memory Card, press 1 and
ENT. Move the cursor to the desired program filename with the Up and
Down Keys (the Plus and Minus Keys act as Page Up and Page Down)
and press ENT. To create a new program on the Memory Card, press 1,
ENT, and WRITE, input the new filename (up to 8 characters long) and
then press ENT twice. When inputting a filename, the cursor can be
moved left and right with the Left and Right Keys and the character at the
cursor ¢can be deleted with the SHIFT+Left or SHIFT+Right Keys. The
CLR Key deletes all characters in the input area.

Note a) Inthe GPC, lower case characters are distinguished from upper
case charactersinfilenames, butinthe CVSS, lower case charac-
ters are automatically converted to upper case. Files that have
been saved inthe GPC with filenames including lower case char-
acters will not be usable in CVSS systems, so save files with up-
per case characters in the GPC if those files might be used in
CVSS systems.

b) The contents of the GPC’s internal memory will be overwritten
with a program that is created or modified for storage on the
Memory Card.

5. Press the 0 Key to select the main program. Refer to page 84 for details on
creating and modifying interrupt programs.

6. Pressthe ENT Key to display the program as a ladder diagram without com-
ments.

7. Press the CHG Key to change the display mode to mnemonic list without
comments.

8. Press the WRITE Key to enter write mode.
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Mnemonic Programming Up to 14 lines of the mnemonic list can be displayed on the screen. The screen

Screen below shows a program displayed in the write mode as mnemonic list with com-
ments.
Comment area
| 1
® 000000 LD 000001 0123456789ABCDEFGHI JKLMNOPQRST

000001 OUT A 00115

000002 LD 000002 a

000008 AND A 00115

000004 OUT 000102 1230456789

000005 LD 000003 ab.-

000006 AND NOT A 00115

000007 OUT 000103 OPQRSTUVWXY

000008 END (001}

000009 NOP (000)

[SETTING ERE] [WRITE]
LLD 0000001 T
Error message Mode Online/offline .
Input area indicator Max. program size

Moving the Cursor

Entering Programs

Entering Conditions

Press the Up and Down Keys to move the cursor up and down the display.
Press the Plus and Minus Keys to display the next and previous page.

The GPC should be in insert mode when entering programs with mnemonics.
Switch to insert mode by pressing the INS Key. Instructions entered in insert
mode will be inserted in the program at the location indicated by the cursor. If
there is already an instruction at the cursor, it will be forced to the next address.

Programs entered with mnemonics are not automatically checked for syntax er-
rors. Always check the program for errors with the program check operation.

The following table shows the key sequences for entering conditions into a mne-
monic list. Referto the table on page 60 for information on entering bit address-

es.

Instruction Key sequence Comments
LD LD Bit address ENT —_
AND AND Bit_address ENT
OR OR Bit_address ENT
LD NOT LD NOT Bit_address ENT
AND NOT AND NOT Bit_address ENT
OR NOT OR NOT Bit_address ENT
AND LD AND LD ENT
ORLD OR LD ENT
LD TR LD TR TR_number ENT

immediate refresh
variation of conditions

(Normal key sequence) ! Bit_address ENT

Differentiate up variation
of instructions with
function codes

(Normal key sequence) SET Bit_address ENT

conditions.

Differentiate down
variation of instructions
with function codes

(Normal key sequence) RESET Bit_address ENT

To enter variations that combines
the immediate refresh variation
with a differentiate up or down
variation, press | and then 4 or .

The immediate refresh variation
cannot be applied to "NOT”
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Entering Instructions The following table shows the key sequences for entering outputs and other
right-hand instructions into a mnemonic list. Refer to the table on page 60 for

information on entering bit addresses.

Instruction

Key sequence

Comments

COUNTER (CNT)

CNT Counter_number ENT # SV ENT

ouT OUT Bit_address ENT —_—

OUT NOT OUT NOT Bit_address ENT

OUT TR OUT TR TR_number ENT

TIMER (TIM) TIM Timer_number ENT # SVENT To set a word address for the SV,

enter the word address instead of
#SV.

Normal variation of

FUN Function_code ENT

Input leading zeros for the

variation of instructions
with function codes

OUT (NOT) ! Bit_address ENT

Other instructions:
FUN Function_code ! ENT

instructions with function | Operand ENT function code. The number of
codes Operand ENT operands varies.

Operand ENT
Immediate refresh OUT/OUT NOT: Can be used with QUT,

OUT NOT, KEEP(011),
DIFU(013), DIFD(013), SET(016),
RSET(017), CMP(020), and
MOV(030) only.

Operand ENT

Operand ENT
Differentiate up variation | FUN Function_code SET ENT -
of instructions with Operand ENT
function codes Operand ENT

Operand ENT

Differentiate down FUN Function_code RESET ENT
variation of instructions | Operand ENT
with function codes Operand ENT
Operand ENT

Can be used with SET(016) and
RSET(017) only.

Programming Example This example demonstrates how to input the program shown below.

000000 LD 000001
000001 AND 000002
000002 OUT 000100
000003 LD 000003
000004 MOV {030)
0001
D 00010
000006 END (001)
INSERT PC OFFLINE
NOP (000} 32KW

1,2, 3... 1. Begin with the GPC in read mode.

@® 000000 NOP (000}

READ PC OFFLINE
32KW
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2. Press the INS Key to switch to insert mode.

The initial screen has an NOP{000) instruction. Leave this instruction at the
end of the program until the program is completed. The NOP(000) instruc-
tion will be replaced and moved to the next address as new instructions are
entered.

@ 000000 NOP (000)

INSERT PC OFFLINE
NOP (000) 32KW

3. Enter the first instruction by pressing LD, 1, and ENT. It is not necessary to
enter leading zeroes.

000000 LD 000001
@ 000001 NOP (000}

INSERT PC OFFLINE
NOP (000) I2KW

4. Enter the rest of the instructions as shown below.
a) AND, 2, ENT
b) OUT, 100, ENT
¢) LD, 3, ENT
)

FUN, 030, ENT (Leading zeroes must be entered in function codes.)
1, ENT
DM, 10, ENT

e) FUN, 001, ENT
The following screen will appear if the instructions have been entered correctly:

000000 LD 000001
000001 AND 000002
000002 oOUT 000100
000003 LD 000003
000004 MOV (030)
0001
D 00010
000006 END (001)
INSERT PC OFFLINE
NOP (000) 32KW

Note Always use the check program operation; program errors are not detected auto-
matically when programming with mnemonics.
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Editing Programs

Changing an Instruction

1,2, 8.

Inserting an Instruction

1,2, 3.

Deleting an Instruction

1,2, 3.

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 in the GPC’s memory.
However, always use the check program operation to avoid storing incorrect
programs.

When creating or editing a program on the Memory Card, always save the pro-
gram to the card with the save operation before checking the program.

1. If necessary, press the WRITE Key to select the Write mode.

2. Move the cursor to the instruction to be changed, enter the new instruction
and press the ENT Key.

1. If necessary, press the INS Key 1o select the Insert mode.

2. Move the cursor to the position where the instruction is to be inserted, enter
the instruction and press the ENT Key.

The instructionwillbe 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.

1. If necessary, press the WRITE Key to select the Write mode.

2. Move the cursor to the instruction to be deleted and press the ENT Key. The
instruction at the cursor position will be deleted.

Saving Programs to Memory Card

Once a program has been completed in memory, it can be saved to a specified
file in the Memory Card using the Save operation. Programs created in memory
but not saved with to the Memory Card with the Save operation will be lost when
the menu is switched with the SHIFT+SELECT Keys or the POWER switch is
turned off.

1,2,3... 1. Pressthe CTRL+WRITE Keys. A message requesting confirmation of the
Save operation will appear in the lower-left-hand corner of the screen.
000000 LD 000000
000001 AND 000001
000002 oUT 000100
000003 LD 0006000
000004 AND 000002
000005 OUT 000101
000006 LD 000000
000007 MOV (030)
0010
b 00100
000008 LD 000101
000009 CMP {020)
0010
D 00010
SAVE? (ENT):SAVE (CLR}:CANCEL SAVE (AAA ) PC OFFLINE
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2. Pressthe ENT Key to save the program. A message will appear in the lower-
left-hand corner of the screen indicating that the program is being saved.
Another message indicating that the program has been saved will appear
after the program has been saved.
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000000 LD 000000
000001 AND 000001
000002 OUT 000100
000003 LD 000000
000004 AND 000002
000005 OUT 000101
060006 000000
000007 MOV (030)

0010

D 00100

000008 LD 000101
000009 CMP {020)

0010

D 00010
PC OFFLINE
SAVE COMPLETE WRITE (AAA ) P¢ OFFLINE 32KW
NOP (000} 32KW
000001

Reading and Searching Programs

The following operation is used to read the program from the memory and dis-
play it on the screen. When the Memory Card is specified, the specified file will
be transferred to the GPC’s memory automatically and displayed on the screen.

Press the READ Key to switch to Read mode from other modes.

Follow the procedures in the table below to display 14 lines, beginning with the
specified instruction. Press the CTRL+ENT Keys to begin the search from ad-

dress 00000.

Operation

Key sequence

Description

Reading a specified
program address

Address ENT

It is not necessary to input leading zeros, e.g., address
00000 can be input as 0.

Finding a specified
condition or output

Instruction Key Bit_address ENT
(CTRL+ENT)

Finds the condition or output specified by the Instruction
Key(s) (LD, AND, OR, OUT, and NOT) containing the
specified address.

instruction from its
function code

FUN Function_code ENT
(CTRL+ENT)

Differentiate up instructions:
FUN Function_code SET, ENT
(CTRL+ENT)

Differentiate down instructions:
FUN Function_code RESET, ENT
(CTRL+ENT)

Immediate refresh instructions:
FUN Function_code !, ENT
(CTRL+ENT)

Finding timer TIM Timer_number ENT It is not necessary to input leading zeros of the timer or
instructions (CTRL+ENT) counter number,

Finding counter CNT Counter_number ENT

instructions (CTRL+ENT)

Finding an Instructions executed every cycle: | Input leading zeros of the function code.

Finding instructions
containing
operands

FUN Function_code ENT
Operand SHIFT+ENT
Operand SHIFT+ENT
Operand SHIFT+ENT

Input leading zeros of the function code.

Press the SHIFT+Right Keys to move the cursor when not
specifying an operand.

ENT Press the READ Key to find the next instruction.
(CTRL+ENT)
Finding instructions | Operand ENT Specify bit or word addresses as the operand,
from an operand (CTRL+ENT)

This operation is identical to the “finding a specified condition
or output” operation when a bit address is specified.
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Example: Finding MOV(030) Follow the procedure below to find an instruction with one or more specific oper-
with a Specific Operand ands. Inthis case, the search is for the first MOV(030) instruction in the program
with D00010 as its second operand.

1,2, 3... 1. Press FUN, 030, and SHIFT+ENT. The MOV(030) instruction will appear in
the input area and the cursor will be located at OP1, operand 1.
2. Press the SHIFT+Right Keys to move the cursor to operand 2, and then
press DM, 10, and SHIFT+ENT to input D00010 as the second operand.
3. Press CTRL+ENT to begin the search from address 000000.

Once the first MOV(030) instruction in the program with D00010 as its sec-
ondoperand has been found, the search for the next such instruction can be
started by pressing ENT.

Press the READ Key to enter a different instruction.
4. Continue the search by pressing ENT.

6-2-9 Writing and Editing Interrupt Programs

When writing an interrupt program it is necessary to assign an interrupt number
to it. The interrupt numbers are assigned according to the type of interrupt the
program is written for, as shown in the following table.

Interrupt number Interrupt
INTOO to INT31 I/0 interrupts 0 to 31
INT32 Scheduled interrupt 0
INT33 Scheduled interrupt 1
INT34 Power OFF interrupt
INT35 Power ON interrupt

Create the interrupt program in the same memory location (GPC memory or in
the same Memory Card file) as the main program.

Accessing Interrupt Follow the procedure below to access interrupt programs.
Programs 1,2, 3... 1. Select (0): Service PC from the main offline menu.
2. Select (1): Program from the Service PC menu.
3. Select the program or memory.
4. A program can be created in either GPC memory or the Memory Card in-
stalled in the GPC.
a) To create a program in GPC memory, press 0, ENT, and ENT.
b) To create a program on the Memory Card, press 1, ENT, input the file-
name (up to 8 characters long), and press ENT.
5. Press 1 to select the interrupt programs.
6. Selectthe number of the program you wish to create or edit. The table above
shows which interrupts correspond to the interrupt numbers.

Registering an Interrupt Thefirst step in reading or creating interrupt programs is registering the interrupt
Program number of the program you wish to read or create.
1,2, 3... 1. lf necessary, press the WRITE Key to select the Write mode.
2. Move the cursor to the interrupt number and press the ENT Key.
Asterisks (%) will appear next to the registered interrupt numbers.
Reading/Creating Interrupt Programs
1,2, 3... 1. If necessary, press the READ Key to select the Read mode.
2. Move the cursorto the registered interrupt number (indicated by an asterisk)
and press the ENT Key.
3. The selected interrupt program will appear on the screen as a ladder dia-
gram without comments. From this point, the program can be created or
edited just like the main program.
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Deleting Interrupt Programs
1,2, 3... 1. Pressthe Delete Key to select the Delete mode.

2. Move the cursorto the registered interrupt number (indicated by an asterisk)
of the program you wish to delete and press the ENT Key.

Deleted programs cannot be recovered.

Changing Interrupt Numbers The registered interrupt number (indicated by an asterisk) can be changed to
another number. A registered interrupt number can be changed to a numberthat
is not currently registered. Also, registered interrupt numbers can be inter-
changed.

1,2, 3... 1. Pressthe CTRL+WRITE Keys to select the CHG mode.

2. Move the cursorto the registered interrupt number (indicated by an asterisk)
of the program you wish to change.

3. Input the new number and press the CTRL+ENT Key.

6-2-10 Checking the Program

The following operations are used to check to see if the program in memory is
correct. These operations can be used regardiess 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. When creating a program on the Memory Card, use the check operation
after saving the program to the card with the Save operation.

Procedure Follow the procedure below to check the program.

1,2,3... 1. Select (2): Check Program from the main offline menu.

2. Indicate the program that is to be checked. Programs can be in either GPC
memory or the Memory Card installed in the GPC.

a) To check a program in GPC memory, press 0, ENT, and ENT.

b) To check a program on the Memory Card, press 1, ENT, input the file-
name (up to 8 characters long), and press ENT.
3. Select the check level by pressing the check level number and pressing
ENT.

The 3 possible check levels are described below. The tables at the end of
this section describe error levels.

Check level Description
0 Checks for errors of all levels: A, B, and C.
1 Checks for errors of levels A and B.
2 Checks for level A errors only.

4. Selectthe PC model by pressingthe 0 or 1 and pressing ENT. Enter 0 forthe
CV1000 or 1 for the CV500.

5. Press the ENT Key to start the program check. Both the main program and
interrupt programs in memory (either the GPC’s memory or the specified
Memory Card file) will be checked for errors up to the END(001) instruction.

If no errors were found, the message “OK” will appear on the screen.

If errors were found, a list of the errors will be displayed when the program check
is complete. If the errors cannot be displayed on a single page, press the ENT
Key to display the next page. Correct the program and run the program check
again.

The time required for the program check depends on the size of the program. It
can take over 2 minutes.
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Error Levels

Error Messages

The following table describes the grouping of errors in error levels.

Error level Description
A Errors that prevent execution of the program, or result in
treatment of instructions as NOP(000).
B Non-fatal structural errors
C Parts left out of the program or cutput timing errors

The following table provides the probable causes and possible remedies of er-

rors.
Level Message Description Remedy
A ?77? Program contents destroyed. Invalid Enter correct instructions at the ?777?
instruction code. parts of the program.
JUMP ERR No JME corresponding to JMP. Check and correct program.
[LADDER ERR Syntax error in instruction block. Number | Check the program.
of LD instructions disagrees with number
of logic block instructions (OR LD, AND
LD).
LOC. ERROR Instruction used in incorrect memory Check use of instruction and correct

area

program.

NO END INSTRUCTION

No END instruction in the program

Enter an END instruction at the end of
the program.

NUMBER DUP ERR

SBN or JME number used twice.

Check and correct 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 | Correct the bit addresses. This problem
one instruction controlling its status. can cause racing.
JMP missing No JMP address corresponding to JME | Check and correct program
address.
SBS missing No SNS address corresponding to SBN

address.

Error overflow

More than 255 errors have occurred;
more cannot be displayed.

Continue checking the program and
correcting errors.

6-3 Editing

This section provides the procedures required to edit programming. Editing is
performed using menus and examples of their use are provided. Read the
CV500/CV1000 Operation Manuals and Installation Guide before editing.

6-3-1 Creating 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/0 comments can be written, corrected, or edited with these operations in either
GPC memory or the Memory Card, and are automatically stored or saved; it is
not necessary to use the Store or Save operations to write them to memory.

The I/0 comments edited with these operations are displayed in either the lad-
der diagram with comments or mnemonic list with comments display modes.
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Comment files created on the GPC and saved to a floppy disk canbe usedon a
computer running CVSS, but comment files created with CVSS cannot be used
inthe GPC.

Selecting Memory

I/0 comments can be created in either GPC memory or the Memory Card. Fol-
low the procedure below to specify the memory location of the I/O comments.
1,2, 3... 1. Select (0): Service PC from the main offline menu.

2. Select (9): Create Comment from the Service PC menu. The following
screen will appear:

*%% SPECIFY COMMENT MEMORY **¥X P
! {SHIFT)}+(SELECT):TO ORIGINAL MENU |
1 -

@ COMMENT MEMORY(0:GPC 1:GCARD) CMT = GPC
MEMORY SPESIFICATION COMPLETE

PC OFFLINE
0 32KW

3. Follow procedure a) to select GPC memory or b) to select the Memory Card.
a) Press 0, ENT, and ENT.

b) To modify a file previously saved to the Memory Card, press 1 and ENT.
Move the cursor to the desired program filename with the Up and Down
Keys (the Plus and Minus Keys act as Page Up and Page Down) and
press ENT. To create a new file on the Memory Card, press 1, ENT, and
WRITE, input the new filename (up to 8 characters long) and then press
ENT twice. When inputting a filename, the cursor can be moved left and
right with the Left and Right Keys and the character at the cursor can be
deleted with the SHIFT+Left or SHIFT+Right Keys. The CLR Key de-
letes all characters in the input area.

The following screen, called the create comments menu, will appear:

*%% CREATE COMMENT #*X* CMT = GPC
# CLEAR
(CTRL)+(WRITE)}—% (8713) * {ENT)
B READ )
( READ )~--——————"% ; 1 /O TYPE—-#:1/0 ADR. (ENT)
B COMM SEARCH . i
( SHIFT )+ ( COMMENT )+ :COMM DATA * (ENT)
# CREATE COMM <VALID AFTER READ> .
{WRITE)* ( CURSOR )% : COMM DATA * (ENT)
# coprYy <VALID AFTER READ>

(WRITE)* ( CURSOR )—* (CTRL )+ (WRITE)—*:1/0 TYPE—-—+:I1/0 ADR.-* (ENT)

PC OFFLINE
32KW

Reading /O Comments

Follow the procedure below to display a list of /O comments for a data area be-
ginning with the specified word address or bit address:

1,2,3... 1. Gotothe create comments menu (see above) and press the READ Key to
select read mode.

2. Input the word or bit address that will head the list and press ENT. The key
sequences for inputting addresses are provided in the table below.
Ten word or bit addresses and their corresponding /0 comments will be dis-
played onthe screen. Use the Up and Down Keys to scrollup and down, and the
Plus and Minus Keys to go the the end or beginning of the list.
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Key Sequences
Data Area Bit address Word address
Auxiliary Area SHIFT+#, SHIFT+HR, Bit address SHIFT+xDM, SHIFT+HR, Word address
ClO Area SHIFT+#, Bit address SHIFT+xDM, Word address

Counter Area

SHIFT+#, CNT, Counter number

SHIFT+xDM, CNT, Counter number

CPU Bus Link Area

SHIFT+#, SHIFT+LR, Bit address

SHIFT+xDM, SHIFT+LR, Word address

DM Area

DM, DM address

EM Area

SHIFT+IR, EM address

Indirect DM address

SHIFT+xDM, DM address

Indirect EM address

SHIFT+IR, EM address

Timer Area

SHIFT+#, TIM, Timer number

SHIFT+%DM, TIM, Timer number

User-defined data area

SHIFT+#, SHIFT+!, User’s code, Bit address

SHIFT+xDM, SHIFT+!, User’s code, Word
address

Writing /O Comments

KEYS=0-9,A-Z

Moving the Cursor
Deleting Characters

Before writing I/O comments, display the list of /O comments beginning with the

desired word or bit address as described above, then follow the procedure be-

2. Position the cursor next to the address for which you want to write an I/O
comment. The comments will appear in the input area at the bottom of the

Press the ENT Key to input the I/O comment into the table and move the
cursor downthe next line. /O comments can be up to 30 alphanumeric char-
acters long. Lower-case characters can be input by holding down the SHIFT

low.
1,2, 3... 1. Pressthe WRITE Key to select write mode.
screen as they are written.
Key while typing the letters.
CMT = GPC
I/0 ADR. COMM DATA
® 0000
0001
0002
0003
0004
0005
0006
0007
Q008
0009 _
EDIT ** =

WRITE (CMT)

WORD 0000

PC OFFLINE
32KW

Use the Left and Right Keys to move the cursor left and right.

Press the SHIFT+Left Keys or SHIFT+Right Keys to delete the character at the
cursor. Press the CLR Key to delete all characters in the input area.

Finding I/O Comments

Procedure

88

This operation searches through /O comments for the specified character

string. The search is performed through all data areas in the following order:
CIO bits, CIO words, Auxiliary Area bits, Auxiliary Area words, Timer Area,
Counter Area, CPU Bus Link Area bits, CPU Bus Link Areawords, DM Area,

EM Area, *DM Area, XxEM Area

1,2, 3.

1. Go to the Create Comments menu (see Selecting Memory on page 89).

2. Press the CTRL+CHG Keys. An input area will appear at the lower-left cor-

ner of the screen.
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3. Enter the character string you want to find and press the ENT Key.

If matching data is found, the word containing the /O comment will be dis-
played. Press the ENT Key to resume the search for the next occurrence of
the character string.

The message “NOT FOUND” will be displayed in the lower-left corner of the
screen if a matching character string is not found.

Copying /O Comments

This operation copies the I/0 comment from one bit or word address to another.

1,2, 3... 1. Display the list of /O comments beginning with the desired word or bit ad-

dress as described in Reading /O Comments on page 87.

2. Positionthe cursor next to the address that has the I/0 comment you wantto
copy.

3. Press the WRITE Key to select write mode. Press the CTRL+WRITE Keys
to copy the I/0 comment.

4. Input the bit or word address to which you want to copy the I/O comment and
press ENT. The copied I/0O comment will appear next to the new address.

Repeat step 4 to copy the same I/0O comment to another bit or word address.

Clearing I/O Comments
This operation clears all I/O comment data in the selected memory (GPC
memory or the Memory Card memory).

Procedure
1,2,3.. 1. Goto the create comments menu (see Selecting Memory on 87).
2. Press the CTRL+WRITE Keys, 9713, and ENT.

A message will be displayed in the lower-left corner of the screen indicating
the operation has been completed when all I/O comments have been de-
leted from the selected memory.

Number of /O Comments
Press the CTRL+2 Keys to display the number of I/O comments written in the
selected memory (GPC memory or the Memory Card memory). This operation
can be performed during any /O comment editing operation once the create
comments menu has been displayed.

The number of I/0 comments inmemory will be displayed in the lower-left corner
of the screen. The maximum number of I/O comments that can be contained in
memory is shown below.

Memory Maximum number of I/O comments
Internal GPC 743
Memory Card 10,000

6-3-2 Editing Data Memory

The following operations are used to write and edit DM and EM Area data. DM
data can be written in either GPC or Memory Card memory, but EM data can be
written in the Memory Card only. DM and EM data is stored or saved automati-
cally; it is not necessary to use the Store or Save operations to write the new or
edited data to memory.

DM and EM data written on the GPC can be used on a host computer running
CVSS, and vice-versa. Use .IOM file name extensions when saving DM and EM
data files with the CVSS.
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Memory Capacity The following table shows the DM and EM Area data capacity in the GPC and
Memory Card.
Data area GPC capacity Memory Card capacity*
DM Area D00000 to D08191 D00000 to D24575
(8K words) (24K words)
EM Area (CV1000 only) |— E00000 to E32765
(32K words)

Note The memory capacity is equal to the total memory capacity for smaller Memory
Cards.

Selecting Memor
DM data can be created in either GPC memory or the Memory Card, while EM

data can be created only in the Memory Card. Follow the procedure below to
specify the memory location.
1,2,3... 1. Select (0): Service PC from the main offline menu.

2. Select (6): Edit DM fromthe Service PC menu. The following screen will ap-
pear:

k%% SPECIFY DM  ¥¥%

@ DM { 0:GPC 1:G CARD) DM
EM { O:xx% 1:G CARD) EM

PC OFFLINE
0 32KW

3. Position the cursor next to the data area you want to access, DM or EM.
4. Follow procedure a) to select GPC memory orb) to select the Memory Card.
a) Press 0, ENT, and ENT.

b) To modify a file previously saved to the Memory Card, press 1 and ENT.
Both DM and EM files will be listed together. Move the cursor to the de-
sired program filename with the Up and Down Keys (the Plus and Minus
Keys act as Page Up and Page Down) and press ENT. To create a new
file on the Memory Card, press 1, ENT, and WRITE, input the new file-
name (up to 8 characters long) and then press ENT twice. When input-
ting a filename, the cursor can be moved left and right with the Left and
Right Keys and the character at the cursor can be deleted with the
SHIFT+Left or SHIFT+Right Keys. The CLR Key deletes all characters
in the input area.

The following display, called the input DM menu, will appear:

#%% INPUT DM *%x DM = GPC
# SELECT ITEM

}: DATA CLEAR
): DATA FILL
}: DATA COPY
): DATA INPUT

PC OFFLINE
32KW
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Reading DM Data

1,2, 3.

Inputting DM Data

Entering Hexadecimal Data

1,2, 3...

Entering ASCII Data

1,2, 3...

Copying DM Data

1, 2, 3...

**¥% DATA COPY

@ COPY TFROM WD
ZOPY # OF WDS

COPY . TO

EXECUTE COPY

INPUT DM

Follow the procedure below to display a list of DM addresses and their contents
beginning with the specified address.

1. Go to the Input DM menu (see above) and press 3.
2. Press READ, input the address that will head the list and press ENT.

Ten DM addresses and their contents will be displayed on the screen. Use
the Up and Down Keys to scroll up and down, and the Plus and Minus Keys
to display the previous or next 10 addresses.

. To display the ASCII equivalents of the DM data, press the SHIFT+CHG

Keys. The ASCIl equivalents will be displayed next to the hexadecimal con-
tent of each address. Press the READ Key to cancel the display of ASCI
equivalents.

DM data can be entered as either hexadecimal or ASCII data.

. Follow the procedure described in Reading DM Dataon page 91 to display

the DM addresses and their contents on the screen.

. Press the WRITE Key to select write mode.
. Move the cursor to the desired DM address, input the data, and press ENT.

Numbers A to F are input by pressing SHIFT+0 to SHIFT+5.

. Follow the procedure described in Reading DM Data on page NO TAG to

display the DM addresses and their contents on the screen.

. Press the SHIFT+CHG Keys to display the ASCII equivalents of the DM

data.

. Press the WRITE Key to select write mode.
. Move the cursor to the desired DM address, input the alphanumeric data,

and press ENT.

To input lower-case characters, hold the SHIFT Key and press the charac-
ter.

To input a space, press the SHIFT+Right Keys.
Press the CLR Key to clear the input area and return to the “??” display.
Enter data as hexadecimal data when inputting 0000.

Use this operation to copy a block of data from one location in the DM Area to
another.

1. Go to the Input DM menu (see Selecting Memory on page 90) and press 2.

The following display will appear:

DM = GPC
COPY FROM WD 00000

COPY ¢# OF WDS= 00000
COPY TO WD = 00000

PC OFFLINE

COPY FROM WD 00000 32KW
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2. Input the starting address of the source words and press ENT.1. 2
3. Input the number of words to be copied and press ENT.1. 2
4. Input the starting address of the destination words and press ENT.". 2
5. Positionthe cursor nextto “Execute Copy” and press ENT to copy the datain
the source words to the destination words.
6. When the cursor next to “Input DM”, press ENT twice to display the destina-
tion words.
The operation can be repeated with other settings as many times as neces-
sary.
Note 1. Be sure that the source words do not overlap the destination words.
2. Ifthe specified source or destination words exceed the DM Area, the opera-
tion will be executed only up to the highest DM address.
DM Data Fill
Use this operation to write the same data to a block of DM addresses.
1,2,3... 1. Gotothe Input DM menu (see Selecting Memory on page 90) and press 1.
The following display will appear:
*%%k  DATA FILL *k*x DM = GPC
@ VRITE START WD START WD = 00000
WRITE END WD END WD = 00000
WRITE DATA DATA = 0000
EXECUTE FILL
INPUT DM
PC OFFLINE
START WD 00000 32Kw
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. Input the starting address of the destination words and press ENT.1. 2

. Input the last address of the destination words and press ENT.1. 2

. Input the hexadecimal data and press ENT.1. 2

. Position the cursor next to “Execute Fill” and press ENT to write the data to

the destination words.

. Whenthe cursor next to “Input DM”, press ENT twice to display the destina-

tion words from the beginning of the block.

The operation can be repeated with other settings as many times as neces-
sary.
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Clearing DM Data

This operation clears all DM data in the selected memory (GPC memory or the
Memory Card memory).

Procedure
1,2,3... 1. Gotothe Input DM menu (see Selecting Memory on page 90) and press 0.
The following display will appear:
*%% DATA CLEAR *%* DM = GPC
# DATA CLEAR
(CTRL )+ (WRITE)—* (9713 )~ (ENT)
PC OFFLINE
32KW
2. Pressthe CTRL+WRITE Keys, 9713, and ENT. All writeable DM Areawords
in the selected memory will be cleared.

6-3-3 Changing Addresses (Global Change) N
The following operations are used to globally change the bit or word addresses
used in a program. The operator can also specify whether /O comments are
changed. If an error occurs during operation, the change will not be performed
and the addresses which could not be changed will be listed.

Operation Key sequence Notes
Change bit SHIFT+#, Changes bit addresses.
address Old bit address, WRITE,
New bit address, ENT (Cannot be used for DM, EM, %DM, or xEM addresses.)
Change word SHIFT+xDM, Changes word addresses (including DM and EM addresses)
address Old word address, WRITE, and timer/counter numbers.
New word address, ENT
Change bitand | SHIFT+xDM, Changes bit and word addresses at the same time.

word addresses | Old word address, CTRL+WRITE, | \vo4s in the CIO, Auxiliary, or CPU Bus Link Areas cannot be
New word address, ENT changed to timers or counters. If timers or counters are
changed to words in the CIO, Auxiliary, or CPU Bus Link
Areas, only the word addresses will be changed.

When a timer is changed to another timer or a counter is
changed to another counter, the timer or counter number will
be changed.

When a timer is changed to a counter or vice-versa, the timer
or counter number will not be changed.

(Cannot be used for DM, EM, ¥xDM, or xEM addresses.)

Note 1. When a change operation is completed, a message will be displayed either
indicating successful completion or listing the parts that could not be
changed.

2. “NO END INSTRUCTION" will be displayed in the lower-left corner of the
screen if there isn’t an END(001) instruction in the program.
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Selecting Memory

Bit and word addresses can be globally changed in either programs or /O com-
ments. The programs or I/O comments can be located in either GPC memory or
the Memory Card. Follow the procedure below to specify the program or 110
comments and the memory location.

1,2,3... 1. Select (0): Service PC from the main offline menu.

2. Select (8): Global Change from the Service PC menu. The following display
will appear:

%% SPECIFY PROGRAMMING MEMORY **%* T d
i {(SHIFT)+(SELECT):TO ORIGINAL MENU !

® USER PROGRAM (0:GPC 1:GCARD) UM = GPC
COMMENT MEMORY(O0:GPC 1:GCARD)} CMT = GPC
MEMORY SPECIFICATION COMPLETE

PC OFFLINE
0 32KW

3. Position the cursor next to program or /O comments.
4. Follow procedure a) to select GPC memory or b) to select the Memory Card.
a) Press 0, ENT, and ENT.

b) To modify a file previously saved to the Memory Card, press 1 and ENT.
Move the cursor to the desired filename with the Up and Down Keys (the
Plus and Minus Keys act as Page Up and Page Down) and press ENT. To
create a new file on the Memory Card, press 1, ENT, and WRITE, input
the new filename (up to 8 characters long), and then press ENT twice.
When inputting a filename, the cursor can be moved left and right with
the Left and Right Keys and the character at the cursor can be deleted
with the SHIFT+Left or SHIFT+Right Keys. The CLR Key deletes all
characters in the input area.

The following display will appear:

*%¥ GLOBAL CHANGES *#¥% UM = GPC
CMT = GPC
&(SHIFT)+(BIT) +:1/0 Typr~1~ ADDRESS~+—(WRITE) *1/0 CHANGE1
{SHIFT)+{WD)— ! “{CTRL}+{WRITE):*1/0 CHANGE2
(DM )/ (SHIFT )+ ( EM )t
(*DM)/(SHIFT>+(*EM)—- —————— e

B*1/0 CHANGEL,*I/O CHANGEZ2
(SHIFT)+(BIT) —+:1/0 TYPE-—r : ADDRESS~ (ENT)
{SHIFT)+ (WD)
{DM)/( SHIFT }+ ( EM )~
{(#DM)/ (SHIFT )+ (XEM Jrmmormmmmns

PC OFFLINE
22KW
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Change Bit Address Examples

Two examples of the change bit address operation are provided below.

Changing a Bit Address In the following example, bit 000100 is changed to bit 000200.
Press SHIFT+#, 100, WRITE, 200, and ENT.,

t 0000 0000 100011 A,
L 00 01 100 I
000000 b1 ! 1 - LI
: 1e'e oo .
|
b 4
| |
i |
- 4
1 |
| !
F 4
CMT=GPC
READ (CMT) PC OFFLINE
32KW
| ----- ]
¢ 000D 000D 10002: A
(D) 01 foo 1o
000000 4 b : T
: gl .
| |
r 1
i |
! ]
+ 4
! H
i I
F 4
CMT=GPC
READ (CMT) PC OFFLINE
J2KW

Changing a Timer Number  When one timer or counter number is changed to another as a bit address, the

as a Bit Address number will be changed in the timer/counter instruction and wherever it is used
to indicate the Completion Flag. Timer/counter numbers used as word operands
(indicating the timer/counter PV) will not be changed. In the following example,
T0000 is changed to T0010.

Press SHIFT+#, TIM, 0, WRITE, 10, and ENT.

i0000

Lo et e i
000000 5 av LTI 0000, #0000 H

HT ' !

0000 , (030) N
0000Q Ao 1y { MOV  TODCO 0000 M

l;— - - e I

! !

| |

|

r :

1 |

| !

' READ PC QFFLINE

00000 32KW

D000 i

P00 e e e e o . !
000000tz —{ ' 11 0010 , #0000 H

§T . temm e e e f

4 0010 , (030) I
D000 O 2t oy i MOV TDOOO 0000 ;1

I[ -----

' {

F 1

! a

i ¢

| :

READ PC OFFLINE
00000 32KW
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Change Word Address Examples

Changing a Timer Number
as a Word Address

Two examples of the change word address operation are provided below.

When one timer or counter number is changed to another as aword address, the
number will be changed in the timer/counter instruction and wherever it is used
as a word operand (indicating the timer/counter PV). The timer/counter number
will not be changed where it is used as a bit operand (indicating the Completion
Flag). In the following example, TO000 is changed to T0010.

Press SHIFT+xDM, TIM, 0, WRITE, 10, and ENT.

i 0000
P00 i meme === .

000000 i+ ' TTH 0000 , #0000 !
Ty te oomeoeee-s |
ioDooo (030) v w = = = . B

000002t £ MOV : TONOO 0000 I

""" !
! !
k 4
| |
| |
- 4
! !
: i

READ PC OFFLINE
00000 32KV

{0000 1
LoD T T . B

DONOOO = ¢ TV mIM 0010 , #0000 Bl
fe Mmoo e====-c i
] 0000 (030) o c ewmy !

000002 =~ } { MOV : TOO10 0n00 H
e m e !
| |
F d
| |
| i
+ 1
i !
| |

READ PC ORFLINE
00000 S2KW

Changing a Timer to a

Counter as a Word Address
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When a timer is changed to a counter with the same timer/counter number, the
number will be changed only where it is used as a word operand (indicating the
timer/counter PV). The timer/counter number will not be changed in the timer/
counter instruction or where it is used as a bit operand (indicating the Comple-
tion Flag). In the following example, T0000 is changed to C0000.

Press SHIFT+xDM, TIM, 0, WRITE, CNT, and ENT.




Editing Section 6-3

! 0000 [
i 00 !
000000 - i { TIM 0000 #0000 M
T !
| o000 (030) 0 o o e = N {
000002 i~ i { MoV ! T000O , 0000 H
e tmeea=s |
| !
a 4
i |
| |
r 4
i |
! i
READ PC ORFLINE
DOO0O 32KW
! 0000 !
| oo N
000000} I TIM 0000 #0000 H
| !
i vooo (030) . o . !
000002t~ f { MoV 160000 , 0000 H
r e [
! |
-+ !
{ !
| |
3 1
H |
] i
' !
READ PC OFFLINE
00000 12KW

Change Bit and Word Addresses Example

Inthe following example, 0001 is changed to 0002 wherever it occurs in the pro-
gram, i.e., where 0001 is used as a word operand or a bit in 0001 is used as a bit
operand.

Press SHIFT+xDM, 1, CTRL+WRITE, 2, and ENT.

1

i 0001,

vo01 (030) o cuwaa . ) »
00001 Qi } Y I Mov ' 0001 | D0OOO10 H

10001 temm- 0003:

Yooz v {0200 . .. . ) co !
00001 24— CHP ! 0001 , DOOOLD ;»—T

1]

' ;

o +

' !

! [

- 4

| |

!

5 s

READ PC OFFLINE
00010 32KW

_____ | & |

D002, i

LBV S S (030} oo o . i
000004ty p—y { MOV ' 0002 , D0OOO1ID

10002 fmm==- 0003]|

W0z v (020) .. \ no
0000081 t——{ CMP ! 0002 , DO0O0IO I} (it

pmm—— Voo m ) |

! |

i 1

i i

! !

! |

i !

READ PC OFFLINE
D0004 52KW
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6-3-4 Editing PC Names (IDs)
A PC ID is a name assigned to each node of a SYSMAC NET or SYSMAC LINK
network. Once set, the assigned name can be specified instead of the network
and node addresses. The PC ID table is created in the Memory Card, and cannot
be created in GPC memory.

Once the PC ID table has been created, follow the procedure below to communi-
cate with a PC.

1, 2,3... 1. Selectthe effective PC IDfile inthe GPC Settings. Referto GPC Settings for
details.

2. Go to the main offline menu and press the NODE Key. The PC ID file se-
lected in the GPC Settings will be displayed on the screen. There are two
ways to select a PC:

a) Move the cursor to the desired PC and press ENT.

b) Pressthe WRITE Key and enter the network and node addresses manu-
ally. Inthis case, it is possible to enter 000 for both the network and node
addresses to indicate the PC that is connected directly to the GPC.

Creating a PC ID Table Follow the procedure helow to create or edit a PC 1D table.

1,2, 3... 1. Select (3): Edit PC Names from the main offline menu.

2. Press the WRITE Key, input the filename (up to 8 characters long) of the PC
ID file you want o create or edit, and press ENT.

The input is case-sensitive: upper-case and lower-case letters are treated
as different characters. To input lower-case characters, hold the SHIFT Key
and press the character.

Press the Right an Left Keys to move the cursor right and left.

Press the SHIFT+Right or SHIFT+Left Keys to delete the character at the
cursor. Press the CLR Key to delete all characters in the input area.

A PC ID table, like the one below, will appear when the filename is entered:

*%%  PC NAME TABLE ¥k NAME FILE = CARD(A «PCN}

# PC NAME NETW'K NODE

@ 000
001
002
003
004
005
006
007
008
009

END

PC NAME PC OFFLINE

CARD 32KW

3. Press the WRITE Key to select write mode.

4. Input the PC ID (up to 8 characters long) and press ENT. More thanone PC
ID cannot be assigned to a single node and the same PC ID cannot be as-
signed to more than one node.

The input is case-sensitive: upper-case and lower-case letters are treated
as different. To input lower-case characters, hold the SHIFT Key and press
the character.

Press the Right and Left Keys to move the cursor right and left.

Press the SHIFT+Right or SHIFT+Left Keys to delete the character at the
cursor. Press the CLR Key to delete all characters in the input area.

5. Input the network address inthe range 0to 127 and press the ENT Key. Net-
work address 0 indicates the network of the PC which is connected to the
GPC.
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6. Input the node address and press the ENT Key. The node address can be in
the range 1 to 62 for a SYSMAC LINK network, or 1 to 126 for a NET Link
network. Do not enter a node address of 0.

7. Repeat steps 4 through 6 to enter another PC ID. Up to 500 PC IDs can be
entered.

When more than 10 PC IDs have been entered, the Plus or Minus Keys can
be used as page up or page down Keys to display the previous or next page.

8. Press CTRL+WRITE to save the PC IDs to the Memory Card.
Inserting a PC ID Table Entry Follow the procedure below to insert an entry into a PC ID table.

1,2,3... 1. Follow the previous procedure (under the heading Creating a PC ID Table)
through step 2 to display the PC ID table. If the GPC is in write mode, press
the CLR Key to cancel the write mode.

2. Move the cursor to the line where you want to insert a new entry and press
the INS Key. A blank line will be created at the cursor location.

3. Follow the previous procedure from step 3 to add an entry.
Note A PC ID table with a blank line cannot be saved to the Memory Card

by pressing CTRL+WRITE. Add a new entry or delete the blank line
before attempting to save the table.

Deleting a PC ID Table Entry Follow the procedure below to delete an entry from a PC ID table.

1,2,3.. 1. Follow the procedure on page 100 (under the heading Creating a PC ID
Table) through step 2 to display the PC ID table. If the GPC is in write mode,
press the CLR Key to cancel the write mode.

2. Move the cursor to the entry you want to delete and press the Delete Key.
The entry will be deleted.

3. Save the table to the Memory Card by pressing CTRL+WRITE.

6-4 Data Area Lists

The following operations can be used to display information on the usage of the
specified bits and words in programs in GPC memory or on the Memory Card.

The following two types of data area lists can be displayed.

Operation Function

Bit and word usage Displays a table showing how the specified bits,
timers, counters, or DM words are used in the
program. /O comments are displayed at the same
time.

Cross-references Displays a table showing the addresses and
instructions in which the specified bits, timers,
counters, or DM words are used in the program. I/0
comments are displayed at the same time.

Selecting Memory

Information canbe displayed about programs in GPC memory or onthe Memory
Card. Follow the procedure below to specify the memory location.
1,2, 3. 1. Select (0): Service PC from the main offline menu.
2. Select (7): List from the Service PC menu.
3. Position the cursor next to program or comment memory.
4. Follow procedure a) to select GPC memory or b) to select the Memory Card.
a) Press 0, ENT, and ENT.

b) To modify a file previously saved to the Memory Card, press 1 and ENT.
Move the cursor to the desired program filename with the Up and Down
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Keys (the Plus and Minus Keys act as Page Up and Page Down) and
press ENT. To input a filename manually, press 1, ENT, and WRITE, in-
put the filename and then press ENT twice. When inputting a filename,
the cursor can be moved left and right with the Left and Right Keys and
the character at the cursor can be deleted with the SHIFT+Left or
SHIFT+Right Keys. The CLR Key deletes all charactersinthe input area.

The following display, called the List menu, wili appear:

%k LIST %% UM GPC

un

CMT = GPC
# LIST
(SHIFT)+(BIT)— S *(ENT):USAGE LIST
F{SHIFT)+(AREA)}—(A-ZH |
LAREA { “~I/O ADR.~—* (ENT):CROSS-REFERENCE LIST
(DM) !
(EM) !
E (CHG):NO COMMENT #—-———-% COMMENT

5. Input the bit address (or word address for DM and EM) and press ENT. The
key sequences for inputting addresses are provided in the table below.

Data Area Key Sequence
Auxiliary Area SHIFT+#, SHIFT+HR, Bit address, ENT
CIO Area SHIFT+#, Bit address, ENT
Counter Area SHIFT+#, CNT, Counter number, ENT
CPU Bus Link Area | SHIFT+#, SHIFT+LR, Bit address, ENT
DM Area SHIFT+xDM, DM, DM address, ENT
EM Area SHIFT+xDM, SHIFT+IR, EM address, ENT
Timer Area SHIFT+#, TIM, Timer number, ENT
User-defined data SHIFT+#, SHIFT+!, User’s code, Bit address, ENT
area

6. Press ENT when “CONTINUE” is displayed in the lower-left corner of the
screen to display the next page of the list.

When changing just the address and not the data area, just input the ad-
dress and press ENT. When changing the data area, press the CLR Key and
input the entire key sequence.

Press the CHG Key to display I/O comments (or remove comments already dis-
played). Press the CHG Key before pressing ENT.
Sample Lists The example below shows a list for ClO bit usage with comments displayed.

(An“I”indicates the bit is used as an input bit only, “O” as an output bit only, “x” as
both an input and an output bit, and “~” indicates the bit is not used.)

**%% YOM LIST{+COMMENTS) *#%% (I:IN O:0UT *:I/0 -:UNUSED) UM GPC

WD 0000 CMT = GPC
BIT COMM BIT coMM
00 I ABCDEFGHIJKLMNOPQRSTUVWXYZ1234 10 -
01 I ABC 11 -
02 - ABC 12 -
03 - ABC 13 -
04 - ABC 14 -
05 - ABC 15 -
06 ~ ABC
07 - ABC
08 - ARC
09 - ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
CONT
PC OFFLINE
BIT 0001 32KW

The example below shows a list for CIO bit usage without comments.
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¥%%k IOM LIST *%x (I:IN O:QUT *
wh 15
Dol -~
0002 -
0003 -
0004 -
0006 - -
o006 - -
0007 - - - - -
0008 -~ -~ - - - - - - =
0009 - - - - -
0010

CONT

1

=
o
(o]

14 1

1
1 e
1 s
s
1 =
1
T M=y
1 k-4 1 oo

BIT

:1/0 - :UNUSED)

-3
(-3

THHHA IO
[ I )]
LI o e T I )
[ ]

LI o B B N

ol HEHH

The example below shows a list for timer usage without comments. The CHG
Key can be pressed to display comments.

*%% TIM LIST **x*

STEP ADR. SV
-0010
-0011
-0012
-0013
-0014
-0015
-0016
-0017
-0018
-0019

CONT

NO,

UM
STEP ADR.
-0020
-0021
-0022
-0023
-0024
-0025
~0026
~0027
-0028
-0029

TIM 0030

= GPC

SV

PC OFFLINE

32KW

The example below shows a list for DM usage without comments.

(A “D” indicates the bit is used as DM only, “x” as indirectly addressed DM only,
and “W" indicates the bit is used for both.)

**%% DM/#DM LIST *#%% (D:DM *:%DM ¥
ADR. D/* ADR. D/% ADR. D/* ADR.
00010 0002 00030 00040
00011 ooo21 00031 00041
00012 00022 00032 00042
00013 00023 00033 00043
00014 00024 00034 00044
00015 00025 00035 000456
000186 opo2e 00036 00046
00017 00027 00037 00047
00018 00028 00038 00048
ooore 00029 noese 00049
CONT

WD DM 000

DM/*DM BLANK:UNUSED) U¥ = GPC
D/* ADR, D/* ADR. D/%* ADR. D/* ADR.
noes0 00060 00070 DoCan
000G 00061 00071 oonal
00052 000€2 00072 00082
00063 00063 00073 00083
00054 00064 00074 00084
00056 00065 00075 00085
000586 0D0GH 00076 00086
00057 00087 00077 00087
00058 00068 00078 00088
00089 00069 noo798 00089
PC OFFLINE
90

D/x*

32KW

The example below shows a list for CIO bit cross-reference with comments.

%%% CROSSREF LIST{+COMENT }#¥x%#*

END

000000 =~ -— i

BIT

UM
CHMT

GPC
GPC

ABCDEFGHIJKLMNOPQRSTUVWXYZ1234
PC OFFLINE

000000

32KW
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6-5 File Operations

This section provides the procedures required to manage files on the Memory
Card and floppy disks, and to transfer data between the GPC memory, the
Memory Card, and tloppy disks.

6-5-1 File Management

This section provides the procedures required to manage files on the Memory
Card and floppy disks. Read the CV500/CV1000 Operation Manuals and Instal-
lation Guide before performing file operations.

Operation Function
Initialization Formats memory cards and floppy disks.
File list Displays a directory of the files on the Memory Card or
floppy disk.
Delete file Deletes files.
Rename file Renames files.
Copy FD1 to FD2 Copies all files from floppy disk 1 to floppy disk 2.
Compare FD1 and FD2 | Compares the contents of floppy disk 1 to floppy disk 2.

The Memory Card must be instailed in a Memory Card Adapter that is mounted
to the GPC. The write-protect switch must be setto OFF for all operations except
file directory and compare FD1 and FD2. The Memory Card must be EEPROM
or RAM for all operations except file directory.

Be sure that the correct floppy disk drive and disk type have been set with the
Floppy operation in the GPC Settings menu. The floppy disk’s write-protection
must be OFF for all operations except file directory and compare FD1 and FD2.
Refer to 6-7-1 GPC Settings for details on GPC settings and 5-3 Floppy Disk
Drive for details on connecting the disk drive to the GPC.

Selecting Operations Follow the procedure below to specify the file management operation you want
to perform and select the Memory Card or floppy disk.

1,2,3... 1. Select (0): Service PC from the main offline menu.
2. Select (4): File from the Service PC menu.

The following screen, called the File menu, will appear:

**%% MEMCARD/FLOPPY %% FLOPPY = FDO
® SELECT ITEM
@ FORMATTING (0:G CARD 1:FLOPPY)

FILE LIST (0:G CARD 1:FLOPPY)

DELETE FILE {0:G CARD 1:FLOPPY)

RENAME FILE (0:G CARD 1:FLOPPY)

COPY FDL --+ FD2
VERJFY FD1 +<— FD2

PC OFFLINE
0 32KW

3. Position the cursor next to desired operation.

4, Press 0 and ENT to select the Memory Card or 1 and ENT to select the
floppy disk.
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Initialization
The following operation can be used to format a Memory Card or a floppy disk to
enable it to store data. All existing data is cleared during initialization.
Procedure
1,2,3... 1. Go to the File menu and position the cursor next to Formatting.
2. Press 0 and ENT to select the Memory Card or 1 and ENT to select the
floppy disk.

3. Press WRITE and ENT. Press ENT again to confirm the operation and begin
disk formatting.
A message will appear indicating that the disk is being formatted, and anoth-
er will appear when the operation is completed. Press the SELECT Key to
return to the File menu.

File Directory

The following operation can be used to display a list of all files on the Memory
Card or floppy disk. The list also shows the size of each file and the date that it
was created.

Altfiles created inthe GPC will have a date of 00—00—00 and willbe locatedinthe
root directory. Files created with CVSS and saved to subdirectories on a floppy
disk cannot be listed on the GPC.

Procedure

1,2, 3... 1. Goto the File menu and position the cursor next to File List.

2. Press 0 and ENT to select the Memory Card or 1 and ENT to select the
floppy disk. The file directory will be dispiayed.

3. If the message “CONTINUE” appears on the screen, press ENT to display
the next page of the directory.

Press the SELECT Key to return to the File menu.

Deleting Files

The following operation can be used to delete files from a Memory Card or a
floppy disk.
Procedure
1, 2, 3... 1. Go to the File menu and position the cursor next to Delete File.

2. Press 0 and ENT to select the Memory Card or 1 and ENT to select the
floppy disk. The file directory will be displayed.

3. Position the cursor next to file you want to delete and press ENT.

Use the Up and Down Keys to scrollup and down throughfiles in the directo-
ry. Use the Plus/Minus Keys to display the next/previous page.

4. Press ENT again to confirm the operation and delete the file, or press the
CLR Key to cancel the operation.

A message will appear indicating that the file has been deleted. The deleted
file’s filename will remain on the screen, but it will be gone the next time the
directory is displayed.

Press the SELECT Key to return to the File menu.

Chandqing Filenames

The following operation can be used to change the names of files in the Memory
Card or fioppy disk.
Procedure
1,2, 3... 1. Go to the File menu and position the cursor next to Rename File.

2. Press 0 and ENT to select the Memory Card or 1 and ENT to select the
floppy disk. The file directory will be displayed.
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3. Position the cursor next to filename you want to change and press ENT.

Use the Up and Down Keys to scroll up and down through files inthe directo-
ry. Use the Plus/Minus Keys to display the next/previous page.

4. input the filename (up 1o 8 characters long) and press ENT.

When inputting a filename, the cursor can be moved left and right with the
Left and Right Keys and the character at the cursor can be deleted with the
SHIFT+Left or SHIFT+Right Keys. The CLR Key deletes all characters in
the input area.

A message will appear indicating that the operation has been completed.
The old filename will remain on the screen, but it will be changed the next
time the directory is displayed.

Press the SELECT Key to return to the File menu.

Note Upper-case andlower-case characters are treated as different charactersinthe
GPC, while lower-case characters input into filenames are automatically con-
verted to upper-case in the CVSS. Filenames created in the GPC with lower-
case characters will not be usable inthe CVSS, so input only upper-case charac-
ters if the files might be used in the CVSS.

Copy FD1 to FD2

The following operation can be used to copy the contents of the floppy disk in
disk drive 1 to the floppy disk in disk drive 2. The floppy disk in disk drive 2 must
be formatted beforehand.

Procedure

1, 2, 3... 1. Gotothe File menu, position the cursor nextto Copy FD1to FD2, and press
ENT.
2. Press WRITE and ENT. Press ENT again to confirm the operation and begin
copying.
A message will appear indicating that the disk is being copied. The opera-

tion will take about 8 minutes and cannot be stopped while in progress. A
message will appear when the operation is completed.

Press the SELECT Key to return to the File menu.

Comparing FD1 and FD2
The following operation canbe usedto compare the contents of the floppy disk in
disk drive 1 to the contents of the floppy disk in disk drive 2.

Procedure

1, 2, 3... 1. Go to the File menu, position the cursor next to Verify FD1 and FD2, and
press ENT.

2. Press ENT to begin comparing.

A message will appear indicating that the disks are being compared, and
another will appear when the operation is completed.

Press the SELECT Key to return to the File menu.
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6-5-2 File Transfer

The following operations are used to transfer various types of data files between
the GPC memory, the Memory Card, and floppy disks.

The files that can be created in GPC memory, floppy disks, and memory cards
are listed in the following table. A “YES” indicates the type of file can be created
in that memory, and a “NO” indicates it cannot.

File type Filename { GPC memory | Memory Card | Floppy disk
extension

PC Setup? — NO NO NO

Object .OBJ YES YES YES
CIO Area? .IOM NO YES YES
DM Area .IOM YES YES YES
EM Area .IOM NO YES YES
I/0O comment .CMT YES YES YES
PC name table .PCN NO YES YES
PC parameters3 .STD NO YES YES
Custom data areas .ARE YES YES YES
Function code table | .MEI YES YES YES

Note 1. The PC Setupfile can be transferred between the GPC memory andthe PC
only when the GPC is online.

2. The ClO Areafile is the file that has been savedto the memory card or floppy
disk in an online operation.

3. The PC parameters can be transferred to a memory card mounted in the
PC’s CPU in an online operation. The memory card can then be moved to
the GPC.

Be sure that the memory card or floppy disk has been formatted and is not write-
protected. The Memory Card must be EEPROM or RAM.

The floppy disk drive that will be used and disk type must be set with the Floppy
operation inthe GPC Settings menu. Refer to 6-7-1 GPC Settings for details on
GPC settings and 5-3 Floppy Disk Drive for details on connecting the disk drive

to the GPC.
Selecting Operations Follow the procedure below to specify the file transfer operation you want to per-
form.
1,2,3... 1. Select (0): Service PC from the main offline menu.

2. Select (3): Transmit from the Service PC menu.
The following screen, called the Transmit menu, will appear:

¥k TRANSMIT Hokk

B SELECT FiLE
(0):PC SETUP (ONLINE!}
(1):USER PROGRAM
(2):I0¥ AREA

):DM

}:EM

):I/0 COMMENTS

):PC NAME TABLE

}:PC PARAMETERS

) :CUS'TOM AREAS

} : FUNCTION CODE TABLE

TRANS PC OFRLINE

3. Input the number (1 to 9) of the file you want to transfer and press ENT.
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4. Input the source of the transfer (0 to 2) and press ENT.

5. Input the destination of the transfer (0 to 2) and press ENT. The source and
destination cannot be the same.

6. Selectthe source file. If the memory card or floppy disk are being used, afile
directory will be displayed on the right side of the screen. The file can be se-
lected in two ways:

a) Position the cursor next to file you want to transfer and press ENT.
Use the Up and Down Keys to scroll up and down through files in the di-
rectory. Use the Plus/Minus Keys to display the next/previous page.

b) Press the WRITE Key, input the filename, and press ENT.
When inputting a filename, the cursor can be moved left and right with
the Left and Right Keys and the character at the cursor can be deleted
with the SHIFT+Left or SHIFT+Right Keys. The CLR Key deletes all
characters in the input area.

7. When a different filename will be used in the destination, press WRITE, in-
putthe filename, and press ENT. If the filename of an existing file isused, the
existing file will be overwritten and its contents lost.

8. Input the number corresponding to the operation you want to perform (0 for
transfer only, 1 for verification only, or 2 for both) and press ENT. Press ENT
again to confirm the operation and begin the transfer.

A message will appear indicating that the file is being transferred and anoth-
er message will appear when the operation is completed. The operation can
be cancelled while in progress by pressing the CLR Key.

Transferring 10,000 /O comments between the memory card and a floppy
disk takes about 18 minutes.

6-6 Printing

The following operations can be used to print ladder diagrams, mnemonic lists,
DM contents, I/O comment lists, and screen contents. Before printing, connect
the Printer Interface Unit and printer as described in Section 5 Peripheral De-
vices, and perform the Printer operation as described in 5-2-3 Operation.

Item Printed material

Ladder diagram | Prints programs in GPC memory or the memory card as ladder
diagrams. The nesting level of interlocks and jumps can be
indicated alongside the program.

Mnemonic list Prints programs in GPC memoty or the memory card as
mnemonic lists.

DM data Prints DM data from GPC memory or the memory card. The
ASCll values of the data can be displayed alongside the
hexadecimal values.

EM data Prints DM data from the memory card. The ASCII values of the
data can be displayed alongside the hexadecimal values.

110 comments list | Prints /O comments from GPC memory or the memory card.

Screen printout” | Prints the contents of the GPC screen.

Note *Pressthe CTRL+WRITE Keys to print the screen contents.

Selecting Operations Follow the procedure below to specify the print operation you want to perform.

1,2,3.. 1. Select (0): Service PC from the main offline menu.
2. Select (5): Print from the Service PC menu.
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The following screen, called the Print menu, will appear:

*%%k DRIMT #xx
® SELECT ITEM

@ LADDER LIST (0:GPC 1:3 CARD)

MNEMONIC LIST (0:GPC 1:G CARD)

DM LIST (0:GPC 1:G CARD)

EXTENDED DM LIST (O:%¥% 1:G CARD)

I/0 COMMENT LIST (0:GPC 1:G CARD)
PRINT PC OFFLINE

3ZKW

3. Position the cursor next to the item you would like to print.

4. Press 0 and ENT to select GPC memory or 1 and ENT to select the memory
card.

5. Ifthe memory card was selected, afile directory will be displayed on the right
side of the screen. (DM and EM data files both have the same “.10M" file-
name extensions.) The file can be selected in two ways:

a) Position the cursor next to file you want to transfer and press ENT. Use
the Up and Down Keys to scroll up and down throughfiles in the directo-
ry. Use the Plus/Minus Keys to display the next/previous page.

b) Press the WRITE Key, input the filename, and press ENT.

6. The printing procedures are continued in this section. Refer to the appropri-
ate heading below for the rest of the procedure.

Ladder Diagram/Mnemonic List

The following screen will appear when the memory location and filename have
been selected.

**%  LADRDER DIAGRAY k%% UM = GFC

@ RANGE (G:NO 1:YES)= NO
PAGEE = DQOI
PAGE BREAK(O:NO 1:YES)= NO
FUNCTIONS (0:NO 1:IL/JMP)

= NO
OUTPUT LIST

PRINT PC OFTFLINE
Q S2KW

1,2, 3... 1. Move the cursor to each print setting (described in the table below) and set
as desired. When ready to print, move the cursor to OUTPUT LIST and
press ENT. Press ENT again to confirm the operation and begin printing.

A message will appear indicating that the file is being printed. The message
will be cleared when printing is completed. Printing can be cancelled while in
progress by pressing the CLR Key.
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Print Settings The print settings are described in the following table.
Item Input Description
Printrange |0 The main program and all interrupt programs will be
printed.
1 Main program only:

Select 1 to print only the main program. Set the first and
last addresses of the printing range. Be sure that the
first addresses is less than or equal to the last. If the last
address is set to 999999, printing will continue up to the
last address.

Interrupt program only:
Select 2 to print only interrupt programs. If the interrupt
number is set to 99, all interrupt programs will be

printed.
Start page 0000 to If the next setting is set for new pages, page numbers
9999 will be printed. This setting specifies the page number of
the first page.
New page O Printing of pages will not be controlled. Page numbers

and the title will not be printed.

1 Printing of pages will be controlled to prevent data from
overlapping pages.

The page number and title will be printed on each page.
Input the title with the Printer operation in the GPC

Settings.
Nesting 0 Nesting levels will not be printed.
level
1 The nesting levels of interlocks and jumps will be printed

alongside the ladder diagram.

DM Data/EM Data

The following screen will appear when the memory location and filename have
been selected.

kxk DM LIST  kkx JOM = GPC

® 3TART WD = DOOGO
EMD WD = 39999
DATA TYPE (0:BIN 1:ASCILI } = BIN
PAGE BREAE {0:NO 1:YES ) o= NO
QUTPUT LIST

PRINT PC CRPLIME
opoeo J2KW
1,2,3... 1. Move the cursor to each print setting (described in the table below) and set

as desired. When ready to print, move the cursor to OUTPUT LIST and
press ENT. Press ENT again to confirm the operation and begin printing.

A message will appear indicating that the file is being printed. The message
willbe cleared when printing is completed. Printing can be cancelled while in
progress by pressing the CLR Key.
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Print Settings

/0 Comments List

1,2, 3..

Print Settings

The print settings are described in the following table.

ltem Input Description
Start address 00000 to | Specifies the first DM or EM address that will be
99999 printed.
End address 00000 to | Specifies the last DM or EM address that wili be
99999 printed.

Be sure_that the end address is greater than or equal
to the start address. If the end address exceeds the
DM or EM Area, printing will continue up to the last
address.

Data type 0 DM or EM contents printed as hexadecimal data
only.
1 The ASCII equivalent of the data will be printed
alongside the hexadecimal value.
New page 0 Printing of pages will not be controlled. Page

numbers and the title will not be printed.

Printing of pages will be controlled to prevent data
from overlapping pages.

The page number and title will be printed on each
page. Input the title with the Printer operation in the
GPC Settings.

The following screen will appear when the memory location and filename have

been selected.

*xx L/0 COMMENT LIST k%X

@ PAGE BREAR (0:NO 1L:¥YES)
CUTPUT LIST

o

PRINT

PC QFFLINE

1. Move the cursor to the new page print setting (described inthe table below)
and set as desired. When ready to print, move the cursorto OUTPUT LIST
and press ENT. Press ENT again to confirm the operation and begin print-

ing.

A message will appear indicating that the file is being printed. The message
will be cleared when printing is completed. Printing can be cancelled while in
progress by pressing the CLR Key.

The print settings are described in the following table.

ltem Input

Description

New page 0

Printing of pages will not be controlled. Page
numbers and the title will not be printed.

Printing of pages will be controlled to prevent data
from overlapping pages.

The page number and title will be printed on each
page. Input the title with the Printer operation in the
GPC Settings.
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6-7 System Setup

« This section describes the various parameters that can be set to control GPC
and PC operation and provides the procedures to change these parameters
fromtheir default settings. The System Setup contains parameters that control
GPC 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 treatment. The Customize parameters
enable changing function codes, data area prefixes, and data area bound-
aries. Read the CV500/CV 1000 Operation Manuals and Installation Guide be-
fore using the GPC.

6-7-1 GPC Settings
There are 5 operations in the GPC Settings menu:
e The Printer operation is used to set printing parameters.
= The Floppy operation is used to set floppy disk drive parameters.

o The PC ID File operation is used to select the file that contains the PC ID table
that will be used during PC Selection.

= The Response Monitoring Time operation is used to set the response monitor-
ing time.
Printer Follow the procedure below to set the baud rate of communications with the
printer and other printing parameters.
1,2, 3... 1. Press 9to selectthe GPC Settings operation from either the main online or
main offline menu.
2. Press 0 to select the Printer operation from the GPC Settings menu.
. Press the WRITE Key to enter write mode.

4. Move the cursor to the desired setting with the Up or Down Keys and select
the appropriate options by inputting the number shown in the table below.
The current settings are shown on the right side of the screen.

w

Setting Function Options

Initial The GPC prints 80 columns/line. If the printer prints 135 columns/line, |1 to 51

Column this setting can be used to center the text on the page.

Maximum | Specifies whether the page has 80 or 135 columns/line. When setto | 0: 80 columns

Column 135, the previous page’s initial column setting is carried over. 1:135 columns

Baud Rate | Specifies the baud rate of communications through the Printer 0: 4,800 bps
Interface Unit's RS-232C port. 1: 9,600 bps
Be sure that the baud rate set on the printer matches this setting. 2:2,400 bps

Output Specifies whether the ladder diagram is printed as ASCIl or as a bit 0: Bitimage
image. 1: ASCH

Printer Specifies whether the printer is set for ASCII or Kaniji printing. 0: ASClI

Type if the printer is set for ASCI|, differentiated inputs will be identified by 1: Kaniji printing

up and down carats (A and v.)
if the printer is set for kanji printing, differentiated inputs will be
identified by up and down arrows (+ and {.)

Title Input | Specifies whether a title will be output before printing text. A title up to | When entering a title, the cursor
69 characters long can be printed. can be moved with the Left and
The title is printed when the print function is set for New Page. Right Keys. Characters can be
erased by pressing the SHIFT
and Left or Right Keys. The CLR
Key erases the whole title.

Floppy Follow the procedure below to specify the type of disk and the drive number of
the floppy disk drive being used.

1, 2,3... 1. Press9to selectthe GPC Settings operation from either the main online or
main offline menu.
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2. Press 1 to select the Floppy operation from the GPC Settings menu.

3. Press the WRITE Key to enter write mode.

4. Move the cursor to the Drive setting with the Up or Down Key and press 0 or
1 to select disk drive 1 or 2. The current setting is shown on the right side of
the screen.

5. Move the cursor to the Disk Type setting with the Up or Down Key and enter
the number of the desired option from the table below. The current setting is
shown on the right side of the screen.

Setting Function Options
Drive This setting selects which disk drive in the | 0: Disk drive 1
Floppy Disk Drive will be used. 1: Disk drive 2
Disk Type | This setting specifies what type of disk is 0:3.5", 2HD
being used in the disk drive. 1:5.25", 2HD
2:8", 2D
3:3.5",2DD
4:5.25", 2DD
PC Name File Edit Follow the procedure below to select a PC ID file from the GPC’s memory card.

The PC ID table in the selected file will be used in the PC Selection operation to
select the PC with which the GPC will communicate when online.

1,2,3... 1. Press 9to select the GPC Settings operation from the main offline menu.

2. Press 2to select the Select PC Name File Edit operation from the GPC Set-
tings menu.

3. Press the WRITE Key, input the filename (up to 8 characters iong) of the de-
sired PC ID file, and press ENT.
Press the Right an Left Keys to move the cursor right and left.
Press the SHIFT+Right or SHIFT+Left Keys to delete the character at the
cursor. Press the CLR Key to delete all characters in the input area.

4, Press the SHIFT+SELECT Keys to return to the GPC Settings menu.

When the main online menu is on the screen and the NODE Key is pressed, the
PC iDtable inthe selectedfile willbe displayed on the screen. Move the cursorto
the PC ID of the PC with which you want the GPC to communicate and press
ENT.

Response Monitoring Time  Follow the procedure below to set the response monitoring time. The response
monitoring time can be set between 2 and 60 s. If transmission errors occur, in-
crease the response monitoring time.

1,2,3... 1. Press 9 to select the GPC Settings operation from the main offline menu.

2. Press 3 to select the Response Monitoring Time operation from the GPC
Settings menu.

3. Pressthe WRITE Key to enterwrite mode, input the desired response moni-
toring time, and press ENT.
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6-7-2 PC Setup

The PC Setup is used to specify operating parameters for the PC. When the
GPC is offline, the PC Setup canbe changed inthe GPC’s internal memory, and
later transferred to the PC in an online operation. When the GPC is online, the
PC Setup in the PC can be changed directly.

The first step in initializing or setting the PC Setup parameters is displaying the
PC Setup menu. Press 1 to select the PC Setup operation from the main offline
menu. The PC Setup menu (below) will appear.

£¥% PC SETUP X#** SYSTEM SETTINGS = GPC
B CLEAR SETUP DATA
(CTRL Y+ {WRITE )= (9713}~ (ENT)
B SELECT ITEM
{0):HOLD AREA (10):SCHED INTERRUPT {99) : CONTINUOUS
(1):HOLD ON INTR {(11):START WORDS
(2} :HOLD AT POWER ON (12) :MOMEN POWER INTR
(3):STARTUP MODE (13):CYCLE TIME
(4):UM AT POWER ON {(14):CYCLE MONITOR TIME
(6§):I/0 RERRESH METHOD (15} :ERROR LOG AREA
(6):RUN CONTROL 1 (16):STARTUD DISP MODE
(7):RUN CONTROL 2 (17):CUSTOM AREAS
(8):HOST LINK {18):FUN CODES
(9):EM SETTINGS (19):CPU BUS LINK SHETTINGS

PC OFFLINE
[ 32KW

Initializing the Parameters

Follow the procedure below to reset all PC Setup parameters to the default val-
ues listed in the table on page 120.

1, 2,3... 1. Press1toselectthe PC Setup operationfromthe main offline menu. The PC
Setup menu will appear.

2. Press the CTRL+WRITE Keys, 9713, and ENT.

Setting the Parameters

Follow the procedure below to change the PC Setup parameters.

1, 2, 8... 1. Press1toselectthe PC Setup operationfromthe mainoffline menu. The PC

Setup menu will appear.

2. There are two ways to display PC Setup parameters.

a) When changing one parameter, input the number (0 to 19) correspond-
ing to the parameter and press ENT. The menu for that particular param-
eter will appear on the screen.

b) When changing several parameters, input the number 99 and press
ENT. It is then possible to scroll through the menus for all parameters
with the Plus and Minus Keys.

3. To change a parameter’s setting, display the menu for that parameter and
press the WRITE Key to enter write mode.

The settings are different for each parameter; some parameters even have

sub-menus. The procedures for setting each parameter are described be-
low.

Name

Remarks

0: Hold areas

Input the lower address and then the higher address.

1: Hold Racks

To specify that a Rack or Master is to maintain status, use the Left, Right, Up, and Down
Keys to move the cursor to the Rack or Master, then press 1 and ENT.

The next time the 1/O table is registered, asterisks will be displayed next to Racks and
Masters that have been specified.

2: Startup hold

Input the desired number (0 to 5) and press ENT.

(IOM Hold Bit (A00012): hold=0, clear=1
Forced Status Hold Bit (A00013): hold=2, clear=3
Restart Continuation Bit (AG0011): hold=4, clear=5)
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Name

Remarks

3: Startup mode

Input the desired number (0 to 3) and press ENT.
(PROGRAM=0, DEBUG=1, MONITOR=2, RUN=3)

4: Startup processing

Input O or 1 and press ENT.
(do not transfer=0, transfer=1)

5: /0O refresh

Input the desired number (0 to 2) and press ENT.
(cyclic=0, zero-cross=1, scheduled=2)

If scheduled refreshing is selected, input the interval between refreshes. If the interval is
set to 00, cyclic, zero-cross, and scheduled refreshing will be disabled.

6: Execution controls 1

Input the desired number (0 to 3) and press ENT.
When the desired number is entered, a sub-menu will appear. Default settings are 0.

0: Detect low battery (Sub-menu: O=enable, 1=disable)

1: CPU standby (Sub-menu: O=enable, 1=disable)

2: Error on power off (Sub-menu: O=disable, 1=enable)

3: Measure CPU Bus Unit cycle (Sub-menu: O=disable, 1=enable)

7: Execution controls 2

Input the desired number (0 to 7) and press ENT.
When the desired number is entered, a sub-menu will appear. Default settings are 0.

: Execute process (Sub-menu: 0=asynchronous, 1=synchronous)

: /O interrupts (Sub-menu: 0=no priority, 1=priority order)

: Power OFF interrupt (Sub-menu: O=no program, 1=execute program)

: Duplicate action error (Sub-menu: O=error, 1=not an error)

: Step timer (Sub-menu: 0=0.1 s units, 1=1 s units)

: Startup trace (Sub-menu: 0=do not trace, 1=trace)

: Indirect DM binary/BCD (Sub-menu: 0=BCD, 1=binary)

: Comparison error process (Sub-menu: O=run with error, 1=do not run with error)

NOOGRWN—=2O0O

8: Host link settings

Input 0 or 1 and press ENT. (Input 0 to set default settings or 1 to change the settings.)
If 1 is input, the cursor will move to the first setting automatically. Default settings are 0.

Unit number: Input the unit number (00 to 31).

Baud rate: 0=9600 bps, 1=4800 bps, 2=2400 bps, 3=1200 bps, 4=19,200 bps
Data bits: 0=7 bits, 1=8 bits

Parity: O=even, 1=no parity, 2=0dd

Stop bits: 0=2 bits, 1=1 bit

10: Scheduled interrupt

Input the units for scheduled interrupts. (0=10 ms, 1=1 ms, 2= 0.5 ms)

11: First words

Input the desired number (0 to 3) and press ENT.
When the desired number is entered, a sub-menu will appear.

0: Local Racks. Move the cursor to the desired rack number and input the first word (000
to 511) for word allocation. Words will be allocated from ClO 0000 to any Racks that are
not set here.

1:Group-1 and group-2 Slaves. Move the cursor to the desired rack number and input
the first word (0000 to 0999) for word allocation.

2:Group-3 Slaves. Move the cursor 1o the rack number of the desired Master and press
ENT. The Slaves connected to that Master will be displayed.

Press the WRITE Key to enter write mode, move the cursor to the unit number of the
Slave you want to change, input the first word, and press ENT.

3: I/0 Terminals. Press the WRITE Key to enter write mode, move the cursor to the rack
number of the Master you want to change, input the first word (0000 to 2555), and press
ENT.

12: Momentary power
interruption time

To change the setting, press the WRITE Key to enter write mode, input the new setting
{0 to 9 ms), and press ENT.

13: Cycle time

To set a minimum cycle time, press the WRITE Key to enter write mode, press 1, ENT,
input the minimum cycle time (1 to 32,000 ms), and press ENT.

14: Cycle time monitoring
time

To set a maximum cycle time, press the WRITE Key to enter write mode, input the
maximum cycle time (10 to 40,000 ms), and press ENT.

15: Error log area

The first word of the error log area can be set anywhere in the DM or EM Areas. If the
EM Area is selected, be sure to input the bank number. Up to 2,047 records can be
specified.
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Name

Remarks

16: Display modes at startup

To change the setting, press the WRITE Key and input the desired number (1 to 3).
1: The first word allocated to the Rack will be displayed.

2: The display will be determined by the settings for each unit. Refer to each unit’s
System Manual.

3: The output of IODP(189) instructions will be displayed.

17: Custom data areas

The CIO Area can be divided into up to 18 areas. Once a group of words in the CIO
Area has been assigned a code, that code must be used to access those words. To
identify CIO words that have been assigned a code, press the SHIFT+! Keys, and input
the code.

To assign codes, press the WRITE Key to enter write mode, move the cursor to the
desired code, and input the first and last words of the group (0000 to 2555).

To clear code assignment, move the cursor to the undesired code, press the CLR Key
and ENT.

18: Function codes

The function codes used to identify two instructions can be interchanged.

To interchange two function codes, first press 0. A list of the instructions, their default
function codes, and their current function codes will be displayed.

Press the WRITE Key to enter write mode, move the cursor to the first instruction, and
input the second instruction’s function code. Move the cursor to the second instruction
and input the first instruction’s function code. If FUN(?77?) is displayed, the function code

that was input cannot be used.

After interchanging function codes, check for duplicate settings. Press the
SHIFT+SELECT Keys to return to the original menu and press 1. The message
“NUMBER DUP ERR” will appear if two instructions have the same function code.

19: CPU bus link setting

Input 0 or 1. (0=CPU bus link will not be used. 1=CPU bus link will be used.)

PC Setup Parameters

The following tables list the parameters in the PC Setup, provide examples of
normal application, and provide the default vaiues.

PC Setup Overview

No. Name Function Normal application(s)
0 Hold area To specify which bits are to To extend the Holding Area beyond
maintain status when power is ClO 300.
turned off.
1 Hold Racks (Hold bits) To specify Racks or Masters To maintain output status for
(Remote /0 Subsystems) that are | specific Racks or Remote /O
to maintain status when operation | Subsystems.
is stopped or modes are changed.
2 Startup Forced Status Hald Bit | To maintain the status of the To maintain the status of bits forced
hold status (A00013) Forced Status Hold Bit when power | ON or OFF.
(Forced status) is turned off and on.
IOM Hold Bit (A00012) | To maintain the status of the IOM To prevent I/O status from being
status (1/O bits) Hold Bit when power is turned off cleared when power is turned on.
and on.
Restart Continuation To maintain the status of the These parameters must be set to
Bit status (A00011) Restart Continuation Bit when YES when using restart
(Power on flag) power is turned off and on. continuation.
3 Startup mode To specify the initial PC operating To automatically start the PC when
mode. power is turned ON. Set the mode
fo MONITOR or RUN when using
restart continuation.
4 Startup processing To specify whether the user To enable using a ROM Memory
program is loaded from the Card without a backup battery.
Memory Card when power is
turned on.
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No. Name Funetion Normal application(s)
5 I/0O refresh To set the refresh method to cyclic, | To reduce the cycle time by using
zero-cross, or scheduled. immediate refreshing or to reduce
surge voltages for AC outputs.
6 Execution | Detect low battery To specify detection of CPU battery | To disable detection when batteries
controls 1 errors. are not being used.
(Execute | Error on power off To specify if momentary power To generate an error for momentary
contral 1) interruptions are to be treated as power interrupts when they
errors. 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 To specify whether or not the CPU Bus Unit servicing cycle is to be
Unit (CPU SI0OU) cycle | measured.
7 Execution | Execute process To specify whether Peripheral To increase processing capacity
controls 2 Devices are to be serviced (speed) by using asynchronous
synchronously or asynchronously processing.
with program execution.
(Execute | /O interrupts To specify whether higher-priority /O interrupts are to be executed before
control 2) a current O interrupt.
Power OFF interrupt To specify whether a power off To save system status when power
interrupt is to be executed. 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 timerto 0.1 orto 1 s.
Startup trace To specify whether a trace is to be automatically executed when power is
turned on.
Indirect DM To specify whether indirect To enable indirectly addresses for
binary/BCD addresses are treated as binary the entire DM and EM areas by
(xDM BIN/BCD) (memory addresses) or BCD (data | using binary addresses.
area addresses).
Comparison error To specify whether IO verification errors are to be fatal or non-fatal.
process
8 Host link To set communications parameters | These settings must be made when
for the host link interface. using the host link interface.
9 EM settings Not used.
10 | Scheduled interrupt To set the unit for setting the scheduled interrupt to 10.0, 1.0, or 0.5 ms.
11 First For local racks To set the first word for each of the | To simplify word allocations, to
words (1st Rack addr) CPU, Expansion CPU, and prevent changes in allocations, or
Expansion /O Racks. to allow for expansion without
changes in allocations.
For group-i and To set the first word for group-1 and | To prevent overlapping of word
group-2 Slaves group-2 Slaves for each Master. allocations when group-1 and
(Group 1,2 1st addr) group-2 Slaves require more then
50 words per Master.
For I/0O Terminals To set the first word for 11O To separate I/O Terminal
(Trans /O addr) Terminals for each Master. allocations from those for other
Slaves.
For Slaves Rack To set the first word for each Slave | To simplify word allocations, to
(Group 3 RT 1st addr) | Rack. prevent changes in allocations, or
to allow for expansion without
changes in allocations.
12 Momentary power interruption time | To set the length of time to be To enable ignoring short primary
(Power break) treated as a momentary power voltage drops for poor power
interruption. supplies.
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No. Name Function Normal application(s)
13 | Cycle time To set a minimum cycle time. To eliminate irregular VO delays.
14 Cycle time monitoring time To set a maximum cycle time. To stop operation when a specified

(Watch cycle time)

cycle time is exceeded or to enable
longer cycle times by setting a high

maximum.
15 | Error log area To set the number of records To increase the number or error
recorded and the words in which records that are maintained.
they are recorded.
16 | Display modes at startup To set the startup display mode for the 7-segment displays on I/O Control
(IORF, RT display) Units, I/0 Interface Units, and SYSMAC BUS/2 Slave Racks.
17 | Custom data areas To assign codes to groups of CIO To simplify the allocation of a large
words, dividing the CIO Area into number of /O points.
up to 18 areas.
18 | Function codes To interchange function codes between two instructions.
19 | CPU bus link setting To specify whether or not CPU bus | To enable linking of two or more
links are to be created. BASIC Units,
PC Setup Details
No. Name Operation
0 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)
1 Hold Racks The output status on Racks specified here or in all Slaves connected to
(Hold bits) 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)
2 Startup Forced Status Hold | Specify whether the status of the Forced Status Hold Bit is to be maintained
hold Bit status (AD0013) | or reset to OFF when power is turned on. This setting is effective the next
(Forced status) time the power is turned ON.
(Default: AO0013 turned OFF)
IOM Hold Bit status | Specify whether the status of the IOM Hold Bit is to be maintained or reset to
(A00012) OFF when power is turned on. This setting is effective the next time the
(/O bits) power is turned ON.
(Default: AO0012 turned OFF)
Restart Specify whether the status of the Restart Continuation Bit is to be
Continuation Bit maintained or reset to OFF when power is turned on. This setting is effective
status (A00011) the next time the power is turned ON.
(Power on flag) (Default: AO0011 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
3 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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No. Name Operation

4 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)

5 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, 1/0 status will be
refreshed only when instruction in the user program call for it.

This setting is effective immediately.
(Default: Cyclic)

6 Execution | Detect low battery | Designate whether battery errors are detected. This setting is effective

controls 1 immediately.
(Execute (Default: Detect)
control 1)

The foliowing 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 Fiag

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 | Designate whether or not the time between CPU-bus Unit services is to be
Unit (CPU SIOU) measured. If measured, the cycle is stored starting at A310. This setting is
cycle effective immediately.

(Default: Don’t measure cycle)

117




System Setup Section 6-7

No. Name Operation

7 Execution | Execute process Designate whether instruction execution and Peripheral Device servicing are

controls 2 to be carried out synchronously or asynchronously. If synchronous execution
(Execute is used, IOM cannot be accessed from a Peripheral Device during user
control 2) program execution.

(Default: Parallel)

I/Q interrupts Designate whether or not I/O interrupt execution is interrupted for
higher-priority /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 1/O interrupts regardless of this setting.

This setting is effective immediately.

(Default: Nesting)

Power OFF Designate whether or not power OFF interrupts are generated. If an interrupt

interrupt is generated, the power OFF interrupt program will be executed. This setting
is effective immediately.

(Default: Disable)

Duplicate action Designate whether or not a non-fatal SFC error is generated when the same

error 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 Designate whether indirect DM and EM addresses are binary (PC memory

binary/BCD addresses) or BCD (DM and EM area addresses). This setting is effective

(xDM BIN/BCD) immediately.

(Default: BCD)

Comparison error Designate whether or not to enable operation for I/O verification errors. Once

process 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)
8 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 Designate either 7-bit or 8-bit data.

(Data bits) (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)

10 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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No. Name Operation
11 First For local racks Designate the first word for each CPU, Expansion CPU, and Expansion I/O
words (1st Rack addr) 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))

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 ClO 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.)

For /O Terminals
(Trans /O addr)

Designate the first word for each Master for SYSMAC BUS /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 1/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 /O Terminals are allocated words also
specified as holding bits.

(Default: 32 words per I/O Terminal starting from CIO 2300)

For group-3 Slaves
(Group 3 RT 1st
addr)

Designate the first word for each SYSMAC BUS group-3 Slave between CIO
0000 and CIO 0999 and for each SYSMAC BUS Slave Rack between CIO
0000 and ClO 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)

12 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/0O Rack is connected to the System.

This setting is effective immediately.
(Default: 0 ms)

13 | Cycletime

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 3to 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)

14 | 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)

119




System Setup Section 6-7
No. Name Operation

15 | 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)
16 | Display modes at startup Designate the display mode to be used for the 7-segment displays on /O
(IORF, RT display) 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)

17 | Custom data areas The CIO Area (0000 to 2555) can be divided into up to 18 areas. Once a
group of words in the CIO Area has been assigned a code, that code must
be used to access those words. To identify ClIO words that have been
assigned a code, press the SHIFT+! Keys, and input the code.

(Default: No custom areas)

18 Function codes The function codes used to identify two instructions can be interchanged.
(Default: Original function codes)

19 | 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.

(Detfault: Don't use CPU bus link)
PC Setup Default Settings
No. Name Default setting

0 Holding area CIO 1200 to CIO 1499

1 Holding Racks Nothing held

2 Startup hoid Forced Status Hold Bit: Not held

IOM Hold Bit: Not held
Restart Continuation Bit: Not held

3 Startup mode PROGRAM

4 Startup processing User program not transferred.

5 I/O refresh Cyclic refresh

6 Execution controls 1 Detect low battery:  Detect

(Execute control 1) Power interruption:  Fatal
CPU standby: CPU waits (RUN waits)
CPU-bus Unit cycle: Not measured
7 Execution controls 2 CPU operation:  Asynchronous Step timer: 0.1 s increments
(Execute control 2) I/O interrupts: Nesting interrupts Startup trace: No
Power OFF interrupt: Disable Indirect DM:  BCD
Dup action process: Error Comparison error: RUN
8 Host link Baud rate: 9,600 bps Data length: 7
Stop bits: 2 Unit number: 00
Parity: Even
10 | Scheduled interrupt interval 10ms
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No. Name Default setting
11 First For local racks CPU Rack: 0000
words | (1st Rack addr) Others: None
For group-1 and RM& RM&1 RM&2 RMA&3
group-2 Slaves Group 1 0200 0400 0600 0800
(Group 1,2 1st addr) Group2 0250 0450 0650 0850
For I/O Terminals RM&0 RM &1 RM&2 RBM& RM&84 RM& RM&6
(Trans /O addr) RM &7
. 2300 2332 2364 2398 2428 2460 2492
2524
For group-3 Slaves Group-3 Slaves (SYSMAC BUS/2)
(Group 3 RT 1staddr) |[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 IO Terminals, above.

12 | Momentary power interruption 0 ms
time (Power break)
13 | Cycle time Variable cycle
14 | Cycle time monitoring time 1,000 ms
(Watch cycle time)
15 Error log area 20 records of 5 words each, A100 to A199
16 Display modes at startup Mode 1
(IORF, RT display)
17 | Custom data area No custom areas
18 | Function codes Original function codes
19 | CPU bus links No CPU bus links
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SECTION 7
Online Operations

This section describes GPC operations that can be performed online, i.e., while the GPC is connected to and communicating
with a PC.
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7-1  Overview of Online Operations

Online operations are performed when the GPC is in direct communication with
the PC.

7-1-1 Main Online Menu

Whenthe GPC is turned on, the main offline menu is displayed. To make the on-
line connection to the PC, first connect the GPC and PC with the connecting
cable and turn on the PC and GPC, and then press the CTRL+PC CON Keys.
The main online menu, shown below, will be displayed.

*%% GRAPHIC PROGRAMMING CONSOLE <GPO> SYSTEM kxx

B SELECT ITEM ] :TURN EEY
{0} SBRVIDE PC P{SHIFT Y4+ {SELECT) 1 TO QRIGINAL MENU
{1):PC SETUP P{CTRL)+(0):UM USED <W>» |
(2):CPU BUS UNIT SETTINGS H{OTRL) + (1} 1 BUZZER ON/ORE}
{3):PC NAME FILE ELTT POOTRLY+ (2 ) 0 COMMENT USED !
(2):GPC SETTINGS T{CTRL}+{2):DISPLAY CLOCK YEE/NHO

P{CTRL Y+ (SELECT) : COPY DISPLAY |

POCTRL)Y+(PC CON) :PC ONLINE/OFPLINE |
L ]

PROGRAM OV - 32KW

Changing the PC Mode The PC's current operating mode is displayed in the lower-right corner of the
screen. The mode can be changed at any time while the GPC is online by hold-
ing down the CTRL Key and pressing one of the Mode Keys (PROG, DEBUG,
MONTR, or RUN).

7-1-2 Operation List

The table below lists the operations that can be selected from the main online
menu. Service PC and GPC Setup are general categories. Select specific oper-
ations in these general categories from the sub-menus on the right side of the
Operation column.

Some of the following operations are identical to the ones of the same name in
offline operations and reference pages for these refer to the section on offline
operations.

Operation Description Page

(0): (0): Clear User Program Memory Used to delete the programs and memory are data from {127
Service PC the PC. If SFC programming is being used, the entire
SFC program can be deleted or individual action and
transition programs can be deleted,

(1): Program Used to create, edit, or delete programs in the PC as 127
either ladder diagrams or mnemonic lists. Operations
are the same as in the offline mode, but a program
check is not possible. The Store/Store Insert operation is
required to save programs input in ladder-diagram form.
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Operation Description Page
(0): (2): Monitor Read/Clear Errors | Used to read and deleted errors from the PC. 134
(Scir:tlﬁ]euzé‘\)' Message Read Used to read messages generated by the MSG(195) 134
instruction.
I/O Bit Monitor Used to monitor the status a ladder diagram execution in | 135
the PC.
/O Monitor Used to monitor the status of up to six of the following: 135
bits, words (including DM and EM), timers, counters,
index registers, data registers, Step Flags, and
Transition Flags.
Force Set/Reset Used to control the status of specific bits during the /O | 136
Monitor operation.
Change PC Used to change the contents of words in memory during | 137
the 1/0 Monitor operation.
Multibit Monitor Used to monitor the status of up to 10 of the following: 137
bits, words (including DM and EM), timers, counters,
index registers, data registers, Step Flags, and
Transition Flags. Can be combined with /O Monitor and
Word Monitor operations to monitor the status of up to
17 memory locations.
Word Monitor Used to monitor the status of a data area word 138
(including DM and EM), index register, or data register in
either binary or hexadecimal form. Bit status can be
changed while monitoring.
Change SV Used to change the SV of timers and counters. 139
Pause Monitor Used to freeze the 1/O Monitor according to the status of | 139
A00814, a specified bit, or a specified word.
Differentiation Used to monitor the status of bits in the /O Bit Monitor 140
Monitor operation,
Set System Clock | Used to read and set the PC’s clock. 140
Read Cycle Time Used to read out the cycle time of the PC. 137
Online Edit Used to change the user program while the program is 137
being edited.
(3): Transmit Used to transfer program, PC Setup, memory area, I/0 | 132
comment, P name table, PC parameter, custom data
area, and function code table data between the PC and
the GPC memory, GPC Memory Card, PC Memory
Card, or floppy disk drive.
(4): File Used to format floppy disks or Memory Cards as well as | 155
manipulate files on the floppy disks and Memory Cards
(5): Print Used to print portions of programs (either ladder 155
diagrams or mnemonic lists) or contents of the PC’s DM
or EM Area.
(6): Input DM Used to display, modify, or delete DM or EM datain PC | 150
memory.
(7): /O Table Used to create, change, or compare the PC’s I/O table. | 129
(8) Trace Instruction Used to trace and display the sequence of PC program | 142
execution.
MARK Used to trace and display the sequence of PC program | 144
execution according to MARK(174) instructions.
Data Used to trace memory status during program execution. | 146
(9): Error Log Used to read the error log. 153
(1): PC Setup Used to change the PC Setup in the PC. 155
(2): CPU Bus Unit Settings Used to set software switches for CPU Bus Units. 151

125




Programming Section 7-2

Operation Description Page
(3): PC Name File Edit Used to assign PC names to PCs in SYSMAC NET Link | 152
and SYSMAC LINK networks.
(9): (0): Printer Used to specify the baud rate of communications with 91
GPC Settings the printer, as well as the width of paper used and the
beginning print column.
(1): Floppy Used to specify the drive number of the floppy disk drive | 110
and the type of disk being used.
(2): PC Name Table Used to set the name of the file that contains the PC 152

name referenced at PC selection.

(3): Response Monitoring Time Used to set the response monitoring time for 111
communications with the PC,

7-2 Programming

Online programming can be performed only when the PC is in PROGRAM
mode. Only programs inthe PC’s memory are read, written, or edited with online
programming; programs in the GPC’s internal memory are not affected.

If the program in the PC is an “SFC+Ladder” program created with CVSS, only
the ladder portion of the program can be read or edited with the GPC. Use CVSS
to read or edit the SFC portion.

The Program Check and Global Change operations cannot be performed on-
line. To check the a program inthe PC or make global changes to it, first transfer
the program to the GPC with the Transfer operation and then perform the Pro-
gram Check or Global Change operation offline.

After writing or editing a program, use the Store or Store Insert operation to save
it to memory.

Service PC Menu ~ Allprogramming operations are in the Service PC menu. Select (0): Service PC
from the main online menu to bring up the Service PC menu shown below.

ik DCOONLINE *mr [SHIFTY+(SELECT) :TC ORTGINAL MENU

B SELECT ITEM
{0} CLEAR USER PROGRAM MEMORY

fe

(1):FPROGRAM

{Z):MONTTOR

£3)  TRAMSHMIT

(4):FILE

{B):PRINT

{61 :INPUT DM

{7Y:1/0 TABLE

{8):TRACE

{9} ERROR LOG

DROGRAM OV - LUEW

Procedures The procedures for all programming operations are the same except for clearing

memory. Refer to the following table for applicable PC modes and relevant pro-
cedures. Global changes and program check can be performed only by transfer-
ring the program to the GPC.
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Name Description Page | RUN | MONIT | DEBUG | PROG
Display Used to display the amount of memory used for the 56 OK OK OK OK
Memory program in the PC.

Switch Display | Used to switch the display for ladder diagrams between |54
diagrams and mnemonics.

Store/Store Used to write the program displayed on the GPC screen {69 No No No OK
Insert into the PC’s memory. Not necessary when writing
programs in mnemonic form.

Program Used to create, edit, or delete the program in the PC. 57,
The contents of the program in the PC’s memory willbe |78
displayed on the screen.

Find Used to search for instructions (including operands) in 73 OK OK OK OK
the program in the PC.

Edit Interrupt Used to create /O interrupt, scheduled interrupt, power |84 No No No OK

Program off interrupt, and power on interrupt programs in the

PC’'s memory.

Clearing Memory Areas
This operation clears programs or data areas in the PC; it is possible only in
PROGRAM mode.
RUN MONITOR DEBUG PROGRAM
No No No OK

Whenthe programin the PC is a ladder program, both the main program and all
interrupt programs will be cleared.

Whenthe programis SFC+Ladder, the entire program can be cleared, orjustthe
action or transition programs. If the program is cleared, programming will
change from “SFC+Ladder" to “Ladder.”

Clearing the Entire Program Follow the procedure below to clear the entire program.

1,2,3.. 1. Select (0): Service PC from the main online menu.

2. It“PROGRAM”is not displayed in the lower-right corner of the screen, press
the CTRL+PROG Keys to switch the PC to PROGRAM mode.

3. Select (0): Clear User Program Memory from the Service PC menu.

4. Press 0 to specify the entire program, and then press CTRL+WRITE, 9713,
and ENT to confirm the operation.
The ladder-diagram write screen will appear when the program has been
cleared.

Clearing Action or Follow the procedure below to clear action or transition programs.

Transition Programs
g 1,2, 3... 1. Select (0): Service PC from the main online menu.

2. I “PROGRAM"is not displayed in the lower-right corner of the screen, press
the CTRL+PROG Keys to switch the PC to PROGRAM mode.

3. Select (0): Clear User Program Memory from the Service PC menu.

- Press 1 to specify action programs or 2 to specify transition programs.

5. Press WRITE, input the number of the action or transition program you want
to delete, and press ENT.
The specified action or transition program will be cleared and the ladder-dia-
gram write screen will appear.

i

Clearing Data Areas Follow the procedure below to clear data areas.

1,2,3.. 1. Select (0): Service PC from the main online menu.

2. f“PROGRAM”is not displayed inthe lower-right corner of the screen, press
the CTRL+PROG Keys to switch the PC to PROGRAM mode.
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3. Select (0): Clear User Program Memory from the Service PC menu.

4. If the program is a ladder program, press 1 to specify data areas. If the pro-
gram is SFC+Ladder, press 3 to specify data areas.

The following display will appear:

CLEAT I/0 MEMORY %%x

ViE QURSOR T2 ABBA. WITHOUT CLEAR PRESE ENT.

/0 BIT EM 0 CLEAR
G BIT EM BANK 1
A BIT EN BANK 2
TIM EM BANK &
CNT BH 4
oo M BANE §
EM BANE &
EM BANK 7
SPECIFY = (1/0 BIT) / (G BIT) / (A DIT) / {TIK) /

CNT) / (DW)
(K

/ ¢
(EMO) / (EM1) / (BM2) / [EM3) / {(EM4) 7 (EM5) / MB) / {IEMT)

CLEAR I/0 MEMORY
PROGRAM CV - 32KW

The data areas that will be cleared are listed at the bottom of the screen. To
remove a data area from this list, move the cursor next to that data area (on
the left side of the screen), and press ENT. That data area will be removed
from the list at the bottom of the screen.

If a data area is removed accidently, it can be restored to the list by moving
the cursor next to that data area and pressing ENT.

When using a PC that does not have an EM Unit installed (including the
CV500), it is not necessary to remove the EM banks from the list.

5. After removing the data areas that you don't want to clear fromthe list at the
bottom of the screen, press the Right Key to move the cursor to “Clear” on
the right side of the screen and press ENT.

When the specified data areas have been cleared, a message will appear
indicating the operation is completed.

7-3 /O Tables

This section describes how to carry out the following operations:

« Register the actual Units mounted to the PC in the I/O table.

» Display the I/O table in the PC.

» Edit the 1/O table in the PC.

« Compare the actual Units mounted to the PC and the I/O table in the PC.

Note I/O table registration and editing operations cannot be carried out from a GPC
connected to a Remote /O Slave Unit.

I/0 Table Menu All /O table operations are in the 1/O Table menu. Select (7): /O Table from the
main online menu to bring up the 1/0O Table menu shown below.

#Ex T/ TABLE **x : :
P { SHIFT )+ { SELECT ) : TC ORIGINAL MENU ¢

AM MODE -

Si S (ENT)
ECHNG VALID AFRTER READ
(GTRL}+(WRITR)# { CURSOR}*0D-9  A-F (ENT)
B PROG/DEBUG/MON/RUN MODE

BREAD

(READ} <{ENT]

BVERIFY

(VER) ={ENT)

PROGRAM OV - 32KW
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Creating the I/O Table

Procedure

1,2, 3.

Reading the I/O Table

Procedure

1,2, 3.

*E% T/O TABLE %
RACE# = 0 )
B OU =wesx
U =Rk
U —RERE
3 okkkE

This operation generates an I/O table inthe PC according to the /O Units actual-
ly mounted in the PC. This operation cannot be performed from a GPC con-
nected to a Remote /O Slave Unit.

RUN MONITOR DEBUG PROGRAM

No

No No OK

Follow the procedure below to creafe an I/0 table in the PC.

1. Go to the I/O Table menu, press WRITE and then ENT,

2. Specify whetherto clear the CPU Bus Unit Settings or not. Generation of the
I/0 table will begin when 1 or 0 is pressed.
Press 0 to retain the CPU Bus Unit Settings in the PC. Press 1 to clear the
CPU Bus Unit Settings. (Normally, the CPU Bus Unit Settings is cleared.)

When the I/O table has been created, a message will appear indicating the
operation is completed. Press the SHIFT+SELECT Keys to return to the /O
Table menu.

This operation reads the 1/O table from the PC and displays it on the GPC's

screen.

RUN

MONITOR

DEBUG

PROGRAM

OK

OK

OK

OK

Follow the procedure below to read the I/O table in the PC and display it on the

GPC’s screen.

1. Go to the I/O Table menu, press READ and then ENT.

The I/Otable for the CPU Rack will be displayed on the left side of the screen
and information on CPU Bus Units will be displayed on the right. A sample
display is shown below.

UNLTF

CPU BUS I/0
UNITH UNIT# UNIT#
a0 10 20 20
N1 11 21 31
na

Ny

3

RN
3

440
s5U
GU
TU
su

SRR
kKR
=RE Kk
EL Lt 2
P

0§
e
D7
N8

e fet bk fm fed pd pem

QU sk

CONT

P pes
[Te RPN Wo RS SN

Z

READ

PROGRAM CV - 32KW

2. Fromthis point, the procedure for displaying I/O table information is different
for Expansion I/O Racks, SYSMAC BUS/2 Slave Racks, SYSMAC BUS
Slave Racks, and /O Terminais.

a)

b)

Todisplay the I/O tables for the CPU and Expansion I/O Racks, press the
rack number (0 to 7) and ENT.

To display the I/0 tables for SYSMAC BUS/2 Slave Racks, press the
SHIFT+Right Keys to move the cursor to the right side of the screen
where the CPU Bus Units are listed. Move the cursor to the desired Mas-
ter (RM#, # = master number 0 to 3) and press ENT.

Finally, press 1, 2, or 3 to select the I/O table for group 1, 2, or 3.

To display the 1/0 tables for SYSMAC BUS Racks and I/0O Terminals,
move the cursor to the desired Remote I/O Master (RM#, # = master
number 0to 7) and press ENT. SYSMAC BUS Masters are not CPU Bus
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Codes in /O Tables

Changing the I/O Table
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Units so they are displayed on the left side of the screen above.
Finally, press 1 to display the 1/O tables for Slave Racks 0 to 3 (press 4
and ENT to display the I/0 tables for Slave Racks 410 7.) Press 2 to dis-
play the IO table for I/O Terminals.

The tables below show the codes used in the /O tables. A help screen s also
provided to explain the codes. Press the Plus Key to display the help screen.
Press the Plus Key again to return to the /O table.

Codes for I/O Units on CPU Racks, Expansion I/O Racks, or Siave Racks:

Code 1/0 Unit
8-point output

16-point output

ojo|°

64-point output

8-point input

16-point input

64-point input

Not allocated

16-point dummy

TiZ|*| ||

84-point dummy

Codes for I/O Terminals:

Code /O Terminal
0] 8-point output
| 8-point input
W Both input and output

Codes for SYSMAC BUS Masters:
RM#, where # is master number (0 to 7).

Codes for Interrupt Units:
INT#, where # is Interrupt Unit number (0 to 3).

Codes for CPU Bus Units:

Code CPU Bus Unit
RM#* SYSMAC BUS/2 Master
SN SYSMAC NET Link Unit
SL SYSMAC LINK Unit
BA BASIC Unit
VP Personal Computer Unit

Note *Where # is the master number (0 to 3)

This operation allows the user to change the I/0 table in the PC in order to re-
serve /O words for empty slots. I/O words cannot be reserved for CPU Bus
Units, SYSMAC BUS Masters, 1/0 Terminals, or interrupt Units. Furthermore,
this operation cannot be performed from a GPC connected to a Remote 1/O
Slave Unit.

RUN MONITOR DEBUG PROGRAM
No No No OK
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Procedure

Follow the procedure below to change the I/O table in the PC.

1, 2, 3... 1. Foliowthe procedure described underthe heading Reading the I/O Table on
page 129 to display the I/O table of the Rack you want to change. Move the
cursor to the slot you want to change.

2. Press CTRL+WRITE to switch to edit mode. An input area will be displayed
on the bottom of the screen.

3. Input the key sequences in the table below to change a slot’s I/0 allocation.
Only those slots with “xxxx” displayed can be changed.!

Code /O Unit Key sequence

o) 8-point output SHIFT+TIM, ENT
16-point output TIM, ENT (or 0, ENT)

G2 64-point output AND, ENT

i 8-point input SHIFT+CNT, ENT

| 16-point input CNT, ENT (or 1, ENT)

L2 64-point input HR, ENT

N 18-point dummy OUT, ENT (or 2, ENT)

H? 64-point dummy OR, ENT

Note 1. Anl/Overification error will occur if the /O allocation is changed in a slot that
doesn’t have “xxxx” displayed.

2. The G, L, and H settings are made in pairs, i.e., either 2 (128 pts) or 4 (256
pts) of these codes can be entered.

lfthe PC is switched to RUN or MONITOR mode after I/O words have been allo-
cated to an empty slot, an /0O verification error will occur.

Verifying the /O Table

Procedure

This operation is used to compare the actual Units mounted to the PC to the /O
table inthe PC and display any differences found; it is possible in any PC mode.

RUN MONITOR DEBUG PROGRAM
OK - OK OK OK

Follow the procedure below to compare the actual PC configuration to the 1O
table in the PC.

1,2,3... 1. Goto the /O Table menu, press VER and then ENT.

When the comparison is finished, the message “OK” and a list of the points
where the I/O table* did not agree with the actual configuration will be dis-
played on the screen.

if no differences were found, the message “OK” will be displayed in the low-
er-left corner of the screen.

Note *If /0O words.have been reserved for Input or Output Units, those
points will be listed. Words that have been reserved without specify-
ing the type of unit will not be listed.

2. The message “CONTINUE” will appear at the bottom of the screen if the list
doesn't fit on one page. Press the ENT Key to display the next page.

3. Press SHIFT+SELECT to return to the I/O Table menu.
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7-4 Transferring Programs and Data

This section describes how to transfer and compare data in the GPC, GPC
Memory Card, floppy disks, PC, and the PC Memory Card.

The files that can be contained in the various memory media are listed in the fol-
lowing table. A“YES” indicates the type of file can be transferred to that memory
medium, and a “NO” indicates it cannot.

File type Filename Memory Medium
extension | GPC memory | GPC Mem. Card | Floppy disk | PC memory | PC Mem. Card
PC Setup? YES NO NO YES NO
Object .0BJ YES YES YES YES YES
CIO Area? .IOM NO YES YES YES NO
DM Area .IOM YES YES YES YES YES
EM Area .IOM NO YES YES YES YES
IO comment .CMT YES YES YES NO YES
PC name table .PCN NO YES YES NO YES
PC parameters® .8TD NO NO NO YES YES
Custom data area ARE YES YES YES NO NO
Function code table |.MEI YES YES YES NO NO

Note 1. The PC Setup file includes PC parameters and custom data area data.
2. Includesthe CIO Area, TR Area (TR0 to TR 7), CPU Bus Link Area (G000 to
G255), and Auxiliary Area (A00O to A511). Data cannot be transferred to
read-only areas of PC memory (G000 to G007 and A256 to A511).
3. The PC parameters include the PC Setup, I/O table, data link tables (for the
SYSMAC LINK and NET Link Systems), Basic Unit Setup, and Customized
settings (custom data area and function code table).

Transferring to the PC Files can be transferred to PC memory only whenthe PC isin PROGRAM mode.
RUN MONITOR DEBUG PROGRAM
NO NO NO OK
Transferring to Other Media Files canbe transferred to other memory media regardless of the PC’s operating
mode.
RUN MONITOR DEBUG PROGRAM
OK OK OK OK
Procedure Follow the procedure below to compare the actual PC configuration to the /0O
table in the PC.
1,2, 3... 1. Select(3): Transmit from the main online menu. The following menu will ap-
pear.
®k%  TRENSMIT wak
£ SELECT o4
{(01:PC SETUP {ONLINE!}
{1):USER PROGRAM
(2):I0M AREA
(3):DM
(4)1EM
(5):1/0 COMMENTS
(6):PC NAME TaBLE
{(7):PC DARAMETERS
(8):CUSTOM AREAS
{(9):FUNCTION CODE TARLE
TRANS
OROGREAM OV - 3IKW
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. 7-5 Monitoring

Valid PC Modes

Note

Selecting /O Comments

1,2, 3.

(&)

. Press the number (0 to 9) corresponding to the file you want to transfer.
. Input the source of the transfer (0 to 4) and press ENT.
. Input the destination of the transfer (0 to 4) and press ENT. The source and

destination cannot be the same.

. Select the source file. If the GPC memory card, floppy disk, or PC memory

card are the source of the transfer, a file directory will be displayed on the
right side of the screen. Position the cursor next to file you want to transfer
and press ENT.

. When a different filename will be used in the destination, press WRITE and

input the filename.

. Input the number corresponding to the operation you want to perform (0'for

transfer only, 1 for verification only, or 2 for both).

. Move the cursor next to “"EXECUTE” and press ENT. Press ENT again to

confirm the operation and begin the transfer.
A message will appear when the operation is completed.

Monitor operations monitor various aspects of ladder progfam operation. The
table below lists the Monitor operations and shows the modes they can be per-

formed in.

Operation RUN MONITOR DEBUG PROGRAM
Clearing errorst OK OK OK OK
Displaying messages {OK OK OK OK
1/O bit monitor OK OK OK OK
/O monitor OK OK - |OK OK
Force-set/reset No OK OK OK
Changing PV No OK OK OK
Multibit monitor OK OK OK OK
Word monitor? OK OK OK OK
Changing SV No OK OK OK
Pause monitor OK OK OK OK
Differentiate monitor OK OK OK OK
Set system clock OK OK OK OK
Read cycle time OK OK No No
Online edit No OK OK OK

1.

2.

Fatal errors (those that stop the PC) can be cleared in PROGRAM mode
only.

PVs can be changed during the Word Monitor operation, unless the PCis in
RUN mode.

Follow the procedure below to select /O comments.

1

4.

. Select (0): Service PC from the main online menu.
2.
3.

Select (2): Monitor from the Service PC menu.

Position the cursor next to “I/O Comments,” press 0 to specify GPC memory
or 1 to specify the GPC Memory Card, and press ENT.

If the GPC Memory Card was selected, a list of the files on the card will be
displayed onthe right side of the screen. Move the cursor nextto the desired
file and press ENT.
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Selecting the Program Follow the procedure below to select the program.

1,2, 3... 1. Select (0): Service PC from the main online menu.

2. Select (2): Monitor from the Service PC menu.
3. Position the cursor next to “Program” and press ENT.
4. Position the cursor next to the type of program and press ENT.

a) For “Ladder” programming, select either the main program or interrupt
programs. When interrupt programs have been selected, input the de-
sired interrupt number and press ENT.

b) For “SFC+Ladder” programming, select either action or transition pro-
grams. After selecting action or transition programs, input the desired
action or transition number and press ENT.

Monitor Menu The Monitor menu (below) will appear when the program has been selected.

&%k LADDER MONITOR d*x
# (READ):READ PLROGC
B (CTRL)+({WRITE) :ONLINE EDIT
B (SHIRT)+{COMMENT) R MMENT
8 (CHG) :1I/D MON - et { EMT i1+ {WRITE) : CHANGE PV/SV
tMULTIRIT  — — “+{SET)/{RESET) : FORCE SKET/RESET
(WORD MON  — S SHIRT V4 { COMMENT ) 1 READ ASCIT
tREAD SV -
(PAUSE MOR —
DIFF MOK
:SET SYS CLOSG
:READ CYOLR

ORI} ( ENT)

+{ ENT)

ARAD
PROGRAM OV - I2FW

7-5-1 Clearing Errors

This operation is used to display and clear errors from PC memory and is possi-
ble in any PC mode, except that fatal errors can be cleared in the PROGRAM

mode only.
RUN MONITOR DEBUG PROGRAM
OK OK OK OK
1,2, 3... 1. Pressthe READ Key to put the GPC in read mode.

2. Press FUN and ENT to display the first error message in the lower-left cor-
ner of the screen.

3. Press ENT to clear the currently displayed error message and display the
next error message.

4. Press ENT repeatedly until all error messages have been displayed and
cleared. If an error message isn't cleared when ENT is pressed, remove the
cause of the error and press ENT again.

The message “ERR READ OK” will be displayed when all error messages
have been displayed and cleared.

7-5-2 Displaying Messages

This operation is used to display messages generated by the execution of
MSG(195) instructions in the program; it is possible in any PC mode.

RUN

MONITOR

DEBUG

PROGRAM

OK

OK

OK

OK

1,2, 3...
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1. Press the READ Key to put the GPC in read mode.

2. Pressthe SHIFT+FUN Keys and ENT to display the first message at the bot-
tom of the screen. The message number (M1 to M7) willbe displayed before
the message.
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3. If more than one MSG(195) instruction has been executed, press ENT to
display the next message.

4. Press ENT repeatedly until all of the messages have been displayed. The
message “MSG READ OK” will be displayed when all of the messages have
been displayed and cleared. '

5. Press RESET and ENT to clear all messages from the PC’s memory.

7-5-3 1/0O Bit Monitor

This operation is used to display sections of the program as ladder diagrams and
indicate the status of IO bits in the displayed program section; it is possible in
any PC mode.

RUN MONITOR DEBUG PROGRAM
OK OK OK OK

1,2,3... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the beginning of the program.

As shown in the following screen, the content of words used as operands will
be displayed above their addresses and the ladder symboils of I/O bits that
are ON will be displayed in bold.

i 0103 0103 AS00 0100!
} 00 01 13 00
000000+t x 1t i
| 0103 !
| 04 i
000004 - } [ TIM 0000 #0100 H
i 01001}
i 0DOO 01 |
000006+ ey
| o100 !
| b1 (030) |
00000S -1 § [ MoV 0100 nenoon
! !
! i
READ
MOM oV - 22KV

3. Press the Plus or Minus Keys to display the next or previous instruction
block.

It is also possible to find instruction blocks by addresses or instructions that
they contain as described in 7-2—7 Reading and Searching Ladder Dia-
grams.

Press the SHIFT+CHG Keys to display /0 comments or remove them from
the screen.

4. The Monitor operation will be changed in the following order each time the
CHG Key is pressed:

I/0 monitor, Multibit monitor, Word monitor, Change SV, Pause monitor, Dif-
ferentiate monitor, Set system clock, Read cycle time

5. Press the READ Key to return to read mode.
7-5-4 1/O Monitor

This operation is used to monitor the content of up to 6 specified words or bits; it
is possible in any PC mode.

RUN MONITOR DEBUG PROGRAM
OK OK OK OK

1,2, 3... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the I/0 bit monitor screen.

3. Pressthe CHG Key and ENT to enter I/O monitor mode. Two input areas will
appear in the lower-left corner of the screen nexi to the words “I/O Monitor 1"
and“ /O Monitor 2,” as shown below.
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! 0103 0103 A500 01001

t D0 01 13 00 |
000000 b= F-—i bomnff —

| 0103 f

| 04 0000 !
000004 =11 £ TIM 0000 #0100 M

IT 01001

I 0000 o1 |
000006+ | o —

| o100 ;

! 01 (030) 0000 o000 {
000008+ —{ MoV 01c0 DODOBO  H
I/0 MON1
I/0 MON2

I/0 MON
MON CV - 32KW

Note

1.

7-5-5 [Force Set/Reset

This operation is used to force-set/reset bits that are being monitored with the
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1,2, 3...

/O

. Input the addresses of the words and bits you want to monitor and press

ENT. Refer to the table on page 60 for the key sequences.
Move the cursor with the SHIFT+Up, SHIFT+Down, SHIFT+Left, or
SHIFT+Right Keys.

Step and transition flags can be monitored only when the PC is set for
“SFC+Ladder” programming.

. Other PCs on SYSMAC LINK or NET Link Networks can be specified in the

“I/O Monitor 1” and “I/O Monitor 2” areas by pressing the NODE Key, the 1
Key, and then entering a PC ID or the network address.

Up to 3 words or bits can be monitored for each PC specified (one in “//O
Monitor 1" and the other in “I/O Monitor 2").

. The delays in displaying bit and word status will differ between the 1/O moni-

tor and the ladder diagram, as well as between different PCs.

monitor operation (see 7-5-4 I/O Monitor) or to clear bits that have been

force-set/reset. This operation is possible in any PC mode except RUN mode.

Other operations can be carried out while forced set or reset is applied. The set/
reset status remains unchanged.

RUN MONITOR DEBUG PROGRAM

No

OK OK OK

The letters S and R will be displayed next to bits and flags in the input area and
the IO monitor areato indicate forced status. The letter S indicates force-set sta-
tus and the letter R indicates force-reset status.

These operations act on bit addresses, and timer, counter, step, and transition
flags only.

1.

Monitor the bit or flag you want to force-set/reset using the I/O monitor oper-
ation and move the cursor to that bit or flag where it is displayed in the /O
monitor area.
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2. The desiredbit orflag will be displayed at the bottomof the screen. Press the
appropriate key sequence (shown in the table below) to force-set, force-re-
set, or clear the bit’s forced status.

Key Sequence

Operation

Description

SET

Temporary force-set

The selected bit will be forced ON as long as the SET Key is pressed.

RESET Temporary The selected bit will be forced OFF as long as the RESET Key is
force-reset pressed.
SHIFT+SET Force-set The selected bit will be forced ON until its forced status is cleared.

SHIFT+RESET

Force-reset

The selected bit will be forced OFF until its forced status is cleared.

NOT

Clear

Clears the forced status of the selected bit.

READ, CTRL+NOT,
ENT

Global clear

Clears the forced status of all bits and flags that have been force-set
ofr force-reset.

When the forced status of bits or flags in 2 PCs are being cleared,
perform this operation separately for each PC.

Note With the C1000H, only the SET and RESET Keys can be used. The other key

7-5-6 Change PV

1, 2, 3...

seguences shown above will not work.

This operation is used to change the contents of DM, EM, data register, or index
register words, or timer or counter PVs that are being monitored with the /O
monitor operation (see 7-5-4 I/O Monitor). This operation is possible in any PC
mode except RUN mode.

RUN MONITOR DEBUG
No OK OK OK

PROGRAM

1. Use the 1/O monitor operation to monitor the word, timer, or counter you
want to change and move the cursor to that bit or flag where it is displayed in
the /0O monitor area. The desired word, timer, or counter will be displayed at
the bottom of the screen.

DM, EM, data register, and index register words, and timer and counter PVs
can be changed with this operation.

2. The new value of words can be entered numerically or in ASCII code. New
timer and counter PVs must be entered numerically.

a) To enter the new value of a word or PV numerically, press WRITE, input
the new value, and press ENT.

b) To enter the new value of a word in ASCII code, press SHIFT+CHG,
WRITE, input the new value in ASCII code, and press ENT. The new val-
ue will be displayed in ASCII code.

3. Press the CLR Key to return to the 1/0 monitor operation.

7-5-7 Multibit Monitor

This operation is used to indicate the word content or I/O bit status of up to 10
words and bits; it is possible in any PC mode. The multibit monitor, /O monitor,
and word monitor operations can be displayed simultaneously, so up to 17
words and bits can be monitored on the screen.

RUN MONITOR DEBUG
OK OK OK OK

The ON/OFF or forced status of bits is indicated on the screen, and the content
of words is shown in hexadecimal, binary, and ASCII code. Both the PV and
completion flag status of timers and counters are displayed, as shown below.

PROGRAM
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*kk MULTIBIT
1/0 NO
000103
01301
010804
000001
oooo
0103
0001
00000

TIM
c

[
DM

I/0 MON1
I/0 MONZ

1,2, 3...

Note

7-5-8 Word Monitor

kx* MULTIBIT
I/0 NO
¢00103
010301
010304
000001
0000
0103
0001
00000
Q00000

3

Ton

LI R S A A A O I |

I/0 MONL
I/0 MON2Z

1,2, 3.
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MONITOR *¥¥x

ASCIT  PC NAME
OFF
OFF
OFF
OFF
0000 OFF
0000 0000 0000 000C 000D Reny
0000 0000 0000 0000 CO0O oy
0000 0060 0ONC DOCC (000 gonk
000103-CFF 010304~0FF TIM 0000-0000 OFF
¢ 01£3-0060 c 0100-0000 ~DM  00000-0000
MULTIBIT MON
MON CV - 32EW
1. Display the Monitor menu (see page 127).

2.
3.

Press READ and ENT to display the I/O bit monitor screen.

Press the CHG Key twice to enter the multibit monitor mode. The words
“Multibit monitor” will be displayed at the bottom of the screen.

Input the addresses of the words and bits you want to monitor and press
ENT. Refer to the table on page 60 for the key sequences. The words and
bits will be listed in the order that they are input.

Move the cursor with the SHIFT+Up, SHIFT+Down, SHIFT+Left, or
SHIFT+Right Keys.

. Step and transition flags can be monitored only when the PC is set for
“SFC+Ladder” programming.

. Other PCs on SYSMAC LINK or NET Link Networks can be specified by
pressing the NODE Key, the 1 Key, and then entering a PC ID or the network
address.

. The delays in displaying bit and word status will differ between the multibit
monitor, 1/0O monitor, and word monitor, as well as between different PCs.

4.

This operation is used to display the content of a single DM, EM, data register, or

index register word at the bottom of the screen; it is possible in any PC mode.
RUN MONITOR DEBUG PROGRAM

OK OK OK OK

The content of the specified word is shown in both hexadecimal and binary, as
shown below.

MONITOR *%x

ASCII PC NAME

OFF

OFF

QFF

OFF

00c0 QFF

0000 00¢0 0000 0000 000D

0000 0000 0000 0OD0 0000

0000 D000 0000 000D 5600

OFF

00N0103-OFF 0103D4-0OFF TI¥ 0009-0000 OFF
[ 0103-0000 c 0100-0000 +DM  00020D-C000
WCRD MCN

WORD DM 00000 000D 000C000000000000 KON CV ~ 32EW

1. Display the Monitor menu (see page 127).

2. Press READ and ENT to display the I/O bit monitor screen.

3. Press the CHG Key three times to enter the word monitor mode. The words
“Word monitor” will be displayed at the bottom of the screen.

4. Input the address of the word you want to monitor and press ENT. The speci-
fied word and its content will be displayed at the bottom of the screen. Refer
to the table on page 60 for the key sequences.
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Note Indirectly addressed words and user-defined /O names cannot be
monitored.

Changing Bit Status When a word is being monitored with the word monitor operation, its content can
be changed by changing the ON/OFF status of the bits shown inbinary. This op-
eration is possible in any PC mode except RUN mode.

1,2, 3... 1. Enter the word monitor mode and monitor the desired word as described
above.
2. Press WRITE 1o enter write mode.

3. Move the cursor below the bit (where the word is shown in binary) that you
want to change.

4. Press 0 or 1 (for OFF or ON) and ENT. The status of the bit will be changed.

7-5-9 Changing Set Values

This operation is used to display and change the set values of timers and count-
ers. This operation is possible in any PC mode except RUN mode.

RUN MONITOR DEBUG PROGRAM
No OK OK OK

1,2, 3... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the I/O bit monitor screen.

3. Press the CHG Key four times to enter the SV read mode. The words “SV
read” will be displayed at the bottom of the screen.

4. Input the address of the desired timer or counter and press ENT. The speci-
fied timer or counter and its set value will be displayed at the bottom of the
screen. Refer to the table on page 60 for the key sequences.

5. There are two ways to change the SV:

a) The current SV can be incremented or decremented by pressing the
SHIFT+Plus Keys or the SHIFT+Minus Keys.

b) To input a new set value, press WRITE, input the new value, and press
ENT. When changing the SV from a constant to a word address or vice-
versa, be sure to press the SHIFT+xDM Keys to specify a word address
or the Constant Key to specify a constant.

7-5-10 Pause Monitor

This operation is used to freeze the /O bit monitor display. This operation is pos-
sible in any PC mode.

RUN MONITOR DEBUG PROGRAM
OK OK OK OK

There are three triggers that can be set to determine when the display will be
frozen. The display can be frozen on the rising edge of A00814, the rising edge
or falling edge of a specified bit, or when the content of a specified word reaches
a set value.

Procedure
1,2, 3... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the 1/O bit monitor screen.

3. Press the CHG Key five times to enter the pause monitor mode. The words
“Pause monitor” will be displayed at the bottom of the screen.

4. Set the trigger as described below. Press the CLR Key to cancel a key se-
quence and return to the original screen.
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Trigger Key sequence Remarks
A00814 0, ENT Monitoring will be paused when A00814 is ON.
Specified bit 1, Bit_address, SET, ENT Monitoring will be paused when the specified bit is ON.

1, Bit_address, RESET, ENT Monitoring will be paused when the specified bit goes from

ON to OFF.

Monitoring will be paused when the content of the specified
word equals the set value,

Specified word |2, Word_address, ENT, Set_value, ENT

7-5-11 Differentiation Monitor

This operation indicates the rising edge or falling edge of a specified bit (i.e.,
whenthe bitgoes from OFF to ON orfrom ON to OFF). The monitor display is not
frozen. This operation is possible in any PC mode.

RUN MONITOR DEBUG

OK OK OK OK

PROGRAM

Procedure
1,2, 3... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the 1/0 bit monitor screen.

3. Press the CHG Key six times to enter the differentiate monitor mode. The
words “Differentiate monitor” will be displayed at the bottom of the screen.

4. Move the cursor to the desired bit (in the ladder diagram). The selected bit
will appear at the bottom of the screen.

(Pressthe Up, Down, Left, and Right Keys to move the cursoron the screen.
Press the Plus or Minus Keys to display the next or previous instruction
block.)

5. Press the SET Key to specify the rising edge or press the RESET Key to
specify the falling edge and press the ENT Key to start monitoring.

When the differentiate up or down condition is met, the selected bit will ap-
pear in boldface.
7-5-12 Reading/Setting the System Clock

This operation is used to read the current time and date fromthe system clock in
the PC, and set it if necessary. This operation is possible in any PC mode.

RUN MONITOR DEBUG PROGRAM
OK OK OK OK

Reading the Clock
1,2, 3... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the 1/0 bit monitor screen.

3. Press the CHG Key seven times to enter the set system clock mode. The
words “Set system clock” will be displayed at the bottom of the screen.

4. Press ENT. The current date and time will appear at the bottom of the
screen.

Setting the Clock
1,2, 3... 1. Display the current date and time as described above.
2. Move the cursor to the setting you want to change using the SHIFT+Right
and SHIFT+Left Keys.
3. To change numeric values, input new number with the numeric keys. To
change the day, press the SHIFT+Up or SHIFT+Down Keys.

4. Press ENT to set the PC’s system clock to the date and time displayed on
the screen.
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7-5-13 Reading the Cycle Time

This operation is used to measure the cycle time of the program and display the
maximum, minimum, and mean values. This operation is possible in RUN and
MONITOR modes.

RUN MONITOR DEBUG PROGRAM
OK OK No No

Procedure
1,2,8... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the I/0 bit monitor screen.

3. Press the CHG Key eight times to enter the read cycle time mode. The
words “Read cycle time” will be displayed at the botiom of the screen.

The maximum, minimum, and mean values of the cycle time will appear at
the bottom of the screen.

7-5-14 Online Editing

The following operation can be used to change the PC’s program in any PC op-
erating mode except the RUN mode.

RUN MONITOR DEBUG PROGRAM
No OK OK OK

Only the program in the PC can be changed with this operation.

Procedure
1,2, 3... 1. Display the Monitor menu (see page 127).
2. Press READ and ENT to display the /O bit monitor screen.
3. Press the READ Key to enter read mode and then press the CTRL+WRITE
Keys to enter write mode.

The procedures for writing or changing a ladder diagram are identical to
those described in for offline programming. Be sure to save changes with
the Store or Store insert operations.

7-6 Tracing

Program tracing is used to trace the execution sequence of actions, specified
instructions, or MARK(174) instructions in conjunction with the changes in
memory content.

The trace flag display shows the status of the Trace Trigger Flag (A00814),
Trace Completed Flag (A00812), and Trace Busy Flag (A00813).

Select “P:Datatrace” from the menu. The programtrace initial display will be dis-
played as shown below.

=¥k TRACE *#*

INST TRACE (
MARK TRACE
DATA TRACE (
TRACE DATA R
TRACE ABORT
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7-6-1 Instruction Traces

Instruction traces are executed to store the sequence of ladder instruction ex-
ecutions inthe PC’s trace memory while monitoring specified memory contents.
The instruction trace data stored in the PC’s trace memory is then displayed on
the screen. The content of iwo data words can be sampled during the instruction
trace.

Instruction Trace Settings
Follow the procedure below to set the PC for an instruction trace.
1,2, 3... 1. Select (0): Service PC from the main online menu.
2. Select (8): Trace from the Service PC menu.
3. Move the cursor next to “Inst trace,” press 0 and ENT.
The instruction trace setting menu (below) will appear.

##% INST TRACE *%x

TRIGGER
DELAY
DATA 1
DATA 2
SETTING

ARCDB14(TRIG FLAG)
+000

nonon o

TRAC

)
m
x5

3

MOM CV - 32HEW

4. Press the WRITE key to enter write mode, move the cursor next to the set-
ting you want to change, and press ENT.

The individual settings are described below.

Trigger Condition There are three possible triggers that determine when the instruction trace will
begin. The trace can begin on the rising edge of A00814, the rising edge or fall-
ing edge of a specified bit, or when the content of a specified word reaches a set
value. If the condition is already met when the trace is executed, tracing will be-
ing immediately.

Trigger Remarks
A00814 Tracing will begin when A00814 is ON.

Specified bit Tracing will begin when the specified bit is ON (up
differentiated) or OFF (down differentiated).

Specified word Tracing will begin when the content of the specified word
equals the set value.

1,2, 3... 1. Gotothe instruction trace setting menu as described above, move the cur-
sor next to “Trigger,” and press ENT.
2. Move the cursor next to the desired trigger and press ENT. Input the re-
quired data for the trigger as described below.

a) If AO0814 was selected, no further data is required. Trigger selection is
completed.

b) If a specific bit was selected, input the bit address and press ENT.
Press 0 and ENT to trigger tracing when the specified bit is ON, or press 1
and ENT to trigger tracing when the specified bit goes from ON to OFF.
Move the cursor to “Setting” and press ENT.

c) If a specific word was selected, input the word address and press ENT.
Use the numeric keys (including SHIFT+0 to SHIFT+5) to input the set
value that will trigger tracing and press ENT.

Move the cursor to “Setting” and press ENT.

Note Always perform the “setting” operation after changing instruction trace settings.
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Delay Value The possible range of the delay value setting for the instruction trace depends
uponthe PG model and number of sampling words, as shown in the table below.
PC Number of sampling words Range

CV1000 0 —499 to 500

1 ~399 to 400

2 —-33210 333

CV500 0 ~249 to 250

1 -199 to 200

2 -165to 166
1, 2, 3... 1. Go to the instruction trace setting menu (this procedure is described on

page 144) and move the cursor next to “Delay.”
2. Input a delay value within the range shown in the table above and press
ENT.

Note Always perform the “setting” operation after changing instruction trace settings.
Data 1/Data 2 These settings specify the addresses of the words to be sampled.
1, 2,3... 1. Go to the instruction trace setting menu (this procedure is described on

page 144), move the cursor next to “Data 1,” and press ENT.

2. Input the address of the first word you want to trace and press ENT. {Index
registers and data registers cannot be input.)

Follow the same procedure to input an address for “Data 2."
Note Always perform the “setting” operation after changing instruction trace settings.

Setting Completed Always perform the “setting” operation after changing instruction trace settings.

Go to the instruction trace setting menu (this procedure is described on page
144), move the cursor next to “Setting,” and press ENT.

Executing the Instruction Trace
Instruction traces are possible in any PC mode except PROGRAM mode.
RUN MONITOR DEBUG PROGRAM
OK OK OK No

Follow the procedure below to execute an instruction trace.

1, 2, 8... 1. Select (0): Service PC from the main online menu.
2. Select (8): Trace from the Service PC menu.

3. Be sureto performthe instructiontrace settings procedure described above
even if the current instruction trace settings are going to be used.

4. Move the cursor next to “Inst trace,” press 1 and ENT.

The results of the instruction trace will be displayed automatically when the
instruction trace is completed. A sample screen is shown below:

Interrupt Program
progam Datai Data?2 IL PF address Instruction
DO00CY <0103 PF STEP INST
0000 0000 0 nooCe0 LD 010300
D000 0000 0 000001 AND 010301
0000 0000 0 000G02Z  AND A 50013
000D 0000 o 000C05  OUT 010000
0000  00CC 0 000004 LD 010304
0000 0000 D NOOCO5 TIM 0000
0000 0000 D 000008 LD T 0000
0000 0000 0 000007 ouT 010001
0ODG 0000 0 000008 LD 010001
0000 0000 0 00DODY MOV (0D30)
000G 000D 0 DOODI0 END {001)
0000 0ODD 0 CO00DD LD ci0300
INST TRACE
DELAY=+0000 MON CV - 32HW
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The cursor can be moved with the Plus, Minus, Up, and Down Keys. Press the
Plus or Minus Keys to dispiay the next or previous page. Press the Up and Down
Keys to move the cursor on the screen.
The information contained in the trace results screen is described below.
hem Description

Interrupt program

I the instruction is in an interrupt program, the interrupt number is displayed here.

Interrupt numbers O to 31 correspond to /O interrupts 0 to 31.
Interrupt numbers 32 and 33 correspond to scheduled interrupts 0 and 1.
Interrupt numbers 34 and 35 correspond to the power OFF and power ON interrupts.

Data 1 data Displays the content of Data 1 immediately before the instruction was executed.

Data 2 data Displays the content of Data 2 immediately before the instruction was executed.

IL Indicates whether the instruction is in an interlocked program section.

PF The results of logical operations on input conditions from the PC bus displayed as 0 or 1.

Program address

Indicates the program addresses of the instructions executed by the instruction trace.

Delay

Indicates the position of the instruction at the cursor relative to the trigger instruction.

Stopping the Trace

Follow either of the procedures below to stop a trace in progress.

1,2, 3.. 1. Press the CLR Key, move the cursor to “Stop trace,” and press ENT.
2. Press CLR and ENT. Press CLR again when the message “Abort” appears
at the bottom of the screen.
When either of these procedures is used to interrupt a trace, the data in trace
memory will be displayed onthe screen. Since the trace is interrupted before the
trigger condition is met, the trigger and delay value will not be displayed.

Reading Trace Resulis

To read the trace results, move the cursor to “Trace data read” and press ENT.
This operation is used to read the results of atrace when the results that are dis-
played automatically upon completion of the trace have been cleared from the
screen.

The PC’s trace memory is used to store data from all traces, so this operation will
display the data fromthe lasttrace executed, whether it was an instruction trace,
mark trace, or data trace.

7-6-2 Mark Traces

Mark traces can be used to store two data items in the PC’s trace memory, the
order of MARK(174) execution, and the content of two data words at the time of
MARK(174) execution. The mark trace data stored in the PC’s trace memory
can then be displayed on the screen.

Mark Trace Settings

144

Follow the procedure below to set the PC for a mark trace.

1,2,3... 1. Select (0): Service PC from the main online menu.

2. Select (8): Trace from the Service PC menu.

3. Move the cursor next to “Mark trace,” press 0 and ENT. Except for the title
“Mark trace” at the top of the screen, the mark trace setting menu is identical
to the instruction trace setting menu shown on page 144.

4. Press the WRITE key to enter write mode, move the cursor next to the set-
ting you want to change, and press ENT.
The individual settings for a mark trace are identical to those for an instruc-
tion trace except for the mark number setting in trigger conditions and the
possible range of the delay value setting. Referto Instruction Trace Settings
on page 144.
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Trigger Condition The mark trace settings are identical to the instruction trace settings except for

t
1,2 3.

he mark number setting. Follow the procedure below to set the mark number.

1. Go to the instruction trace setting menu as described above, move the cur-
sor next to “Trigger,” and press ENT.

2. Move the cursor next to “Mark number” and press ENT. Input the desired
mark number for the trigger.

3. To complete the trigger condition setting, move the cursor next to “Setting”
and press ENT. )

Delay Value The possible range of the delay value setting for the mark trace depends upon
the PC model and number of sampling words, as shown in the table below.

PC Number of sampling words Range

CV1000 -665 to 666
-499 to 500
-399 to 400

—-332 to 333
—249 to 250

CV500

N =] OINNf =] O

=199 to 200

1,2, 3.

1. Go to the mark trace setting menu and move the cursor next to “Delay.”
2. Input a delay value within the range shown in the table above and press
ENT.

Note Always performthe “Setting” operation after changing instruction trace settings.

Setting Completed Always perform the “Setting” operation after changing mark trace settings.
Go to the mark trace setting menu (this procedure is described on page 144),
move the cursor next to “Setting,” and press ENT.

Executing the Mark Trace

Mark traces are possible in any PC mode except PROGRAM mode.

RUN MONITOR DEBUG PROGRAM

OK OK OK No

1,2, 3.

Interrupt
program Data 1

<0103

0000
0000
0000
0000
0000
0000
0000
0000
0000
000D
0000
0000

Follow the procedure below to execute a mark trace.

1. Select (0): Service PC from the main online menu.
2. Select (8): Trace from the Service PC menu.

3. Be sure to perform the mark trace settings procedure described above even
if the current mark trace settings are going to be used.

4. Move the cursor next to “Mark trace,” press 1 and ENT.

The results of the mark trace will be displayed automatically when the mark
trace is completed. A sample screen is shown below:

Data 2 MARK(174) mark number

DO0ONS MARK#
00C0 0000
0000 0001
0000 0005
o000 0000
Q000 0001
0000 0005
0000 0000
0000 nool
0000 0005
0000 nooo
0000 0001
0000 0005
MARX TRACE
DELAY=+0000 MON CV ~ 32KW
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The cursor can be moved with the Plus, Minus, Up, and Down Keys. Press the
Plus or Minus Keys to display the next or previous page. Press the Up and Down
Keys to move the cursor on the screen.
The information contained in the trace results screen is described below.
ltem Description
Interrupt program If the instruction is in an interrupt program, the interrupt number is displayed here.
Interrupt numbers 0 to 31 correspond to /O interrupts 0 to 31.
Interrupt numbers 32 and 33 correspond to scheduled interrupts 0 and 1.
Interrupt numbers 34 and 35 correspond to the power OFF and power ON interrupts.
Data 1 data Displays the content of Data 1 immediately before the instruction was executed.
Data 2 data Displays the content of Data 2 immediately before the instruction was executed.
Mark number Indicates the mark number of the executed MARK(174) instruction.
Delay Indicates the position of the instruction at the cursor relative to the trigger instruction.

Stopping the Trace

1,2, 3.

Reading Trace Results

7-6-3 Data Traces

Introduction
Description

Data Trace Settings

1,2, 3.
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Foliow either of the procedures below to stop a trace in progress.

1. Press the CLR Key, move the cursor to “Stop trace,” and press ENT.

2. Press CLR and ENT. Press CLR again when the message “Abort” appears
at the bottom of the screen.

When either of these procedures is used to interrupt a trace, the data in trace
memory will be displayed onthe screen. Since the trace is interrupted before the
trigger condition is met, the trigger and delay value will not be displayed.

To read the trace results, move the cursor to “Trace data read” and press ENT.

This operation is used to read the results of a trace when the results that are dis-
played automatically upon completion of the trace have been cleared from the
screen.

The PC’strace memory isusedto store datafrom alltraces, so this operation will
display the data fromthe lasttrace executed, whether it was an instruction trace,
mark trace, or data trace.

Data tracing can be used to facilitate debugging programs. Refer to the
CV500/CV1000 Operation Manual: Ladder Diagrams for details on using
TRSM(170) in ladder-diagram programming.

Up to 12 bits and up to 3 words may be designated for tracing. There are three
ways to mark locations where specified data is to be stored in Trace Memory.
The specified words and bits can be sampled at regular intervals, at the end of
each cycle, orwherever a TRSM(170) is used in the program. Any one of these
data sampling methods can be used.

There are three possible triggers that determine when data tracing will begin.
The trace can begin on the rising edge of AO0814, the rising edge or falling edge
of a specified bit, or when the content of a specified word reaches a set value.

Follow the procedure below to set the PC for a data trace.

1. Select (0): Service PC from the main online menu.
2. Select (8): Trace from the Service PC menu.
3. Move the cursor next to “Data trace,” press 0 and ENT.
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Ak

TRIGGER
SAMPLING{O:SCHED 1:1

DATA TRACE

The data trace setting menu (below) will appear.

Kk

= AR00B14(TRIG FLAG)

CYCLE 2:TREM! = SCHED

SAMPLING -TIME = 001 (X B5MS}
DELAY = 40000
SETTING
(BIT) (BIT) { WD )
300 = X086 = X12 =
X011 = X07 = X13 =
X02 = X08 = Y14 =
X03 = X0s =
X04 = X10 =
X05 = Xil =
TRACE SET
PROGRAM CV - 232KVW
4. Press the WRITE key to enter write mode, move the cursor next to the set-
ting you want to change, and press ENT.
The individual settings are described below.

Trigger Condition There are three possible triggers that determine when the data trace will begin.
The trace can begin on the rising edge of A00814, the rising edge or falling edge
of a specified bit, or when the content of a specified word reaches a set value. If
the condition is already met when the trace is executed, tracing will being im-
mediately.

Trigger Remarks
A00814 Tracing will begin when A00814 is ON.
Specified bit Tracing will begin when the specified bit is ON (up
differentiated) or OFF (down differentiated).
Specified word Tracing will begin when the content of the specified word
equals the set value.
1, 2, 3... 1. Gotothe datatrace setting menu as described above, move the cursor next

Data Sampling Method

to “Trigger,” and press ENT.

2. Move the cursor next to the desired trigger and press ENT. Input the re-
quired data for the trigger as described below.

a) If A00814 was selected, no further data is required. Trigger selection is
completed.

b) If a specific bit was selected, input the bit address and press ENT.
Press 0 and ENT to trigger tracing when the specified bit is ON, orpress 1
and ENT to trigger tracing when the specified bit goes is OFF.

Move the cursor to “Setting” and press ENT.

If a specific word was selected, input the word address and press ENT.
Use the numeric keys (including SHIFT+0 to SHIFT+5) to input the set
value that will trigger tracing and press ENT.
Move the cursor to “Setting” and press ENT.

Note Always perferm the “Setting” operation after changing data trace settings.

There are three ways to determine when the contents of the specified words and
bits will be sampled. The specified words and bits can be sampled at regular in-
tervals, at the end of each cycle, or wherever a TRSM(170) is used in the pro-
gram. Any one of these data sampling methods can be used.
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No. Sampling Remarks
0 Regular intervals | The data will be sampled at regular intervals
(Scheduled) independent of the cycle time. The interval can be set
from 5 ms to 2,550 ms in 5 ms increments.
1 End of cycle The data will be sampled at the end of each cycle.
(Cycle)
2 TRSM(170) The data will be sampled when TRSM(170) instructions

are executed in the program.

1,2, 3... 1. Gotothe datatrace setting menu as described above and move the cursor
next to “Sampling.”
2. Input the desired sampling method as described below.
a) Input 0 for regular intervals and press ENT.
The cursor will automatically move to the input area for the interval. input
an interval from 001 to 510 (5 ms to 2550 ms) and press ENT.
b) Input 1 for end of cycle and press ENT.

¢) Input 2 for TRSM(170) and press ENT. (TRSM(170) instructions can be
incorporated anywhere in a program, any number of times.)

Delay Value The possible range of the delay value setting for the data trace depends upon
the PC model and number of sampling words, as shown in the table below.
If the delay is set as a negative value, no delay value will be displayed when the

data trace is read if the number of samples set with the delay value cannot be
completed before the trigger condition is met.

PC Number of sampling words Range

CV1000 0 -1999 to 2000
1 -999 to 1000
2 —665 to 666
3 ~499 to 500

CV500 0 -999 to 1000
1 -499 to 500
2 -332 to 333
3 —249 to 250

1,2, 3... 1. Gotothe datatrace setting menu (this procedure is described on page 148)

and move the cursor next to “Delay.”
2. Input a delay value within the range shown in the table above and press
ENT.

Note Always perform the “Setting” operation after changing data trace settings.

Sampling Bits/words These settings specify the addresses of the words and bits to be sampled. Up to
12 bits and up to 3 words may be designated.

1,2,3... 1. Goto the data trace setting menu (this procedure is described on page 148)
and move the cursor next to the next available word or bit input area.

2. Input the address of the word or bit you want to trace and press ENT. (Index
registers and data registers cannot be input.)

Follow the same procedure to input an address for “Data 2.”
Note Always perform the “Setting” operation after changing data trace settings.

Setting Completed Always perform the “Setting” operation after changing data trace settings.

Go to the data trace setting menu (this procedure is described on page 148),
move the cursor next to “Setting,” and press ENT.
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Executing the Data Trace

=x% DATA TRACE #%%*

Data traces are possible in any PC mode except PROGRAM mode.

RUN MONITOR

OK

DEBUG PROGRAM

No

OK OK

Follow the procedure below to execute a data trace.

1,2,3... 1. Select (0): Service PC from the main online menu.
2. Select (8): Trace from the Service PC menu.

3. Be sure to perform the data trace settings procedure described above even
if the current data trace settings are going to be used.

4. Move the cursor next to “Data trace,” press 1 and ENT.

The results of the data trace will be displayed automatically when the data
trace is completed. A sample screen is shown below:
Sampling points Sampling method

SCALE=
T R N N L

SME

%00 000001
Sampling bits %01 000103
¥oz oicsor 2 EEEEmmse 002920 EEEEEEEE
Yo  onco0y B
e0001
DELAY=+0000 000D MON CV - J2KW
1 ]
Sampling words/data
The cursor can be moved with the Plus, Minus, Up, and Down Keys. Press the
Plus or Minus Keys to display the next or previous page. Press the Up and Down
Keys to move the cursor on the screen.
The information contained in the trace results screen is described below.
ltem Description
Scale The scale indicates the interval between sampling points, and depends on the sampling method
being used.
If data is being sampled at regular intervals, the scale equals the fixed interval.
If data is being sampled at the end of each cycle, the scale equals 1 cycle.
If data is being sampled at TRSM(170) instructions, the scale equals TRSM(170) execution.
Sampling bits The ON/OFF status of up to 6 bits will be displayed in a time chart. Use the Up and Down Keys to

display the other bits that are off-screen.

Sampling words/
data

The content of the 3 sampling words at the sampling point indicated by the cursor will be dis-
played in hexadecimal. Use the Left, Right, SHIFT+Left, and SHIFT+Right Keys to move the cur-
sor to other sampling points.

Delay

Indicates the position of the instruction at the cursor relative to the trigger instruction. No delay
will be displayed when the trigger condition is not met.

Stopping the Trace

To stop a trace in progress, press the CLR Key, move the cursorto “Stop trace,”
and press ENT.

When this procedure is used to interrupt atrace, the data in trace memory will be
displayed on the screen. Since the trace is interrupted before the trigger condi-
tion is met, the trigger and delay value will not be displayed.
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Reading Trace Results

To read the trace reéults, move the cursor to “Trace data read” and press ENT.

This operation is used to read the results of atrace when the results that are dis-
played automatically upon completion of the trace have been cleared from the
screen.

The PC’s trace memory is used to store datafrom alltraces, so this operation will
display the data fromthe last trace executed, whether it was an instruction trace,
mark trace, or data trace.

7-7 Editing Data Memory

The procedures for online editing of DM and EM memory are identical to the of-
fline editing procedures, but the online operations write and edit DM and EM
Area data in the PC instead of the GPC.

Selecting Operations Follow the procedure below to select DM Editing operations.

1,2,3... 1. Select (0): Service PC from the main online menu.
2. Select (6): Edit DM from the Service PC menu.

3. Move the cursor next to the memory area you want to edit (Data Memory or
Extended Data Memory) and press ENT.

If EM is selected, it is necessary to select the EM bank that will be edited.
input the EM bank number (0 to 7) and press ENT.

4. When the memory area has been selected, the following screen will appear.
input the number corresponding to the operation you want to perform and

press ENT.
*%%  INPUT DM #%%* DM = PC
@ SELECT ITEM
(0): DATA CLEAR
(1): DATA FILL
(2): DATA COPY
{ 3 }: DATA INPUT
DPROGRAM CV - J2K¥
Valid PC Modes The table below lists the DM editing operations and shows the modes they can

be performed in and the pages on which the procedures can be found.

Operation RUN MONITOR | DEBUG | PROGRAM | Page
Reading DM data OK OK OK OK 91
Writing DM data No OK OK OK 91
Copying DM data No OK OK OK 91
DM data fill No OK OK OK 92
Clearing DM data No OK OK OK 93
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7-8 CPU Bus Unit Settings

Reading CPU Bus Unit

Settings

1,2, 3..

w¥% CPU BUS SERVICES **x

UNIT#
D
LENGTH 001
FUN ( O:READ
RUN

Houou

Writing/Editing CPU Bus

Unit Settings

1,2, 3..

00

The operations described in this section are used to read, write, edit, or clear
CPU Bus Unit settings. CPU Bus Units include SYSMAC NET Link, SYSMAC
LINK, SYSMAC BUS/2, and Basic Units. Refer to the specific unit's System
Manualfor descriptions of the settings.

These operations are possible in any PC operating mode except RUN mode.
MONITOR DEBUG PROGRAM
OK OK OK

RUN

No

Follow the procedure below to read CPU Bus Unit settings from the PC.

1. Select (2): CPU Bus Unit Settings from the main online menu.
The CPU Bus Unit Settings menu (below) will appear.

- 1
i (SHIFT)+(SELECT}:TO ORIGINAL MENU !

BC+GPC 1:WRITE GPC*PC Z2:DELETE }=READ PC*GPC

2. Move the cursor to “Unit no.,” input the unit number set on the CPU Bus
Unit's DIP switches (00 to 15) and press ENT.

3. Movethe cursorto “ID,” input the Identification code (see table below) forthe
CPU Bus Unit, and press ENT.

4. Move the cursorto “Length,” input the number of words to be allocated inthe
CPU Bus Unit Settings area (shown inthe table below) forthe CPU Bus Unit,
and press ENT.

CPU Bus Unit ID code Length
SYSMAC NET SN 2
SYSMAC LINK SL
SYSMAC BUS/2 RM 4
BASIC BA 80

Note Once a CPU Bus Unit has been assigned a particular no. of words,
the assigned no. of words cannot be increased without changing the
unit number or 1D code.

5. Move the cursor to “FUN,” input 0, and press ENT. This function reads the
settings for this CPU Bus Unit from the CPU Bus Unit Settings areainthe PC
for writing or editing.

6. Move the cursor to “Run” and press ENT. Press ENT again to confirm.

The CPU Bus Unit’s unit number, ID code, no. of words, and settings will be
displayed.

Follow the procedure below to write or edit CPU Bus Unit settings.

1. Follow the previous procedure (under the heading Reading CPU Bus Unit
Settings) to display the desired CPU Bus Unit's unit number, ID code,
Length, and settings.

2. Press the WRITE Key to enter write mode. The settings can be input in
binary, hexadecimal, or ASCII code. Referto the specific unit's System Man-
ualfor descriptions of the settings.

Use the Left and Right Keys to move the cursor to the desired position and

input the new value. (Use the Up or Down Keys to display the previous or
next page.)
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If the cursor is located in the binary area, input 0 or 1.

If the cursor is located in the hexadecimal area, input 0 to F.

If the cursor is located in the ASCli area, input an ASCI! character. To input
lower-case characters, press and hold the SHIFT Key while inputting the
character.

3. Press the SHIFT+SELECT Keys to return to the CPU Bus Unit Settings
menu.

4. Move the cursor to “FUN,” input 1, and press ENT. This function writes the
new or edited settings for this CPU Bus Unit to the CPU Bus Unit Settings
area in the PC.

5. Move the cursor to “Run” and press ENT.

The message “OK” will be displayed when the new settings have been writ-
ten to the PC.

6. After changing the settings for a SYSMAC NET Link Unit, SYSMAC LINK
Unit, or SYSMAC BUS/2 Master Unit, turn the PC off and then on again.

Clearing CPU Bus Unit Foliow the procedure below to write or edit CPU Bus Unit settings. The CPU Bus
Settings Unit Settings menu will appear.
1,2,3... 1. Follow steps 1 through 4 of the procedure on page 153 (under the heading
Reading CPU Bus Unit Settings).

2. Move the cursor to “FUN,” input 2, and press ENT. This function clears the
settings for this CPU Bus Unit from the CPU Bus Unit Settings area in the
PC.

3. Move the cursor to “Run” and press ENT.

The message “OK” will be displayed when the new settings have been writ-
ten to the PC.

7-9 Editing PC Names

A PC ID is a name assigned to each node of a SYSMAC NET or SYSMAC LINK
network. Once set, the assigned name can be specified instead of the network
and node addresses. The PC ID table is created in the GPC’'s Memory Card.

Once a PC ID has been registered inthe PC ID table, it canbe selected inthe PC
selection operation and the GPC will communicate with that PC.

These operations are possible in any PC mode. .
RUN MONITOR DEBUG PROGRAM
OK OK OK OK

Creating a PC ID Table

The procedure for creating a PC [D table online is identical to the offline proce-
dure.

Selecting a PC

There are two steps inselectinga PC froma PC ID table. First a PC ID table (file)
is selected from the GPC’s Memory Card, and then the PC ID can be selected
from the table.

Selecting a PC ID File
1,2, 3.

=

. Select (9): GPC Setup from the main online menu.
2. Select (2): Select PC Name File from the GPC Settings menu.

3. Pressthe WRITE Key, input the filename (up to 8 characters long) of the de-
sired PC ID file, and press ENT.

Press the Right an Left Keys to move the cursor right and left.

Press the SHIFT+Right or SHIFT+Left Keys to delete the character at the
cursor. Press the CLR Key to delete all characters in the input area.

4. Press the SHIFT+SELECT Keys twice to return to the main online menu.
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Selecting a PC from the File

1, 2, 3... 1. Pressthe NODE Key. The PC IDfile selected above will be displayed on the
screen.

2. There are two ways to select a PC:

a) Move the cursorto the desired PC and press ENT. Use the Plus or Minus
Keys to display the next or previous page.
(Ifthe selectedfile does not contain the desired PC orthe memory card is
not installed, the PC must be selected manually as described below.)

b) Pressthe WRITE Key, input the hetwork and node addresses manually,
and press ENT. In this case, it is possible to enter 000 for both the net-
work and node addresses to indicate the PC that is connected directly to
the GPC.

Note If the selected PC is not in the network or is turned off, the message “OTHER
NODE NOT IN NETWK,” “NOT FOUND,” or “COMMUNICATION ERR" will be
displayed on the screen.

Valid Screens
A PC can be selected from the file when one of the following menus or screens is
being displayed.
Online screens:
Main online menu
Program menu
Transmit menu
Error Log menu
I/0 Monitor screen
Multibit Monitor screen

*Offline screens:
Main offline menu
Program menu

Note *if the PC is selected offline, the GPC will connect to that PC when the GPC is
switched to online operation.

7-10 Error Log

This operation described in this section is used to display and clear the Error Log
of the PC itself, the SYSMAC NET Link and SYSMAC LINK Units connected to
the PC, or CPU Bus Units connected to the PC.

This operation is possible in any PC mode.

RUN MONITOR DEBUG PROGRAM
OK OK OK OK

7-10-1 Displaying the Error Log
1,2, 3... 1. Select(0): Service PC from the main online menu.

2. Select (9): Error Log from the Service PC menu. The following menu will be
displayed:
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%%k PC ERROR LOG %k

ERROR DESCRIPTION DETATL TIME

CPU SIOU SET ERR 0 UNIT# 92/01/28 09:13:44
I/0 VERIFICATION ERR 92/01/28 11:50:21
CPY SICU SET ERR 0 UNITH 62/01/28 11:50:21
I/0 VERIFICATION ERR 82/01/28 :2:11:57
CPU SIOU SET ERR 0 UNIT# $2/01/28 12:11:57
FATAL SFC ERR 0003 92/01/28 12:11:87
I/0 VERIFICATION ERR 92/01/28 12:12:07
CPU SIOU SET ERR 0 UNIT# 92/01/28 12:12:07
FATAL SFC ERR 0003 92/01/28 12:12:07
MEMORY ERR CARD TRANSFER ERR 92/01/31 17:35:0%8

CORT
MON CV - 32EW

3. Move the cursor to the Error Log you want to display.

The rest of the procedure for displaying the Error Log of a PC, SYSMAC NET
Link Unit, or SYSMAC LINK Unit in the network is different fromthe procedure for
CPU Bus Units.

PC, SYSMAC NET Link or Foliow the procedure below to display the Error Log of a PC, SYSMAC NET Link
SYSMAC LINK Unit Unit, or SYSMAC LINK Unit in the network.
1,2, 3... 1. Pressthe NODE Key. A menu will appear at the bottom of the screen.

2. To display the Error Log of the PC or unit* to which the GPC is connected,
press 0 and ENT.

To select another node in the network, press 1 and continue at step 3.
3. There are two ways to select a PC:

a) Move the cursorto the desired PC and press ENT. Use the Plus or Minus
Keys to display the next or previous page.
(If the selected file does not contain the desired PC orthe memory cardis
not installed, the PC must be selected manually as described below.)

b) Pressthe WRITE Key, input the network and node addresses manually,
and press ENT.

The Error Log” will be displayed.
Note *Referto the CV500/CV1000 Operation Manual: Ladderfor details on the PC's

Error Log. Refer to the particular unit’s System Manual for details on the unit’s
Error Log.

CPU Bus Units Follow the procedure below to display the Error Log of a CPU Bus Unit.
1,2, 3... 1. Movethe cursorto “CPU Bus Unit Error Log.” Aninput area will appear atthe
bottom of the screen.

2. Input the unit number of the CPU Bus Unit (00 to 15) and press ENT To dis-
play the unit’s Error Log.

Refer to the unit’s System Manual for details on the Error Log.

7-10-2 Clearing the Error Log

PC, SYSMAC NET Link or Follow the procedure below to clear the Error Log of a PC, SYSMAC NET Link
SYSMAC LINK Unit Unit, or SYSMAC LINK Unit in the network.

1,2, 3... 1. Display the Error Log of the PC or unit according to the procedure above in
Displaying the Error Log.
2. Press CTRL+ENT.

CPU Bus Units Foliow the procedure below to clear the Error Log of a CPU Bus Unit.

1, 2,3... 1. Display the Error Log of the unit according to the procedure above in Dis-
playing the Error Log.

2. Press CTRL+ENT.
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7-11 File, Printing, and PC Setup Operations
File, printing, and PC Setup operations are the same as those performed offline
expect for the following.
o EM files cannot be accessed.

« If the printing range is set to 0 (none) when using SFC, only the program for
ACO0000 will be printed.

» The PC Setup cannot be changed while the PC is in RUN mode.

» When the PC Setup is changed in online operations, it is not necessary to
transfer the new settings because they are changed directly in the PC (but not
in the GPC).

Refer to the page given for procedures.

Name Possible in Not possible in Page
File Operations | Any PC mode --- 103
Printing Any PC mode 106
i PC Setup MONITOR, DEBUG, or | RUN mode 112
’ PROGRAM mode
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SECTION 8
Error Processing

This section provides a list of error messages and probable causes of errors that can occur with the GPC.

157



Error Processing
G

Section 8

Error Messages

The following table lists the error messages and probable causes of errors that

can occur with the GPC.

Error message

Probable cause

Possible correction

ADDRESS OUT OF RANGE

Data beyond the highest address in the
program has been read.

Check the address that was entered and
reenter it correctly.

BATT ERR Voltage has dropped in the GPC's battery. | Replace the battery.

BATTERY ERR The battery isn't connected or it has Check the PC’s battery and replace it if
expired. necessary.

CANNOT EXECUTE The cursor is in the wrong position. Reposition the cursor and execute again.

CANNOT READ The trace data cannot be read because a | Execute the read again after the trace has

trace is being executed in the PC.

been completed or cancelled with the abort
operation.

CARD BATTERY ERR
(GPC)

Voltage has dropped in the battery of the
Memory Card in the GPC.

Replace the battery.

CPU SIOU SET ERR

The unit number set on the CPU Bus Unit
differs from the registered unit number.

Check the CPU Bus Unit in question,

CPU-BUS UNIT ERR

A parity error occurred during data
transmission between a CPU Bus Unit and
the PC.

Check the CPU Bus Unit in question.

CPU STANDBY

The start input terminals on the PC aren’t
connected.

Connect the start input terminals.

CPU BUS ERR An error has occurred at the CPU bus. Check the CPU bus.

CV SERIES ONLY Cannot execute because the specified Check the selected PC name and the
node is not a CV-series PC. network address/node.

CYCLE TIME OVER The cycle time has exceeded the Check the program.

maximum cycle time (cycle time monitoring
time) set in the PC Setup.

DIFFERENT FILE TYPE

The indicated file was not made with the
same function.

Check the file name and enter it correctly.

DM, EM, and IOM files use the same
“IOM” file name extension, so be sure to
differentiate between them in their file
names.

DISPLAY OUT OF RANGE

The capacity of the edit screen has been
exceeded. A single instruction block can
be up to 22 lines long.

Check the program.

FAL EXECUTED

An FAL(006) instruction has been
executed in the program. PC operation
continues.

Check the program for the cause of the
FAL(008) execution and correct if
necessary.

FALS EXECUTED

An FALS(007) instruction has been
executed in the program. PC stops.

Check the program for the cause of the
FALS(007) execution and correct it.

FATAL SFC ERR

Program can't be executed because a fatal
SFC error has occurred.

Check the SFC program.

FILE ACCESS ERR

The file couldn’t be accessed (read/write).

There was an error in the Memory Card or
floppy disk.

There was an error in the floppy disk drive.

The Memory Card or floppy disk was
removed while being accessed.

The Memory Card or floppy disk hasn't
been formatted.

Check the floppy disk being used matches
the floppy disk format in the GPC System
Setup.

Make sure that the switches on the floppy
disk drive are set correctly.

Replace the Memory Card or floppy disk
and create the read/write data again.

HEADER ERR

The indicated node does not exist in the
SYSMAG LINK System.

Set a node that does exist.
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Error message

Probable cause

Possible correction

INDIRECT DM ADDRESS
NOT BCD

An indirect DM address that is not in BCD
has occurred during program execution.

Check the data.

I/0 BUS ERR

An error has occurred at the 1/0 bus.

Check connections between the CPU and
/O Units.

110 SETTING ERR

The registered 1/O table doesn't agree with
the actual I/O Units installed. Input and
Output Units might be mixed, Remote I/O
Masters used incorrectly, or Optical 11O
Units duplicated.

After verifying the 1/0 table online, either
edit it or create it.

110 VERIFICATION ERR

The registered /O table doesn’t agree with
the actual /O Units installed. Some
planned /O Units might not be installed
yet.

After verifying the 1/0 table online, either
edit it or create it.

INCORRECT NODE Cannot execute because the indicated Check the nodes in the network.
node isn't the polling unit.
JUMP ERROR A jump destination is missing. Check the program.
LADDER ERR The ladder diagram can’t be saved with the | Check the ladder diagram and correct it if
“Store” operation. necessary.
An instruction block with more than 22 If the instruction block exceeds 22 lines, it
lines can’t be read as a ladder diagram. must be entered in mnemonics.
MEMORY ERR There is an error in the program. Identify errant addresses in the program
There is an error in internal PC memory. with the program check operation, correct
’ the errors, and transfer the corrected
There is an error in the Memory Card program to the PC.
installed in the CPU. Correct the data in the relevant memory
locations.
Verify that the Memory Card is properly
installed. Correct the data in the relevant
memory locations if necessary.
Error locations can be identified from the
error history.
MEMORY FULL The data disk or Memory Card does not Use another floppy disk or Memory Card.
have sufficient capacity.
MODE ERR The PC mode (RUN, MONITOR, or Set the correct PC mode as described in

PROGRAM) is incorrect.

the Operation Manual.

NO ACCESS PERMISSION

Data cannot be written because data is
being written from another device.

Write data when the other device has
completed writing.

NO AREA TYPE

The indicated action/transition does not
exist in program memory.

Check the program.

NO CORRESPONDING
PROGRAM

The designated instruction is not in the
program,

Check the designated instruction and input
correctly.

NO DATA

The PC does not contain the indicated
trace data.

The trace hasn’t been executed; execute
correctly.

NO END INSTRUCTION

The END(001) instruction is missing from
the end of a ladder program when the
change block operation was executed.

Write an END(001) instruction at the end of
the program and save the new program.

NO FILE DEVICE

There isn’'t a Memory Card in the CPU, or
a Memory Card isn't installed in the GPC.

The GPC and floppy disk drive haven't
been connected properly.

Install a Memotry Card in the CPU or the
GPC.

Check the connections between the GPC
and floppy disk drive. Also be sure that the
floppy disk has been inserted properly.

NO INSTRUCTION

The timer or counter number indicated in
the 8V read operation is not in the
program,

Check the timer or counter number that
was indicated and reenter it correctly.
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Error message

Probable cause

Possible correction

NO. OF ELEMENTS

Cannot transfer because the size of the

Check the size of the Memory Card file

DIFFER Memory Card file exceeds the size of the and indicate the correct file.
PC memory.

NO SETT Cannot execute because some required Set the required data and executed again.
data has not been set.

NONFATAL SFC ERR A non-fatal SFC error has occurred. Check the SFC program.

NOT EXECUTABLE FROM
SLAVE

Cannot execute because the GPC is
connected to a Slave.

Execute again after connecting the GPC to
a PC CPU.

NOT FOUND

The indicated comment can’t be found.

The indicated instruction is not in the
program or the program contains only
NOP(000) instructions.

Check the comment or instruction that was
indicated and reenter it correctly.

NUMBER DUP ERR

Expansion /O Rack numbers, CPU Bus
Unit numbers, or I/O words allocated to /0
Units have been duplicated.

Check the rack numbers, unit numbers,
and I/O word allocation in the PC System
Setup.

OTHER NODE NOT IN
NETWORK

The indicated node is not in the network.

Check which nodes are in the network.

PARAMETER ERROR

The parameters entered are incorrect.

Enter the correct parameters.

PARITY/CHECKSUM A parity/checksum error has occurred in Wirite the program and PC Setup again.

ERROR internal PC memory.

PC MODE ERR The PC mode (RUN, MONITOR, or Set the correct PC mode as described in
PROGRAM) is incorrect. the Operation Manual.

POWER OFF Power to the PC was interrupted. Check the PC's power supply and power

supply lines.

PROGRAM ERR

PC program cannot be run because an
error has occutred in the ladder program.

Check the program.

PROGRAM TYPE ERR

Cannot execute because the operation
was selected with SFC and ladder
programming.

Check the program contents. A host
computer or FIT running CVSS (CV
Support Software) must be used with SFC
and ladder programs.

PROTECTED The program area is protected. Release program area protection using a
host computer or FIT running CVSS.
READ ONLY The Memory Card or fleppy disk is Switch off the write protection.

write-protected.

The Memory Card uses EEPROM or
PROM.

Use an SRAM Memory Card.

REQUIRED ITEM NOT SET

Trace cannot be executed because a
required item has not been set.

Check the trace settings and execute
again.

RUNNING, ILLEGAL OPR

The PC is in MONITOR or RUN mode.

Switch the PC to PROGRAM mode.

SAME DEVICE

The source node and the destination node
are the same.

Check the source node and the destination
node and execute again.

SETTING ERROR

Incorrect data was input or the wrong key
was pressed.

Input the correct data or press the correct
key.

SYSBUS ERR

An error has occurred in transmissions
between a SYSMAC BUS System and the
PC.

Check for problems such as loose cables.

SYSMAC BUS/2 ERR

An error has occurred in transmissions
between a SYSMAC BUS/2 System and
the PC.

Check for problems such as Icose cables.

TOO MANY CMTS

The number of line comments has
exceeded the maximum. The maximum
allowed is 743 in the GPC, and 10,000 in a
Memory Card.

Reduce the number of comments below
the maximum.
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Error message

Probable cause

Possible correction

TOO MANY /0 POINTS

The number of /O Units has exceeded the
maximum number allowed.

Reduce the number of /0 Units so that the
number of I/O points used is below the
maximum.

TOO MANY RELAY POINTS

There must not be more than 3 relay
networks between the PC and the GPC.

Check the destination network address.

TOO SMALL

The memory capacity in the destination
node is smaller than the data in the source
node.

(All of the program data cannot be
transferred. Transfer only as much I/O
comment or DM data as the destination
node can contain.)

Check the size of the file or memory data
1o be transferred.

TRANSMISSION ERROR;
STANDBY

The response to a transmitted command
was not returned in time (response
time-out.)

An error has occurred in communications
between the PC and GPC.

The indicated node is not in the SYSMAC
NET Link network.

Check the destination node.

Check that cable connections are correct,
the PC is ON, the System Setup is correct,
etc.

Enter the PC’s network address/node
correctly.

UNIT DOES NOT EXIST

The indicated Unit doesn't exist.

Check the I/0 Unit and network
configurations.

UNMONITORABLE
OPERAND

Cannot display the contents of indirectly
addressed Index Register, EM, or xEM
words with 1/O bit monitoring in the ladder
diagram.

Monitor the contents of indirectly
addressed Index Register, EM, or xEM
words with I/O monitoring.

VERIFICATION ERROR

The compared data do not agree.

Check whether the indicated files are the
same.

WDT ERR

A watchdog timer error has occurred due
to noise or some other cause.

After eliminating the cause, turn the PC
OFF and then ON.
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Appendix A
Standard Models

Graphic Programming Console (GPC)

To use the GPC with a CV-series PC, you will need the GPC itself, a CV-series Memory Pack, and a CV-series
Keysheet. You will also need a Memory Card Adapter if you want to use Memory Cards and a PC Connecting
Cable to connect the GPC to the PC.

GPC (Main Unit)

Model Operating voltage
C500-GPC03 100 VAC to 120 VAC
C500-GPC04 200 VAC to 240 VAC

PC Connecting Cable

Use one of the cables listed in the following table to connect the GPC to a CV500 or CV1000 PC. These cables are
sold separately.

Cable length Model
2m CV500-CN225
5m CV500-CN525

CV-series Keyboard Sheet
CV500-CKFO01

Memory Card Adapter
CV500-MCAO01

Peripheral Devices

Unit Model
Printer Interface Unit 3G2A5-PRT01-E
Floppy Disk Interface Unit 3G2C5-FDI03-E

Printer Cable
SCY-CN201

Recommended Printer

Maker Printer
Epson FX-800 (#8148)

Replacement Parts

Part Model
GPC Battery 3G2A9-BATO8
Memory Card Battery HMC-BATO1
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Specifications

ltem

3G2C5-GPCO3-E 3G2C5-GPCO04-E

Supply voltage

100 to 120 VAC, 50/60 Hz 200 to 240 VAC, 50/60 Hz

Operating voltage range

85 to 132 VAC

170 to 264 VAC

Power consumption

40 VA max.

Insulation resistance

10 MQ (at 500 VDC) between external terminals and outer casing

Dielectric strength

1,500 VAC, 50/60Hz, for 1 min between external terminals and outer casing

Noise immunity

1,000 Vp.p; Rising time: 1 ns; Pulse width: 100 to 1 us

Vibration resistance

16.7 Hz, 1-mm double amplitude 1 hr each in X, Y, and Z directions

Shock resistance

10G 3 times each in X, Y, and Z directions

Ambient temperature

0°C to 45°C
—15°C to 55°C

Operating:
Storage:

Ambient humidity

35% to 85%

Ambient atmosphere

Must be free from corrosive gasses

Weight 2.7 kg with Memory Cassette, 2.9 kg with Memory Cassette and Memory Card Adapter
Dimensions 300 x 70 x 215.5 mm (WxHxD) (300 x 71 x 237 mm with Memory Card Adapter
Characteristics

Item

3G2C5-GPCO03-E/3G2C5-GPCO4-E

Programming capacity

32K words
Memory Cards: 64K words each for 128K-byte cards

GPC memory:

Applicable PCs

CV500 and CV1000

Peripheral Devices

The following C-series Devices (CRT Interface Unit and PROM Writer cannot be used):

Printer Interface Unit
Floppy Disk Interface Unit

Display device

LCD module (480 x 128 dots)

Displays

Horizontal: 1 to 9 conditions plus one output or special instruction
(instruction and all operands displayed on same line)
Vertical: 4 instruction line (rungs) and 4 lines of comments

Maximum instruction block for ladder diagrams: 22 lines (longer if manipulated in mnemonic
form)

Display characters

Alphanumerics and ladder diagram symbols

Cursor Round dot

Controls Flat keyboard with 70 keys

Operation confirmation | Valid keys: Buzzer sounds once
Invalid keys: Buzzer sounds 3 times

GPC memory backup
battery life

5 yrs. at 25°C; 1 yr at 50°C
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Dimensions
All dimensions are in millimeters.
3G2C5-GPC03-E/04-E
212.5
N\ Wi
If[ % lh L Weight: 2.7 kg
I 7 |
CV500-MP311
ﬂ )
21 Weight: 125 g
CV500-MCAO01

r

71

l

Weight: 210 g

274
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action

Action Area

action block

action humber

action program

action qualifier

active status

active step

address

allocation

anailog

Analog 1/0 Unit

AND

AQ

area prefix

ASCII

asynchronous execution

Auxiliary Area

Glossary

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.

A memory area that contains flags that indicate when actions are active.

A collection of all the actions for a single step in an SFC program. Each actionis
accompanied by its action qualifier, set value, and feedback variable.

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.

A ladder diagram program written to define an action.

A designation made for a action to control when the action is to be executed in
respect to the status of the step.

One of the two main statuses that a step can be in. Active status includes pause,
halt, and execute status.

A stepthatis in either pause, halt, or execute status. There canbe more thanone
active step.

A number used to identify the location of data or programming instructions in
memory or to identify the location of a node on a network.

The process by which the PC assigns certain bits or words in memory for various
functions. This includes pairing I/O bits to /O points on Units.

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.

IO Units that convert 170 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.

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.

See action qualifier.

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.

Short for American Standard Code for Information Interchange. ASCll isusedto
code characters for output to printers and other external devices.

Execution of programs and servicing operations in which program execution
and servicing are not synchronized with each other.

A PC data area allocated to flags and control bits.
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auxiliary bit

back-up
bank
BASIC
Basic Rack

BASIC Unit

baud rate

BCD

binary

binary-coded decimal

bit

bit address

bit number

block

block comment
branching

buffer

building-block PC

bus

168

A bit in the Auxiliary Area.

A copy made of existing data to ensure that the data will not be lost even if the
original data is corrupted or erased.

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.

A common programming language. BASIC Units are programmed in BASIC.

Any of the following Racks: CPU Rack, Expansion CPU Rack, or Expansion I/0
Rack.

A CPU Bus Unit used to run programs in BASIC.

The data transmission speed betweentwo devices in a system measured in bits
per second.

Short for binary-coded decimal.

A number system where all numbers are expressedin 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.

A systemused to represent numbers so that every four binary bits is numerically
equivalent to one decimal digit.

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.

The location in memory where a bit of data is stored. A bit address specifies the
data area and wordthat is being addressed as well as the number of the bit with-
in the word.

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.

See logic block and instruction block.

A comment placed in a ladder diagrams that provides user information on an in-
struction block.

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.

A temporary storage space for data in a computerized device.

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.

A communications path used to pass data between any of the Units connected
to it.




Glossary

bus bar

bus link

byte

central processing unit

channel
character code

checksum

ClO Area

common (link) parameter table

common data

Completion Flag

condition

conditional branch

conditional join

constant

control bit

control signal

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.

A data link that passed data between two Units across a bus.
A unit of data equivalent to 8 bits, i.e., half a word.

Adevice 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.

See word.
A numeric (usually binary) code used to represent an alphanumeric character.

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.

A memory area used to control I/O and to store and manipulate data. ClO Area
addresses do not require prefixes.

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.

Datathat 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.

Aflag used with a timer or counter that turns ON when the timer has timed out or
the counter has reached its set value.

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.

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.

In an SFC program, a location where multiple steps coming from the same con-
ditional branch return to a single step.

Aninputforan operand inwhichthe 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.

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.

A signal sent from the PC 1o effect the operation of the controlled system.
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Control System

controlled system
count pulse

counter

CPU

CPU Bus Unit

CPU Rack

C-series PC
custom data area
CV Support Software

CV-mode
CV-series PC
CVSsSs

cycle

cycle time
cyclic interrupt
DAC

Data Access Console

data area

data area boundary

170

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 controlied system.

The devices that are being controlled by a PC System.
The signal counted by a 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.

See central processing 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.

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 {/O bus and a CPU bus.

Any of the following PCs: C2000H, C1000H, C500, C200H, C40H, C28H, C20H,
C60K, C60P, C40K, C40P, C28K, C28P, C20K, C20P, C120, or C20.

A data area defined by the user within the ClO Area. Custom data areas can be
set from the CVSS and certain other Programming Devices.

A programming package run on an IBM PC/AT or compatible to serve as a Pro-
gramming Device for CV-series PCs.

A form of communications useable only with CV-series PCs. See C-mode.
Either of the following PCs: CV500 or CV1000.

See CV Support Software.

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.

The time required to complete one cycie of CPU processing.

See scheduled interrupt.

See Data Access Console.

A Programming Device used to monitor and control memory area contents. The
Data Access Console does not afford the wide range of programming capabili-
ties as the GPC or CVSS and is designed for system monitoring and mainte-
nance.

An area in the PC’s memory that is designed to hold a specific type of data.
The highest address available within a data area. When designating an operand

that requires muitiple words, it is necessary to ensure that the highest addressin
the data area is not exceeded.
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data disk

data length

data link

data link area

data link table

data register

data trace

data transfer

debug

DEBUG mode

decimal

decrement

default

definer

destination

differentiated instruction

differentiation instruction

digit

DIP switch

A disk that is used to store user data.

In communications, the number of bits that is to be treated as one unit in data
transmissions.

An automatic data transmission operation that allows PCs or Units within PC to
pass data back and forth via common data areas.

A common data area established through a data link.

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.

A storage location in memory used to hold data. In CV-series PCs, dataregisters
are used with or without index registers to hold data used in indirect addressing.

A process in which changes in the contents of specific memory locations are re-
corded during program execution.

Moving data from one memory location to another, either within the same device
or between different devices connected via a communications line or network.

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.

A mode of PC operation which enables basic debugging of user programs.

A number system where numbers are expressed to the base 10. Ina 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.

Decreasing a numeric value, usually by 1.

A value automatically set by the PC when the user does not specifically set
anothervalue. Many devices will assume such default conditions upon the appli-
cation of power.

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.

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 inthe instruction. The loca-
tion from which data is taken is called the source. '

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.

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.

A unit of storage in memory that consists of four bits.

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.
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distributed control

DM Area

DM word

downloading

DR

dummy step

EEPROM

electrical noise

EM Area

entry step

entry terminal

EPROM

error code

Error Log Area

even parity

event processing

execution condition

execution cycle
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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,

A data area used o hold only word data. Words in the DM area cannot be ac-
cessed bit by bit.

A word in the DM Area.

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.

See data register.

A step in an SFC program that contains no actions, such as one usedto transfer
execution to a subroutine.

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.

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.

Extended Data Memory Area; an area that can be optionally added to the
CV1000H 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 ac-
cessed. The EM Area is separated into multiple banks.

A step in SFC programming that begins a subchart or interrupt program.

A triangular symbol in SFC programming that comes before the entry step in a
subchart or interrupt program.

Erasable programmable read-only memory; a type of ROM in which stored data
cah be erased, by ultraviolet light or other means, and reprogrammed.

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.

Anareain System DM that isusedto store records indicating the time and nature
of errors that have occurred in the system.

A communication setting that adjusts the number of ON bits so that it is always
even. See parity.

Processing that is performed in response to an event, e.g., an interrupt signal.
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.

The cycle usedto execute all processes required by the CPU, including program
execution, I/0 refreshing, peripheral servicing, etc.
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execution time

Expansion CPU Rack

Expansion 1/0 Rack

FA

factory computer

FAL error

FALS error

FAT

fatal error

fatal SFC error
FCS

feedback variable

file directory

filename extension

FINS

flag

force reset

force set

forced status

frame checksum

The time required for the CPU to execute either an individual instruction or an
entire program.

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.

A Rack used to increase the /O capagity 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/0 Racks can be connected by using an I/O Control
and /O Interface Units.

. Factory automation.

. A general-purpose computer, usually quite similar to a business computer, that

is used in automated factory control.

An error generated from the user program by execution of an FAL(006) instruc-
tion.

An error generated from the user program by execution of an FALS(007) instruc-
tion or an error generated by the system.

File Allocation Table. This is an area of afloppy or hard disk which contains infor-
mation about the location of the files on the disk.

An error that stops PC operation and requires correction before operation can
continue.

An error in SFC programming that makes further program execution impossible.
See frame checksum.

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.

A list of the files on a floppy or hard disk.

The portion of a filename after the period. The extension canbe no longerthan 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).

See CV-mode.

A dedicated bit inmemory that is set by the systemto indicate some type of oper-
ating status. Some flags, such asthe carry flag, can also be set by the operator
or via the program.

The process of forcibly turning OFF a bit via a programming device. Bits are usu-
ally turned OFF as a result of program execution.

The process of forcibly turning ON a bit via a programming device. Bits are usu-
ally turned ON as a result of program execution.

The status of bits that have been force reset or force set.

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.
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function code
FV
GPC

Graphic Programming Console

guidance display

halt

hardware error

hexadecimal

hold bit

hold Rack

holding area

host computer

host interface

Host Link System

Host Link Unit

1/0 allocation

1/0 bit

1/0 Block
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A two-digit number used to input an instruction into the PC.
See feedback variable.
An acronym for 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.

Messages that appear on-screen to aid the operator.

One of the three active statuses of steps in an SFC program. Steps in halt status
are not executed.

Anerror originating in the hardware structure (electronic components) of the PC,
as opposed to a software error, which originates in software (i.e., programs).

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.
Eachgroup of four binary bits is numerically equivalent to one hexadecimal digit.

A bitin memory designated to maintain status when the PC’s operating mode is
changed or power is turned off and then back on.

A Rack designated to maintain output status when the PC’s operating mode is
changed or power is turned off and then back on.

Words in memory designated to maintain status when the PC’s operating mode
is changed or power is turned off and then back on.

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.

An interface that allows communications with a host computer.

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 canbe used to trans-
fer data to and from the PC(s). Host Link Systems enable centralized manage-
ment and control of PC Systems.

An interface used to connect a C-series PC to a host computer in a Host Link
System.

The process by which the PC assigns certain bits in memory for various func-
tions. This includes pairing I/O bits to 1/0O points on Units.

Abitin memory used to hold I/O status. Input bits reflect the status of input termi-
nals; output bits hold the status for output terminals.

Either an Input Block or an Output Block. I/O Blocks provide mounting positions
for replaceable relays.
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/O capacity

I/0 comment

1/0 Control Unit

/0 delay

I/0 device

I/0 Interface Unit

1/0 interrupt
/0 interrupt entry terminal
1/0 interrupt return terminal

1/0 point

1/O refreshing

/0 response time

1/0 table

/0 Terminal

/O Unit

/0 verification error

/0 word

IBM PC/AT or compatible

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.

A comment in @ program that is related to the use of operands.

A Unit mounted to the CPU Rack to monitor and control I/O points on Expansion
CPU Racks or Expansion I/O Racks. -

The delay intime fromwhen a signalis sent to an output to whenthe status ofthe
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.

A device connected to the I/O terminals on /O Units, Special /0 Units, etc. /0
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.

A Unit mounted to an Expansion CPU Rack or Expansion I/O Rack to interface
the Rack to the CPU Rack.

An interrupt generated by a signal from I/O.
An entry terminal for an /O interrupt program.
A return terminal for an I/O interrupt program.

The place at which an input signal enters the PC System, or at which an output
signal leaves the PC System. In physical terms, 1/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.

The process of updating output status sent to external devices so that it agrees
withthe 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.

The time required for an output signal to be sent from the PC in response to an
input signal received from an external device.

Atable created within the memory of the PC that lists the I/O words allocated to
each Unitinthe PC System. The I/O table can be created by, or modified from, a
Programming Device.

A Remote I/0 Unit connected in a Wired Remote I/0 System to provide a limited
number of 1/0 points at one location. There are several types of /O Terminals.

The most basic type of Unit mounted to a Backplane. /O Units include Input
Units and Output Units, each of which is available in a range of specifications.
I/0 Units do not include Special I/O Units, Link Units, etc.

A error generated by a disagreement between the Units registered in the /O
table and the Units actually mounted to the PC.

Awordinthe ClO area that is allocated to a Unit inthe PC System and isused to
hold I/O status for that Unit.

A computer that has similar architecture to, that is logically compatible with, and
that can run software designed for an IBM PC/AT computer.
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immediate refreshing

inactive status

increment

index register

initial step

initialize

input

input bit

input Block

input device

input point

input signal

Input Terminal

instruction

instruction block

instruction execution time

instruction line
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Aform 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 usedforan
operand or to ensure that an output is effective immediately.

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.

Increasing a humeric value, using by 1.

A data storage location used with or without a data register in indirect address-
ing.

A step that automatically goes to active status when SFC program execution is
begun.

Part of the startup process whereby some memory areas are cleared, system
setup is checked, and default values are set.

The signal coming from an external device into the PC. The term input is often
used abstractly or collectively to refer to incoming signals.

A bit in the CIO area that is allocated to hold the status of an input.

A Unit used in combination with a Remote Interface to create an I/0 Terminal. An
input Block provides mounting positions for replaceable relays. Each relay can
be selected according to specific input requirements.

An external device that sends signals into the PC System.

The point at which an input enters the PC System. Input points correspond phys-
ically to terminals or connector pins.

A change inthe status of a connection entering the PC. Generally aninput 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.

An 1O Terminal that provides input points.

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
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.

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 righthand
instructions connecting to the right bus bar.

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.

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.
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interface

intermediate code

intermediate instruction

interrupt (signal)

Interrupt Input Unit
interrupt program
inverse condition
IOIF

IOM (Area)

JIS

joining

jump

jump number

Kanji character

ladder diagram (program)

ladder diagram symbol

leading zero

LED

leftmost (bit/word)

Aninterface 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.

A coding form for programs that is partway between the user-written code and
machine language code.

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.

A signal that stops normal program execution and causes a subroutine to be run
or other processing to take place.

A Rack-mounting Unit used to input external interrupts into a PC System.

A program that is executed in response to an interrupt.

See normally closed condition.

An acronym for 1/O Interface Unit.

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 OFFF.

An acronym for Japanese Industrial Standards.

A process used in SFC programs to return execution from steps on multiple
branch lines to a single step.

Atype 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.

A definer used with a jump that defines the points from and to which a jump is to
be made.

A character in one of the three sets of characters used to write the Japanese
language

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.

A symbol used in drawing a ladder-diagram program.

One of one or more consecutive zeros in the leftmost digits of an address or nu-
meric value.

Acronym for light-emitting diode; a device used as for indicators or displays.
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.
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link

Link Area
link parameter table

Link System

Link Unit

load

local network table

logic block

logic block instruction

loop-back

machine code

machine language

main program

mark trace

masked bit

masking

Master

master

master humber
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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).

A data area that is designed for use in data links.
See common link parameter table.

A system used to connect remote 1/O or to connect multiple PCs in a network.
Link Systems include the following: SYSMAC BUS Remote 1/O Systems, SYS-
MAC BUS/2 Remote I/O Systems, SYSMAC LINK Systems, Host Link Systems,
and SYSMAC NET Link Systems.

Any of the Units used to connect a PC to a Link System. These include Remote
I/0 Units, SYSMAC LINK Units, and SYSMAC NET Link Units.

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.

A table that specifies all of the networks that a PC belongs to and the unit num-
bers of the Units connecting the PC 1o each of these networks.

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.

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.

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.

The binary program code that is actual executed by a CPU.

A programming language in which the program is written directly into machine
code.

All of a program except for subroutine and interrupt programs.

A process in which changes in the contents of specific memory locations are re-
corded during program execution using MARK (174) instructions.

A bit whose status has been temporarily made ineffective.

‘Covering’ aninterrupt signal so that the interrupt is not effective until the mask is
removed.

Short for Remote /O Master Unit.

Ina SYSMAC NET Link System, a Unit specified to manage network communi-
cations.

A number assigned to a masterin a SYSMAC NET Link System. This number is
different from the unit number.
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MCR Unit
megabyte
memotry area
memory card

memory switch

message humber

mnemonic code

MONITOR mode

most-significant (bit/word)

MS-DOS

NC input

negative delay

nesting

Network Service Board

Network Service Unit

network support table

NO input

hode

noise interference

nonfatal error

non-fatal SFC error

Magnetic Card Reader Unit.

A unit of storage equal to one million bytes.

Any of the areas in the PC used to hold data or programs.
A data storage media similar to a floppy disk.

A bit or bits in memory that are used to set operating parameters similar to the
way a hardware switch would be.

A number assigned to a message generated with the MSG(195) instruction.

A form of a ladder-diagram program that consists of a sequential list of the in-
structions without using a ladder diagram.

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.

See leftmost (bit/word).

An operating system in common use on smaller computers.

Aninput that is normally closed, i.e., the input signal is considered to be present
when the circuit connected to the input opens.

Adelay setfora datatrace inwhich recording data begins before the trace signal
by a specified amount.

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.

A device with aninterface to connect devices otherthan PCsto a SYSMAC NET
Link System.

A Unit that provides two interfaces to connect peripheral devices to a SYSMAC
NET Link System.

Tables of settings used to establish operating parameters for SYSMAC LINK
and SYSMAC NET Link Systems.

An input that is normally open, i.e., the input signal is considered to be present
when the circuit connected 1o the input closes.

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 address.

Disturbances in signals caused by electrical noise.

A hardware or software error that produces a warning but does not stop the PC
from operating.

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.
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normal condition

normally ciosed condition

normally open condition

NOT

object code

octal

odd parity

OFF

OFF delay

offline

offset

ON

ON delay

online

on-line removal

operand

operand bit

operand word

operating error
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See normaily open 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.

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.

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.

The code that a program is converted to before actual execution. See source
code.

A number system where all numbers are expressed inbase 8, i.e., numbers are
written using only numerals 0 through 7.

A communications setting that adjusts the number of ON bits so that it is always
odd. See parity.

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 canbe
defined as the opposite of either.

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).

The state in which a Programming Device is not functionally connected to the
CPU, although it may be connected physically. .

A positive or negative value added to abase value such as an address to specify
a desired value.

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.

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).

The state in which a Programming Device is functionally connected to the CPU
so that CPU data and programs can be monitored or accessed.

Removing a Rack-mounted Unit for replacement or maintenance during PC op-
eration.

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.

A bit designated as an operand for an instruction.
A word designated as an operand for an instruction.

An error that occurs during actual PC operation as opposed to an initialization
error, which occurs before actual operations can begin.
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optical cable link

optical communications

Optical 1/0 Unit

Optical Master

Optical Slave Rack

OR

output

output bit

Output Block

output device

output point

output signal

Output Terminal

overflow

overwrite

parallel branch

parallel join

Parameter Area

Parameter Backup Area

parity

In a Wired Remote I/O System, an optical cable connecting two Converting Link
Adapters.

A communications method in which signals are sent over optical fiber cable to
prevent noise interference and increase transmission distance.

A Unit that is connected in an Optical Remote I/0O System to provide 8 1/0 points.
Optical /O Units are not mounted to a Rack.

Short for Optical Remote /O Master Unit.

A Slave Rack connected through an Optical Remote I/O Slave Unit.

A logic operation whereby the result is true if either of two premises is true, or if
both are true. Inladder-diagram programming the premises are usually ON/OFF
states of bits or the logical combination of such states called execution condi-

tions.

The signal sent from the PC 1o an external device. The term output is often used
abstractly or collectively to refer to outgoing signals.

A bit in the IR area that is allocated to hoid the status to be sent to an output de-
vice.

A Unit used in combination withva Remote Interface to create an I/O Terminal. An
Output Block provides mounting positions for replaceable relays. Eachrelay can
be selected according to specific output requirements.

An external device that receives signals from the PC System.

The point at which an output leaves the PC System. Output points correspond
physically to terminals or connector pins.

A signal being sent to an external device. Generally an output signal is said to
existwhen, for example, a connection point goes from low to high voltage or from
a nonconductive to a conductive state.

An /O Terminal that provides output points.

The state where the capacity of a data storage location has been exceeded.

Changing the content of a memory location so that the previous content is lost.

Abranchinan SFC program where one step is connection to muitiple steps and
the active status must be transferred to all of the steps.

Inan SFC program, a location where mutltiple steps coming fromthe same paral-
lel branch return to a single step.

A part of System DM used to designate various PC operating parameters.

A part of System DM used to back up the Parameter Area.

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. Parily 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.
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parity check

pause

PC

PC configuration

PC System

PCB
PC Setup

Peripheral Device

peripheral servicing

PID Unit

polling

positive delay

positive loop
power-off interrupt
power-on interrupt

present value

printed circuit board

PROGRAM mode

Programmable Controller
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Checking parity to ensure that transmitted data has not been corrupted.

One of the three active statuses of steps in an SFC program. Steps in pause sta-
tus are not executed.

An acronym for Programmable Controller.

The arrangement and interconnections of the Units that are put together to form
a functional PC.

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 /O
Units, Special I/0O Units, Optical I/O Units, Remote Terminals, etc., at the lower
end.

An acronym for printed circuit board.

A group of operating parameters set in the PC from a Programming Device to
control PC operation.

Devices connected to a PC System to aid in system operation. Peripheral de-
vices include printers, programming devices, external storage media, etc.

Processing signais to and from peripheral devices, including refreshing, com-
munications processing, interrupts, etc.

A Unit designed for PID control.

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.

A delay set for a data trace in which recording data begins after the trace signal
by a specified amount.

The normal loop used for communications. See negative loop.
An interrupt executed when power to the PC is turned ofi.
An interrupt executed when power to the PC is turned on.

The current value registered in a device at any instant during its operation. Pres-
ent value is abbreviated as PV. The use of this termis generally restricted to tim-
ers and counters.

A board onto which electrical circuits are printed for mounting into a computeror
electrical device.

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.

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.
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programmed alarm

programmed error

programmed message

Programming Console

Programming Device

PROM

PROM Writer

prompt

protocol

PV

Rack

Rack PC

RAM

RAS

read-only area

refresh

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.

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.

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.

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.

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.

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.

A peripheral device used to write programs and other data into a ROM for per-
manent storage and application.

A message or symbol that appears on a display to request input from the opera-
tor.

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.

See present value.

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/0 Units. Racks include CPU Racks, Expansion /O Racks, and
I/0 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.

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.

Random access memory; a data storage media. RAM will not retain data when
power is disconnected.

An acronym for reliability, assurance, safety.

A memory area from which the user can read status but to which data cannot be
written.

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.
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refresh parameter (table)

Register Area

relay network table

relay-based control

Remote 1/0 Master Unit
Remote I/O Slave Unit

Remote 1/O Subsystem

Remote i/O Systemn
Remote 1/0 Unit

remote /0 word
reserved bit

reserved word
reset
response monitoring time

Restart Bit
restart continuation

retrieve

retry

return step

return terminal

reverse video
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Atable 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.

A memory are that contains both index registers and data registers.

A table of settings that specifies which node in a network must be passed
through to reach another network.

The forerunner of PCs. In relay-based control, groups of relays are intercon-

nected to form control circuits. Ina PC, these are replaced by programmable cir-
cuits.

The Unit in a Remote I/0 System through which signals are sent to all other Re-
mote I/O Units. Remote I/O Master Unit is generally abbreviated to Master.

A Unit mounted to a Backplane to form a Slave Rack. Remote I/0 Slave Unitis
generally abbreviated to simply “Slave.”

A Master and all of the Remote 1/0 Units connected in series to it.

A system in which remote 1/O points on Slaves are controlled through one or
more Masters mounted to a CPU or Expansion CPU Rack.

Any of the Units in a Remote I/0 System. Remote I/O Units include Masters,
Slaves, Optical I/0O Units, and I/O Terminals.

An I/O word allocated to a Unit in a Remote 1/0 System.
A bit that is not available for user application.

Aword in memory that is reserved for a special purpose and cannot be accessed
by the user.

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.

The time a device will wait for a response to a data transmission before assum-
ing that an error has occurred.

A bit used to restart a Unit mounted to a PC.

Aprocess 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.

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.

The process whereby a device will re-transmit data which has resulted in an er-
ror message from the receiving device.

A step in SFC programming that ends a subroutine or interrupt program.

A triangular symbol in SFC programming that comes after the return step in a
subroutine or interrupt program.

Displaying characters on a monitor so that the normal colors of the characters
and the background are reversed.
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right-hand instruction

rightmost (bit/word)

rising edge

ROM

routing table

RS-232C interface
RS-422 interface
RUN mode

rung

scan

scan time

scheduled interrupt

screen editor

self diaghosis

sequential function chart

series

servicing

set

set value

See terminal instruction.

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.

The point where a signal actually changes from an OFF to an ON status.

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.

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.

An industry standard for serial communications.

An industry standard for serial communications.

The operating mode used by the PC for normal control operations.
See instruction line.

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
based on execution conditions. The scan also includes peripheral processing,
I/0 refreshing, etc. The scan is called the cycle with CV-series PCs.

The time required for a single scan of a ladder-diagram program.

An interrupt that is automatically generated by the system at a specific time or
program location specified by the operator. Scheduled interrupts resultinthe ex-
ecution of specific subroutines that can be used for instructions that must be ex-
ecuted repeatedly at a specified interval of time.

A program that is used on-screen to edit files.

A process whereby the system checks its own operation and generates a warn-
ing or error if an abnormality is discovered.

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.

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.

The process whereby the PC provides data to or receives data from external de-
vices or remote 1/0 Units, or otherwise handles data transactions for Link Sys-
tems.

The process of turning a bit or signal ON.
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.
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SFC
SFC jump

SFC jump entry

sheet

SIoU
Slave

Slave Rack

software error

software protect

software switch

source code

Special /O Unit

SRAM

step

Step Area

step timer

string

subchart

subchart dummy step
subchart entry step

subchart entry terminal

subchart return step

subchart return terminal

sub-loop
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An acronym for sequential function chart.

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.

The symbol or process used in an SFC program to indicate an SFC jump.
Aunit 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.

See Special I/O Unit.

See Remote /O Slave Unit.

A Rack containing a Remote 1/0 Slave Unit and controlled through a Remote /O
Master Unit. Slave Racks are generally located away from the CPU Rack.

An error that originates in a software program.

A means of protecting data from being changed that uses software as opposed
to a physical switch or other hardware setting.

See memory swilch.

The code in which a program is written, e.g., ASCIl. Source code must be con-
verted to object code before execution.

A Unit that is designed for a specific purpose. Special IO Units include Position
Control Units, High-speed Counter Units, Analog I/0 Units, etc.

Static random access memory; a data storage media.

A basic unit of execution inan SFC program. Steps are used to organize an SFC
program by process and control the overall flow of program execution.

A memory area that contains a flag that indicates the status of steps in an SFC
program,

A timer used to time execution of actions within a step in an SFC program.

A sequence of letters, numbers, and/or symbols stored in memory.

A section of an SFC programthat is executed like a subroutine. See subroutine.
A step in an SFC program that is used to call (activate) a subchart.

A step in SFC programming that begins a subchart.

A triangular symbol in SFC programming that comes before the entry stepin a
subchart.

A step in SFC programming that ends a subchart.

Atriangular symbol in SFC programming that comes after the return step in sub-
chart.

Aline mode used in a Remote I/O System to maintain communications when an
error occurs on the positive line.
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subroutine

subroutine number

sy

synchronous execution

syntax

syntax error

SYSMAC BUS/2 Remote I/O System

SYSMAC LINK System

SYSMAC NET Link System

SYSMAC NET Link Unit

system configuration

System DM

system error

system error message

terminal instruction

terminator

A group of instructions placed separate from the main program and executed
only when called from the main program or activated by an interrupt.

A definer used to identify the subroutine that a subroutine call or interrupt acti-
vates.

Abbreviation for set value.

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.

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.

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
destination), and mistakes in actual application of instructions (e.g., a callto a
subroutine that does not exist).

Aremote /O systemused to enable placing Slaves at remote locations to extend
the applicable range of a PC System.

A communications system used to create data links and enable network com-
munications between PCs.

Anoptical 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.

The Unit used to connect PCs to a SYSMAC NET Link System.

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.

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.

An error generated by the system, as opposed to one resulting from execution of
an instruction designed to generate an error.

An error message generated by the system, as opposed to one resulting from
execution of an instruction designed to generate a message.

Aninstruction placed on the right side of a ladder diagram that uses the final ex-
ecution conditions of an instruction line.

The code comprising an asterisk and a carriage return (* CR) whichindicates the
end of a block of data in communications between devices. Frames within a mul-
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timer

TR Area

TR bit

trace

trace memory

transfer

transition

Transition Area
Transition Flag
transition number
transmission distance
trigger

trigger address

UM area

Unit

unit number

unmasked bit

uploading

vector table
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ti-frame block are separated by delimiters. Also a Unit in a Link System desig-
nated as the last Unit on the communications line.

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.

Adata area used to store execution conditions so that they can be reloaded later
for use with other instructions.

A bitin the TR Area.

Anoperationwhereby the programis executed and the resulting data is storedto
enable step-by-step analysis and debugging.

A memory area used to store the results of trace operations.

~ 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
of the data is sent to the destination, i.e., the content of the source of the transfer
is not changed.

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.

A memory area that contains Transition Flags.

A flag that indicates when a transition is ON or OFF.

A number assigned to a transition and used to access its Transition Flag.

The distance that a signal can be transmitted.

A sighal usedto activate some process, e.g., the execution of a trace operation.

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.

The memory area usedto hold the active program, i.e., the program that is being
currently executed.

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.

A number assigned to some Link Units and Special I/O Units to facilitate identifi-
cation when assigning words or other operating parameters to it.

A bit whose status is effective. See masked bit.

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.

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.
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verification error

volume label

watchdog timer

WDT

wildcard

wire communications

Wired Master
Wired Master
Wired Slave Rack
Wired System

word

word address

word allocation

Word Grouping
work area

work bit

work disk

work word

write protect switch

write-protect

See I/O verification error.

The name of a volume of storage material (a floppy disk, hard disk, or memory
card).

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.

See watchdog timer.

A special character used in a filename or extension to indicate zero or more pos-
sible characters.

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 stillthe cheapest and the most common, and per-
fectly adequate for many applications.

A Remote /O Master Unit connected via 2-conductor wire cables.

A Remote I/O Slave Unit connected via 2-conductor wire cables.

A Slave Rack connected through a Wired Slave.

A Remote I/0O Master System connected via 2-conductor wire cables.

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.

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.

The process of assigning /O words and bits in memory to 1/O Units and termi-
nals in a PC System to create an I/O Table.

See custom data area.

A part of memory containing work words/bits.

A bit in a work word.

The location is memory when data currently being worked with is stored.

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.

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.

A state in which the contents of a storage device can be read but cannot be al-
tered.

189




Glossary

zero-cross refresh An /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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A — B debugging, with data traces, 146
display modes
addresses instruction blocks, ladder, 54
changing, 93 switching pr?cedure, 56
entering, 60 DM operations
. . editing, 89
adjustments, Unit components, 31 offline. table. 7
battery online, table, 9
Memory Card, replacing, 33
precautions, 3
Unit, replacing, 32 E
bit addresses editing
changing, ladder, 67 bit addresses, 95
editing, 95 comments, 88
delete mode, 67
DM, 89, 150
C examples, ladder, 67

general online editing, ladder, 141
msert mode, 67

checking procedure, ladder diagrams, 85 PC IDs, 98, 152
clearing, memory areas, SFC, 127 programs, 82
word addresses, 96
clock, reading/setting, 140 write mode, 66
comments entering
creating, 86 addresses, ladder, 60
offline, table, 7 conditions, ladder, 58
condtions, ladder diagrams, 59
components instructions, 59
GPC Unit, 18 ladder diagrams, 58
Memory Card Adapter, 19 basic instructions, 61
conditions using fiinction codes, 62
entering, 58 mnemonic display mode, ladder, 79
finding, ladder, 76 operands, ladder, 60
connecting cable, 45 errors
for CV500 and CV1000 PCs, 163 clearing, 134
displaying, 134
counters, changing SV, 139 error log

clearing, 154
displaying, 153
error log operations, online, 9

CPU Bus Unit, settings, 151
clearing, 152

writing and editing, 151 levels, 86
cursor messages, 153

ladder, 58 all levels, 86

mnemonic display mode, ladder, 79 listing, 158

F

File operations, management, 102

D

data area, tables, 14 files
data area lists, 99 comparing, 104
copying, 104
data file structure, 39 deleting, 103
CVSS compatibility, 40 directories, 103
data tracing, 146 formatting, 103
management
data transfer, 105 offline, 7
offline, table, 6 online, 9
online, table, 9 renaming, 103
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floppy disk drive, 47

function codes, entering, 62

G-I

Graphics Programming Console (GPC). See Unit

1/O bits
monitoring, 135
monitoring status of, 137

I/O monitoring
editing data, ladder, 137
editing SV, 139
force reset, ladder, 136
force set, ladder, 136
pause monitor, ladder, 139

1/O tables, 128
guidance displays
CPU Bus Unit, 130
Interrupt Input Units, 130
SYSMAC BUS Masters, 130
online, 9

initialization, 103

instructions
blocks, ladder, 54
finding, ladder, 76
offline, entering righthand instructions, 59
reading, ladder, 74
reading previous or next block, ladder, 75
scrolling large blocks, ladder, 75
tracing. See program tracing

interrupt programs, entering, 84

K-L

keyboard
key functions, 36
layout for CV-series, 36
sheet, 163
replacing, 28

ladder diagrams
checking procedures, 85
columns, creating and deleting, 68
entering, 58, 61
enterning conditions, 59
instructions
function codes, 10
mnemonics, 11

line connections
continuing operation, 62
creating a blank line, ladder, 69
deleting, ladder, 64
deleting a blank line, ladder, 69
deleting vertical connections, ladder, 68
entering, ladder, 64
example, 64, 65
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line continuation, example, 63

List operations, offline, table, 7

M

maintenance, Unit. See Units
marks, tracing. See program tracing

memory
amount occupied by program, 56
display, 56

memory areas, clearing, SFC, 127

Memory Card Adapter, 163
components, 19
installing, 23
removing, 27

Memory Cards, 4
inserting and removing, 41
saving programs, 73

memory configuration, 39

messages, displaying, 134
errors, 134

mnemonics
changing instructions, ladder, 82
deleting instructions, ladder, 82
inserting instructions, ladder, 82
programming, 78
programming screen, 79

monitoring
differentiation monitor, ladder, 140
1/O bit status, 135, 137
online, table, 8
PC operation, 133
word content, 135, 137, 138

O

operands
entering, 60
finding, ladder, 77

operational characteristics, 165

operations

Offline
clearing program memory, 53
listing, 52
main menu, 52
overview, 52
programming, 53
switching display modes, 54
tables, 6

online, tables, 8

P

PC name
edit, online, 8
editing, offline, 6
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PC Setup, 112
parameters, 114
system setup

default settings, 120
details, 116
overview, 114

PC setup
offline, table, 6
online, table, 8
system setup, 110
precautions, 3

peripheral devices, 163
system configuration, 44

physical dimensions, 166
power cord, connecting, 30
power fuse, replacing, 32

precautions
battery, 3
handling, cleaning, storing and maintenance, 3

printer
cable, specification, 163
operation, 46
recommended, 163
settings, connections and setup, 44

printing
offline, table, 7
Online, table, 9
procedure, ladder, 106
settings
DM/EM data, 109
1/O comments, 109
ladder diagrams/mnemonics, 108

program addresses, retrieving, ladder, 75

program tracing

data traces, 146

mstructions, 142
executing, 143, 145, 149
reading results, 144, 146, 150
selting, 142, 144, 146
stopping, 144, 146, 149

mark traces, 144

programming

conditions on ladder diagram, 59

editing limitations, 72

ladder form, 57

Offline, 53
clearing program memory, 53
swilching display modes, 54

offline, table, 6

online, table, 8

using mnemonics, 78

R-S
ratings, 165

replacement parts, 163

retrieving
examples, ladder, 75
ladder, 73
ladder programs, 74
mnemonic lists, 83

saving
program sections not applicable, ladder, 71
programs, ladder, 73, 82
store insert, program sections not applicable, ladder, 71
store/store insert, editing, ladder, 69, 70

searching
ladder, 73
mnemonic lists, 83

settings
CPU Bus Unit. See PC setup
offline, table. See PC Setup
online, table. See PC setup

symbols, inserting and deleting, ladder, 68

system
configuration, 2
setup, precautions, 3

System Memory Cassette
C- and CV-series differences, 5
installing, 4
installing and removing, 22

T-W

timers, changing SV, 139

tracing
See also program tracing
marks, 144
online, table. See program tracing

transferring
data, 132
programs, 132

Unit
battery. See precautions
operational characteristics, 165
physical dimensions, 166
ratings, 165

Unit operations. See operations, offline/online

Units
adjusting components, 31
components, 18
features, 2
handling, cleaning, storing and maintenance, 3
maintenance, 32
operating voltages, 163
printer, recommended, 163
setup, 110

word addresses, editing, 96
words, monitoring content, 135

writing, cycle time, ladder, 141
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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 S525/2, 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/Tix: 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/Tix: 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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OMRON Sales Offices (Continued)

EUROPE

AUSTRIA
OMRON ELECTRONICS GES.M.B.H.
Altmannsdorferstrasse 142, A—1230 Vienna
Tel: 43-222-80190/Fax: 43—222-8044846
Tix: 134832

BELGIUM
OMRON ELECTERONICS N.V./S.A.
Stationsstraat 24, B—1702 Groot-Bijgaarden
Tel: (02)4662480/Fax: (02)4660687/TIx: 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/Tix: 264931

GREECE
KALAMARAKIS & SAPOUNAS, S.A.
10, Grigoriou Kydonion Street, GR—111 44 Athens
Tel: (01)2235511.12/Fax: (01)2027500
Tix: 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
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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 Diisseldorf 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/TlIx: 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/Tix: 44486 APPECO

MOROCCO

MEST COMPOSANTS ELECTRONIQUES
4, Rue De Provins, Casablanca 05
Tel: 302824/Fax: 301490/Tix: 26902 MEST M

SAUDI ARABIA

TAYSEER AL SHEIKH CORPORATION

Prince Majed Street, P.O. Box 19865, Jeddah 21445
Tel: 2-6717285/Fax: 2-6721910

Tix: 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/TlIx: 48557 DEGAM EM




Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W216-E1-1

L 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 July 1992 Original production
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