PREFACE

Thank you for purchasing Pro-face's ladder logic programing software, Pro-
Control Editor Ver. 4.0, for use with Pro-face’s GLC series of graphical logic
controllers.

To ensure the safe and correct use of this product, be sure to read all related
materials carefully and keep them nearby so that you can refer to them when-
ever required.

———————————— NOTE ————————————

1. The copyrightsto all programs and manuals included in Pro-Control
Editor Ver. 4.0 (hereinafter referred to as “this product”) are reserved by
Digital Electronics Corporation. Digital Electronics Corporation grants
the use of this product to its users as described in the “ Software Licence
Agreement” (included with the CD-ROM). Any violation of the
abovementioned conditions is prohibited by both Japanese and foreign
regulations.

2. The contents of this manual have been thoroughly inspected. However, if
you should find any errors or omissions in this manual, please contact
your local sales representative.
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I 3. Regardless of the above clause, Digital Electronics Corporation shall not
| be held responsible for any damages or third-party claims resulting from
| the use of this product.

I 4. Differences may exist between the descriptions found in this manual and
| the actual functioning of this software. Therefore, the latest information
| on this software is provided in the form of datafiles (Readme.txt files,

| etc.) and/or separate documents. Refer to these sources as well asthis

I manual prior to use.
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5. Even though the information contained in and displayed by this product
may be related to intangible or intellectual properties of Digital Electron-
ics Corporation or third parties, Digital Electronics Corporation shall not
warrant or grant the use of said properties to any users or other third
parties. Also, Digital Electronics Corporation shall not be liable for
problems related to intellectual properties of the third party caused by
using the information contained in and displayed by this product.

— e e e e e e e .

© Copyright 2002 Digital Electronics Corporation. All rights reserved.
Digital Electronics Corporation, January 2002.

For the rights to trademarks and trade names, see “TRADEMARK
RIGHTS.”
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TRADEMARK RIGHTS

The company names and product names used in this manual are the trade
names, trademarks (including registered trademarks), and service marks of their
respective companies. This product does not include individual descriptions
pertaining to the rights held by each company.

Trademark / Tradename | Rights Holder

Microsoft MS, MS-DOS,
Windows, Windows 95,
Windows 98, Windows Me,
Windows NT, Windows 2000,
Windows XP, Windows
Explorer, Microsoft Excel

Microsoft Corporation, USA

Intel, Pentium Intel Corporation, U.S.A.

Pro-face, Flex Network Digital Electronics Corporation (worldwide)
Ethernet Western Digital Electric Corporation, USA
Adobe, Acrobat Adobe Systems Corporation

The following terms used in this manual differ from the official trade names and
trademarks (listed above).

;earrr:]uslsed in this Formal Tradename or Trademark
Windows 95 Microsoft® Windows® 95 Operating System
Windows 98 Microsoft® Windows® 98 Operating System
MS-DOS Microsoft® M S-DOS® Operating System
Windows Me Microsoft® Windows® M e Operating System
Windows NT Microsoft® Windows NT® Operating System
Windows 2000 Microsof® Windows® 2000 Operating System
Windows XP Microsoft® Windows XP® Operating System

APPLICABLE PRODUCTS

Thefollowing isalist of products used with Pro-Control Editor Ver. 4.0 software.
In this manual, the following names are used to describe series units and products.
“GPType’ refersto the GP-PRO/PB 111 for Windows Ver. 6.0.

Series Product Name Model GP Type
GLC100 GLC100 GLC100L GLC100-LGA41-24V GLC100L
Series Series GLC100S GLC100-SG41-24V GLC100S
G L(?300 G L(?300 GLC300T GLC300-TC41-24V GLC300T
Series Series

GLC2300 GLC2300L GLC2300-LG41-24V GLC2300L

Series GLC2300T GLC2300-TC41-24V GLC2300
G L(.:ZOOO G LC.:24OO GLC2400T GLC2400-TC41-24V GLC2400
Series Series

S;?::OO GLC2600T GLC2600-TC41-24V GLC2600

6 Pro-Control Ver. 4.0 User Manual
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HOW TO USE THIS MANUAL

The GP-PRO/PB 111 C-Pack01 comprises seven manuals. Refer to the following
table for asummary of the contents of these manuals, which are included in the
CD-ROM (Disc 2) as PDF files. (The Installation Guide PDF fileisnot in-

cluded.)

In addition to these manuals, data files containing supplemental information on
updated functions are also provided. To access these additional datafiles, click

the Start button on your Windows OS main screen. On the Programs | Pro-face |
ProPB3 C-Package, click ReadMe.

For detailed information on Digital Electronics Corporation hard-
ware products, refer to each model’s user manual (sold separately).

GP-PRO/PB Ill C-Package 01

Setup Guide

Describes the procedures for installation and basic operation of this
product

Pro-Control Editor Ver. 4.0

User Manual (this manual)

Describes the sofware setings, variables, and commands used for
GLC series units.

Operation Manual

Includes the tutorial for preparation through operation of the product,
and an extensive warning/error message list. Also describes the
procedures for using the variables registered in Pro-Control Editor on
the GP-PRO/PB Il screen.

GP-PRO/PB Ill for Windows Ver. 6.0

Operation Manual

Describes the operating procedures and sofware functions used to
create the GP screen.

Tag Reference Manual

Includes detailed descriptions of the Tags used to specify functions of
the GP unit

Parts List

Describes both the pre-designed Parts included with GP-PRO/PB |lI
and the symbols that can be called up.

Device/PLC Connection M anual

Describes connections between GP series units and other products,
such as manufacturer-specific PLCs, temperature controllers, and
inverters.

‘Note: + The GP-PRO/PB IIl user manual is a GP screen creation
S reference. However, when creating GLC screens for use
when operating the GP-PRO/PB I, refer to “GP” as “GLC.”

* Refer to the Online Help guide, in addition to the PDF
manual listed above, for detailed explanations about this

product.

The layout sheets that are installed as part of the GP-PRO/PB |11 for Windows
standard installation are useful for designing tag address settings, etc.

Use the “Device Allocation Table” and “Tag Layout Sheet” layout sheets that are
installed as Microsoft Excel dataformat.

Each file location and name islisted in the following table.

For information about the use of Microsoft Excel, refer to Microsoft
Excel software’'s user manual

Pro-Control Ver. 4.0 User Manual
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Folder Name File Name Contents
DevicelE.xls Device Allocation Table
TAGI1E xlIs

Pro-face/propbwin/sheet TAG2E .xIs Tag Layout Sheet
TAG3E xls
TAGA4E Xxls

The PDF file manuals included in the CD-ROM can be viewed using Adobe
Acrobat Reader.

PRODUCT USAGE PRECAUTIONS

/N WARNING

Do not use the GLC unit for control in situations where a life-
threatening accident or major machine damage could occur.

DISK MEDIA USAGE PRECAUTIONS
To prevent CD-ROM or floppy disk damage or data loss, be sure to observe the
following instructions:

)

* Be sure to remove the disk media from its disk drive prior to turning
the PC ON or OFF.

5?
8
<
~

Do NOT remove the disk media from its drive while the drive operation

lamp is lit.

« Do NOT touch the disk media’s (CD-ROM or floppy disk) recording sur-
face.

« Do NOT place the disk(s) where they may be exposed to extreme tempera-

tures, high humidity, or dust.

@ ¢
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DOCUMENTATION CONVENTIONS

This manual uses the following symbols and terminol ogy.

If you have any questions about the contents of this manual, please contact your
local GLC distributor.

Also, if you have any question about your personal computer, Windows 95, Win-
dows 98, or Windows NT, please contact your local distributor or manufacturer.

SAFETY SYMBOLS AND TERMS
This manual uses the following symbols and terms for important information
related to the correct and safe operation of this product.

Symbol Description
A Incorrect operation resulting from negligence of this instruction may cause
Warning death or serous injury.
A Incorrect operation resuliing from negligence of this instruction may cause
Caution injury or damage to equipment.
/| Failure to observe this instruction may cause abnormal operation of equipment
]
important or data loss.
Careful! This instruction/procedure must be performed to ensure correct product use.
=7
This action/procedure should NOT be performed.

GENERAL INFORMATION SYMBOLS AND TERMS
This manual uses the following symbols and terms for general information.

Symbol Description
%ta: Provides hints on correct use or supplementary information.
X2
Indicates related information (manual name, chapter, section, page number).
*1, *2, (efc.) Indicates foomnotes.
Pro-Control Editor Software used for editing, ransferring, and monitoring of a GLC ladder logic
program.
Controller Indicates the GLC unit's built-in control feature.
GP-PRO/PB llI The screen creation software GP-PRO/PB Il for Windows Ver. 6.0.
GLC Indicates the GLC series of graphic logic controller manufactured by Digital
Electronics Corporation.
External Data Indicates peripheral devices such as PLCs (Programmable Logic

Controllers), Temperature Controllers, and Inverters. However, the devices

Communication Device ) L .
connected with Flex Network, Uniwire, or DIO are not included.

Pro-Control Ver. 4.0 User Manual 9
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Controller Features

(Ml Operation Mode Overview

The GL C contains both screen display and 1/0 control features. Thefollowing overview

describesthe GL C operation modes.
GLC Features
L Operation Controller Features ————RUN Mode Constant Scan Mode
Mode e Control Features Logic Program Runs the Logic Program
* Read/Write various RUN Mode atthe designated time.
es of /0
op Percent Scan Mode
Display Mode Designates the
* Screen Display percentage of a single
* Data Transfer with scan used bythe
PLC, temperature controller's program.

controller, inverter, etc.

— OFFLINE Mode — STOP Mode
« Initial Settings » HaltLogic Program Mode
« Screen Data Transfer (Allows the editing, writing,
« Self Diagnosis etc. of the Logic Program)
1 When OFFLINE mode is entered, the controller will stop. Re-entering

i = RUN mode will reset the GLC.
important

i GLC Scan Overview

GL C Scantimeincludesladder circuit execution time, screen processingtime, SIO
communication timeand touch panel processingtime, asfollows:

A A
v Reading I/O input information
Logic Operating logic program
time
\
. Writing 1/0 output information
Scan time | vy
1 1 scan executes during the time of scan set time
minus logic time (constant scan)
Graphic
process-
ing time
(Including SIO communication and touch panel
processing)
Y vy

See 1.1.3—“RUN Mode.”
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Chapter 1 — Controller Features

i Controller Feature Overview

Thecontroller featurefunctionsasfollows. Thefollowing page providesdetail sof each
step.

Initial Processing

v

Loading

[RESET]

[RESET]

[PAUSE] [RUN]
\ [RESET] /irst Scan
A 4
[Perform 1 Scan] Running [Perf.orm 1 Scan] STOP
First Scan
[Continue] \ [STOP]

Temporary
Stop

[STOP]

INITIAL PROCESSING
Initial Processingistheorigind state of the engine used to performthelogic program.
Onceinitidizationisfinished, thecontroller enterstheoading state.

LOADING

When the controller entersthe Loading state, thelogic programisreadinfromthe
stored memory of the program to the memory that can perform RUN. After acheck is
performed to determinewhether thelogic programissuccessfully loaded or not, error
processing isperformed if an error hasoccurred. If Loading issuccessful, the program
entersthe STOP state. If the CONTROLLER STATE isset to START inthe GLC
OFFLINE mode'scontroller settings, theRUN instructionisautomatically performed.

For Controller Settings information, refer to the specific GLC unit’s

Pro-Control \er. 4.0 User Manual
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STOP

Inthiscondition the controller iswaiting to receive another instruction. Oncethe RE-

SET, Perform 1 Scan, Continue, or PAUSE instructions are received, the controller

changesto that condition.

* TheRESET ingruction changesthe program to the L oading condition.
Atthistime, variablesareinitialized. Retentivevariablesmaintain databeforethe
power shutsdown or the GL C resets. However, when the controller isreset by
Configuration settings** or #Command, usetheva ue set inthe Programming
Mode*? asaninitia value. Non-retentive variablesare cleared to zero.

* TheRUN ingruction changesthe programto the Running condition.

e ThePerform 1 Scan instruction performsthe program once.

FIRST SCAN

First Scan executesthe |/O Read, performsany logic program that ishigher than the

START level, and executesthe /O Write.

RUNNING

Thisisthelogic program performance engine scontinuous performance condition.
Executesthe I/O Read, performsthelogic program, executesthe I/0O Write, and
updatesthe System Variables. (#AvglogicTime, #AvgscanTime, etc.)

* TheRESET ingruction changesthe program to the L oading condition.

e The STOPInstruction changesthe programto the STOP condition.

» ThePAUSE instruction changesthe program to the Temporary Stop condition.
TEMPORARY STOP

Thelogic program execution engineistemporarily stoppedinthisstate. Toavoidan1/0
watchdog timeout, the system executes an I/O Read and I/0O Write. However, thelogic

program is not executed, so the output state does not change. When acommandis
received, the system switchesto the appropriate State.

e TheRESET ingtruction changesthe programto the L oading condition.
» ThePerform 1 Scaninstruction performsthe program once.

e The STOPInstruction changesthe programto the STOP condition.

» TheContinueinstruction changesthe programto the Running condition.

1. Mode used to implement the program executed by the controller on the Editor.
2. Mode used to create a program.

Pro-Control \er. 4.0 User Manual 1-3



Chapter 1 — Controller Features

I RUN Mode

RUN Mode usesthefollowing steps:

Constant Scan/
Percent Scan

Yes

RUN Mode

Perform Logic
Program

'

END Processing

(Renew System Variables, etc.)

S

Yes

Scan Time Adjustment

)

Scan
Completed

SCAN TIME ADJUSTMENT
Scan Time Adjustment is performed every 64 scans. Thevarioustypesof adjustments
are described below for Constant Scan Time, and Percent Scan Time.

Constant Scan Time Mode
GLC scan time = (#AvgLogicTime x 100) / 50

Percent Scan Time Mode
GLC scan time = (#AvgLogicTime x 100) / #PercentAlloc

For information about #AvgLogicTime, or #PercentAlloc,
see Chapter 3 —* System Variables.”

! The GLC unit’'s ScanTime includes the following error:
Important
Model Difference
GLC100 Series approx. -0.2%
GLC300 Sene§ approx. -0.02%
GLC2000 Series

14
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CONSTANT SCAN TIME MODE
Constant Scan Time Mode constantly executesthe program during the set scantime.

During Constant Scan Time Mode, the screenisused mainly for datadisplay and less
for operation, and the control (logic program) isthepriority.

Logic time l Reading 1/O input information
Processing
_ ] 1START
time for logic Operating logic program Start Stop  Operation
(changeable) 3 Operation
1T
4 -END
. 5 ~PEND
Scan time Writing /O inout inf i
) ritin input information
(fixed) 9 P
__________ Yy
Graphic pro-
cessing time
= Scan time -
logic time
\4

Graphic processing time = Setting time for constant scan time mode (ms) — logic
time (changeable)
Eg.. If theconstant scantimeisset to 50msand logic executing timeis30ms, the
Graphic processing time = 50ms—20ms (30ms).
A longer logic executing timewill resultin ashorter Graphic processingtime. There-
fore, dthough the GLC unit’sdisplay responsetimewill bedower, thelogic program
will executecontinuoudly.

A
\

If the logic execution time exceeds 50% of the setting time, the logic

! time will automatically adjust to 50% of the scan time. E.g., when the
Important setting time for constant scan is 50ms and the logic time is 30 ms, the
scan time will be 60 ms.

%te:
2]

Set the scan time in multiples of 10ms.
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PERCENT SCAN TIME MODE

Percent Scan Time Mode variesthe scan time according to the percentage set by the
logictime.

Thisfeature setsthe priority to the operation speed and switching speed of thedisplay
and variesthe scan time according to the control time (logic program).

Reading 1/0 input information

Logic time 1rSTART
) Operating logic program Start Stop Operation
Processing P g fogic prog 2 I + O—
time for logic 5 Operation
program Y
Scan time; (Setby p_e:oclent- 4 FEND
Logic set time age, variable) 5 —PEND
+ screen Writing 1/O output information
processing |- - - - — — — — — _ yv
time = 100%

(changeable)

Important

Graphic process-
ing time

= Total scan time
- Logic time (set
by %)

Scan time = Logic time / Percent scan setting (%)
E.g.: If thepercent scan setting is set to 40%, and thelogic executing timeis20ms,
Scan time (20 + 40) x 100 = 50ms
Graphic processing time = 50ms—20ms (30ms)
A longer logicexecuting timewill result inashorter display processing timeincreases,
resulting inincreased scantime. Therefore, thelonger thelogictime, thelonger thetime

allocated to display processing; therefore, the display isupdated more quickly onthe
GLC, but thelogic program processing cycleslows.

* Thereis no change in the processing time for one instruction in the
logic program.

* The percent scan setting (%) cannot be set over 50%.

 When the percent scan setting is set to 50%, the display and logic
program are processed at the same time. The display process will
not be given priority.

'ENote: Set the percent scan value so that the scan time is set every
2] 10ms unit.
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Variables

Thischapter explainsthevariablesused by Pro-Control Editor.

B \/ariable Names

Pro-Control Editor usesvariablesto store /O or counter data. Variables are user
designated, and usethe designated namesin alogic program.

In aconventional PLC, the areathat storesdataiscalled adevice address, which hasa
specific namefor each PLC manufacturer.

Company-Specific Internal . Data
PLC External 1/0 Relay Timer Register
Mitsubishi X001 M100 T200 D00001
Omron 01 1001 TIM0O0O DM 0000
Digital Switchl Timerstart Timer OpmaMg
Time, eftc.

For Pro-Control Editor, give arbitrary namesto these device addresses, and usethem
asvariablesinthelogic program.

PLC

X001
—

001

rM100

K&0

]

T200
—

gy (

e
-

-

Off

Pro-Control
Switch Lamp1
b O—
Ciff ot
Timer
Timerstart TOH
| N o
Off BO|PT ET|O
Tirner Q) ’
[ D_
ff

Device Address of Each Manufacturer

5
/

Variable Name

(user-defined name in Pro-Control Editor)

Variable names can be designated by the user. When designating variable names, be
awareof thefollowinglimitations.

 Variable names can be up to 20 characters (20 bytes).

* Nodifferentiation is made between upper- and lower-case characters. However,

theorder inwhichwordsareregistered will determinetheir validity.

Eg. Iftheword“TANK” hasbeen entered prior to theword “tank,” theword
“tank” will beinvaid, eventhoughit can beentered.

 Variable namescan use numbers, except for thefirst character.
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Chapter 2 — Variables

 Variablenamescannot contain any spaces.

» Theunderscore( _ ) istheonly specid character that can be used.

* Doubleunderscores( ) cannot be used (OK: tank_1; Not OK: tank__1).
» Sinceitisareserved character, the# sign cannot be used.

» SincethenamesL Sand L SSarereserved for use by the GLC unit'ssysteminthe
System DataArea, the Read Area, and for Special Relays, they cannot be used
for variablenames.

See Chapter 5—“LS Area Refresh.”

%Ik’v\ote:
2]

e |f variable names are grouped according to data type, the
variables are easily found when searching the variable
lists in Pro-Control Editor. (It is easy to see an under-
score [ _ ] that is entered between the group name and
the variable name.)

E.g.: When several conveyer belts are in the system (Con-
veyer A, Conveyor B, Conveyor C, etc.), name the
motor and sensor variables according to their par-
ticular conveyer:

Conveyor A variables:
A_Motor
A_Sensor

Also, name Discrete (bit) as B, Integer as I, floating
point as F:

AB_MotorStartingSwitch
Al_MotorRotationNumber
AF_MotorPowerRatio

The variables used for a contact point and a coil
are distinguished from the variables used for basic
mathematical operations.

* It is convenient to use arrays to set up variable names
that are the same as the corresponding PLC device.

Example

) Pro-Control Editor

PLC Device - -
Array Variable Variable Type

External Input X[100] Discrete
External Output Y[100] Discrete
Internal Relay M[100] Discrete
Data Register D[100] Integer

For information about Variable Settings, refer to the Pro-Control
Editor Operation Manual, 2.4 —* Creating Variables.”

For information about reserved System Variables, see Chapter 3
— " System Variables.”
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A \/ariable Types

The Pro-Control software usesthreetypesof variable— Discrete (bit), Integer, and
Redl. Timer and Counter datatypesthat comprisethese variabletypesare a so used.

Arrayscan be defined and used within each Discrete, Integer, and Real variabletype.
For details about defining arrays, see 2.3 —*“ Accessto Variables.”

Themaximum sizeof an array (the number of elementsit contains) is65535. However,
the actua number of e ementsthat can beused by any applicationislimited by thesize
of the GL C unit’svariable storage area. Theamount of memory availabletothe GLC
for variablesislimited to 32K bytes. Be sureto design your system so that the number of
variablesused doesnot exceed the GL C unit’savailablememory limit.

Usethefollowing tableto find the amount of memory used by each variable.

Variable Type Memory Used (unit: byte)
Discrete 12

Discrete Array 20+ (for each element x 12)
Integer 8

Integer Array 20+ (for each element x 8)

Real 16

Real Array 20+ (for each element x 16)
Timer 48

Counter 80

Inthe PLC, thenumber of variableislimited in each device. Inthe GLC, however,
variables can beregistered, regardless of type, aslong as each takes up no morethan
32 Kbytesinthevariable storage area.

Conventional PLC Pro-Control Editor
Variable

External Input Contact (X) A pieces

External Output Contact (Y) B
Internal Relay (M) c

Data Register (D) D

j : Counier
Timer @ | Total 32 Kbytes
Counter F

DISCRETE VARIABLES
Thesevariablesuseasinglebit, withavaueof “0” or “1” to defineaDiscrete condition
(i.e., ON or OFF).

INTEGER VARIABLES
These variables use 32 bitsto define Integer valuesfrom -2147483648 to 214783647.
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REAL VARIABLES
Thesevariablesuse 64 bitsto definefloating decimal point valuesranging from
+2.25e%% {0 £1.79e"%, and “0.”

%Ik'vt)te:
2]

* To display a Real variable on the GLC screen, set the
display data type of the GP-PRO/PB Ill E tag to Float
(32 hits).

e An error occurs when the Real data is converted from 64
bits to 32 bits.

» Because the Integer variable is 32 bits in length, when
using a Real variable that is 16 bits in length with the GLC
unit’s display feature, only the lower 16 bits are available.

Refer to the GP-PRO/PB |11 Tag Reference Manual E Tag.

TIMER/COUNTER
Timer and Counter have anumber of specid variables.

Each specia variable stypeisset upindividudly.

Timer
Thefollowing four specia variablesareused for the Timer instructions.

Special Variables Description Variable Type
PT Preset Value Integer

ET Current Value Integer

Q Timer Qutput Bit Discrete

Tl Timer Measuring Bit Discrete

By adding aperiod and aspecia variable name at the end of the variable name, you can

refer to the special variable.

Eg. Time.ET

For more information, see 4.2 —“Instruction Details.”

@Ik'v}te:

When a Timer variable is desighated as non-retentive, the

2] special variable Timer.PT remains retentive.

COUNTER
Thefollowing seven specid variablesareused for Counter instructions:
Special Variables Description Variable Type
PV Preset Value Integer
Cv Current Value Integer
R Counter Reset Discrete
upP UP Counter Discrete
QU UP Counter Output Discrete
QD DOWN Counter Output Discrete
Q Counter Output Discrete
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By adding aperiod and aspecia variable name at the end of the variable name, you can
refer tothespecid variable.

Eg.. Counter.CV
For more information, see 4.2 —“Instruction Details.”

@Ik\l\ote: * When a Counter variable is designated as non-retentive,
X2) the special variable (PV) remains retentive.

* At scan when the counter is reset, the counter is not up-
dated. One scan is required for resetting a counter.

VARIABLE ATTRIBUTES
Variableshavethefollowing attributes, in addition to the variabletype.

Thissection describes each attribute.

Internal
¢ Usadintheinternal GLC.

» Cannot be used for theexternal 1/0.
e IsequivdenttothePLC slInterna relay (interna register).

/O
¢ Externa |/O can beused.

« VariablesmappedtoI/Ointhel/O configuration.
e Isequivaent of thePLC'sI/Oreay.

Refer to the Pro-Control Editor Operation Manual, 2.11 —“1/O
Configuration.”

Retentive

Thevariablevalueisretained whenthe power isdown sincearetentivevariableis
managed by static memory. Theretentive variable hastheva ue set a the programming
modeasaninitia value. When the power is shutdown or the GL C unit isreset, the data
prior toitisstored. However, when the controller isreset by monitoring mode or
#Command, theval ue set at the programming modeisinitialized. Also, readingin CLC
PRW file, theresult of execution can be saved in the Editor. However, when the reten-
tivevariableisused asaninitia vaue, theinitia value set at readinginthe Editor will be
lostif itisdesigned to change the variabl esduring the execution of thelogic program. Be
sureto design the system carefully. Non-retentive datawill be cleared to zero or OFF.

Global
Thereare Globa and Non-Global variables.

For variablesused for tags or partsin the GP-PRO/PB |11 display feature, set the
property to Global. By saving thelogic program, theglobal variablesareregistered as
the GL.C symbol in the symboal editor, and can be shared with the GP-PRO/PB 111
display features. Batch conversionisavailable by salecting amultiple number of vari-
ablesinthevariablelist.

Refer to the Pro-Control Editor Operation Manual, 2.4 —* Creat-
ing Variables.”
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] Accessing Variables

Thissection explainshow to accessvariablearray el ements, hits, bytesand words.

ARRAY VARIABLES
Anarray isamethod of declaring and handling multiple elementswith asinglevariable
name. Thismethod alowstheuser to register same-typevariabless multaneoudly.

An example or analogy could bethe drawers of acabinet.

The array variable Cabinet[10] has 10 =
drawers, numbered from[0] to[9]. These / g}
drawersarecaled Cabinet[0], Cabinet[1], Cabinet g
... Cabinet[9]. Each drawer corresponds 5 A
toanindividua dataregisterinthe PLC. {3}
When using 10 locations of Cabinet 5

memory, first declare the variable name
that is Cabinet and size (number of ele-
ments) 10array. Thevariabletypesettings
arelised asfollows:

4 Yariable Type
| [ w
& e
£ Input Apply
Qutput '
Mat Azzigned Q =i Create,
Configure 1/0... Help
E] Retentive ]Z] Global

ACCESSING A DISCRETE ARRAY

To accessthe dements of aDiscrete array, amodifier [n] must be attached to each
element. To accessthemodifier, it isassigned an € ement number, however thefirst
element number inanarray must be“0.”

Eg. TheDiscretearray Motor Setting isaDiscretearray of 10 elements. The

seventh e ement controlsthe output coil Fan. Whentheseventh elementis

turned ON, the output coil turns ON. To accessthe seventh e ement of

M otor Setting, enter M otor Setting[6].

M otor Setting[ 6] Fan
£,
Ly
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ACCESSING AN INTEGER/INTEGER ARRAY

Integersand Integer Arrays can be accessed viaarray elements, bits, bytes, and words.
To accessan array’ selement unit, add [n] to the end of the variable name. To access
using bits, bytes, and words, thefollowing suffixesare used. The modifier [m] isused to
denote the position of the element in the array being accessed.

Access Item/Unit Suffix
Bit X[m]
Byte B[m]
Word W[m]

To Access Integer Array’s Element
Numerical caculation, tracking of therepetitiveinformation, logging of dataareavailable
usingthelnteger Array.

E.g.. Torecordthe number of sodassoldin [Day 1] Water_Sales[0]
one month in the Integer Array [Day 2] Water_Sales[0]
Water Sales, the structure of datais [Day 3] Water_Sales[0]
asfollows. [Day 4] Water_Sales[0]

Thearray consists of 31 Integer type
elementswhich correspondtoeachday
of onemonth (31 days).

[Day 28] Water_Sales[0]
[Day 29] Water_Sales[0]
[Day 30] Water_Sales[0]
[Day 31] Water_Sales[0]

Thefollowing diagramisan exampleof theInteger Array Pressurehaving threeele-
ments.

e Pressure 0] representsthe current pressure of baoiler.

* Pressure[1] representsthe upper limit value of pressure.

* Pressur€ 2] representsthelower limit value of pressure.

When the pressureis higher or lower than the pressure limits, theaarm turnsON.

Current Pressure Pressure[0]
Pressure Upper Limit Value Pressure[1]
Pressure Lower Limit Value Pressure[2]
GT High Pressure Alarm
EMN @ {r
Pressure[0] |4
Pressure[1] [
LT Low Pressure Alarm
EMN @ £
Pressure[0] |&
Pressure[2] e
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To access a bit with the Integer Array

Also, aswith the Discrete array, the modifier [n] can aso be used to access any of the
Integer array’ selements. Thismethod can a so be combined with the bit, byte, and
word access method. Thus, in order to accessthe Integer array variable Water _Sales
n+1element’sm+1 bit, thewording Water _Salegn].X[m] isused.

E.g: Toaccessthelnteger array Alarm’sseventh bit, type Alarm.X[6].

32nd Bit First Bit

| 31] [6] .. | o]

7th Bit

To accessthe Integer array variable Water _Sales’ 62nd bit, type
Water Sales. X[61].

32nd Bit First Bit
31 0
63 |62[61] 32
64th Bit 33rd Bit
62nd Bit

Also, for Water _Saleq[1].X[29]:

32nd Bit First Bit
31 | O [First Element (Element No. 0)
31 30|| 0 [Second Element (Element No. 1)
64th Bit 33rd Bit

62nd Bit = First Element's 29th Bit

Since Water_Sales.X[61] = Water _Saleq[1].X[29], both can be used to accessthe
Integer array Water _Sales’ 62nd bit.

» When accessing thelnteger array variable Water_Sales sixth byte, both
Water _Sales.B[5] and Water _Saleq1].B[1] can be used.

» When accessing thelnteger array variable Water _Sales’ fifth word, both
Water SalesW[4] and Water _Saleq[2].W[0] can be used.

@Ikv\ote: Water_Sales.X[61] and Water_Sales[0].X[61] mean the
X2 same.

Thethird bit of the system variable#Statusisused asaNO instruction variablein the
following example. Thethird bit of #Status notifieswhether the GLC unit hasan 1/0

error or not. Therefore, when thethird bit isturned ON, the output coil’sIO_Error is

turned ON and thereicnantification that an 1/0) error hasnccurred.
Statuz.{[2] 10_Errar |
I M
- -
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ACCESSING A REAL ARRAY

Redl Arrayscan be accessed using array elements. To accessthe elements of aReal
array, amodifier (n) must be attached to each € ement, which representsthe element
number. A “0”, however, isused for thefirst lement inthearray.

E.g.. WhenaccessingtheRedl array Solution_Temperature' sfifthelement, type
Solution_ Temperature[4] .

@V\ote: GP-PRO/PB Il can handle 2048 GLC variables. The elements
2] ofthe array become single variables. For example, an array
with five elements becomes five variables.

Up to 2048 variables can be used in GP-PRO/PBIII for Win-
dows.
Numerical calculation, tracking of therepetitiveinformation, andlogging of dataare
avallableusngRed Arrays.

Eg. Torecordthetemperature of solution Temperature_Solufon[0]
every 24 hours in the Real array Temperaure_Solution[1]
Solution_Temperature, thestructureof Temperature_Soluion[2]
dataisasfollows. Temperature_Solution[3]

Thearray consstsof 24 Red typede- -
mentsthat correspond to each hour of o
a24-hour day.

Temperature_Solution[20]
Temperature_Solution[21]
Temperature_Soluton[22]
Temperature_Solution[23]

Red dement O correspondstothetem-
perature dataat 0:00.

ARRAY INDIRECT ACCESS

Array elementg[n] can beindirectly accessed by an Integer variable. Numbersinthe
square brackets| ] of suffixessuch as.X[m], B[m]. and W[m] can aso beindirectly
accessed.

For example, if aswitchispressed, N inan INC ingtruction increments once every scan
and 1 isadded to 2 withan ADD instruction and then substituted in A[N], then 3is
assignedto A[1]. If five scansare performed, A[1], A[2], A[3], A[4], A[5] are substi-
tuted to 3. However, thisworksout only theinitia vaue of the N value stayed (0).

Switch

| INC ADD |
A[N]
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System Variables

Thefollowingtableprovidesalist of the controller’s predefined system variables.

System Variable List

System variablesare used to display the controller’ scurrent condition, and effect its
operation. System variables performlikenormal variables, however, sncethey are
reserved, they cannot be automatically created and del eted.

S . . Initial Variable
o System Variable Explanation
3 Value Name
Displays the average Logic Time
#AvgLogTime (Read, Perform, Write) once every 0 Integer
64 scans. (Unit ms)
Displays the latest Logic Time (Read,
#AvgScanime Perform, Write, Display processing). 0 Integer
(Unit ms)
#Clock100ms Create 0.1s clock. Discrete
#Day Stores Day data as BCD two digits. Integer
#EditCount Currently notused by GLC Integer
Counts the number of imes a
f#ForceCount variable is forced ON or OFF. 0 Integer
#10Status Displays the I/O Driver's condition. Integer [10]
- Displays the latest Logic Scan Time
#logicTime (Regd?/Perform, Writg). (Unit ms) 0 Integer =
§ #Month Stores Month data as BCD two digits. Integer %
#Plat~orm Indicates the controller's platiorm. Integer &
#ScanCount Excluding the current scan, counts 0 Inieger
the number of scans performed.
Displays the latest Logic Scan Time
#ScanTime (Read, Perform, Write, Display 0 Integer
processing). (Unitms)
4SS Indicates the controller's current ~ Infeger
status.
#StopPending Currently notused by GLC - Discrete
#Time Stores Time data as BCD four digits. - Integer
#Version Displays the controller's version data. - Integer
#WCLScan Currently notused by GLC - Integer
#WCLStaus Currently notused by GLC - Integer
#Year Stores Year data as BCD two digits. - Integer
Pro-Control Ver. 4.0 User Manual 3-1
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2 . . Initial Variable
>
8 System Variable Explanation Value Name
#FaultCode Displays the latest error code. - Integer
#FaulRung Displays the rung where the error ~ Inleger
occurred. =
o
£ | #lOFault Turns ON when an error occurs. - Discrete 93
i Turns ON when an overflow occurs é
#Overfow due to mlaihemauca'l commands or 0 Discrete
conversion of a variable fom Real to
Integer.
#Command Changes the controller's mode. 0 Integer
. Defines the mode entered when the .
#DisableAutoStart GLC starts up. - Discrete
sFaul Used to stop the perfor.mance ofan 0 Discrete
Error Handler subroutine.
Controls the completion of the logic
#FaultOnM inor performed when a minor error 0 Discrete
oceurs.
#LadderM onitor Reserved for Manufacturer 0 Integer -
S . =
o
| #percentalioc Calculates the PgrocentScans 0 Inleger 2
3 percentage. (Unit % ) §
#PercentM emCheck Not currenty used by the GLC - Integer
#RungNo Reserved for Manufacturer 0 Integer
#Screen Switches GLC screens by assigning ~ Inleger
screen numbers.
#StopScans Not currently used by the GLC - Integer
Sefs the Constant Scan Time.
#TargetScan (Unit ms) - Integer
#WatchdogTime Se1§ the Watchdog Timer's value. ~ Inleger
(Unit ms)
\ e #Year, #Month, #Day, #Time variables set the GLC unit’'s Clock
Note: data. Set or change the clock data by writing in the initial
2] settings of the GLC unit or in the System Data Area.
Refer to applicable GLC User Manual and the
GP-PRO/PB 111 Device/PLC Connection Manual.
» #Clock100ms, #Day, #Month, #Time, #Year, and #Screen are
available only with the GLC2000 Series unit.
Sl How to Use System Variables

This section uses a#Screen exampleto explain how to use the system variables.

Thefollowinglogic program switchesthe screento the base screen (B100), whichis
screen number 100. Pressing the switch changesthe screen by substituting 100inthe

#Screen.
ScreenSwitch MO
— 1} EM DM
Off 10004 OUT|#5creen
I
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System Variable — Details

Thissection describeseach systemvariablein detail.

N “#AvgLogicTime

#AvgL ogicTimestorestheaverageamount of time, in milliseconds, that the controller
usesinasingle scan to read inputs, execute logic, and write outputs. Every 64 scans,
thissystemvariableupdatestheaveragelogictimesinceitslast caculation.

VariableType Integer
Setby: Controller
Read Only

#AvgLogicTime

KWl #AvgScanTime

#AvgScanTime storestheaverageamount of time, in milliseconds, that the controller
usesinasinglescanto read inputs, executelogic, write outputs, and display processing.
Every 64 scans, thissystem variable updates the average scan timesinceitslast calcula-
tion.

VariableType Integer

I
| #AvgScanTi
Setby: Controller o TEEE
-~ - | - Y
Read Only - [ ~
e | s
I Q ™ N
;
; 4
¢ Q~ép % 4
! |
f |
|Il ll.’
|II ll\
L i
\ !
\ ’90,% /
;
\\ %e {9/ & s
-, % &
~ N /?9 P -

—_——
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#Clock100ms

#Clock100msgeneratesclock inmilliseconds. Do not changethe clock valuesincethis
isusedfor readinonly. Aninitial valueisundefined.

VariableType: Discrete
Setby: Controller

Read Only
0N
30ms 50ms G0ms r
OFF

‘Note: If a GLC unit’s scan time exceeds 50ms, #Clock100ms clock
2] will not be guaranteed.

» If the #Clock100ms clock reads in the internal clock 100ms
at the beginning of each GLC scan, an error will occur.

« #Clock100ms is available only with the GLC 2000 Series
unit.

Scan Time Every 30ms

. | 30ms|30ms :30ms : 30ms 1 30ms |30ms | 30ms i
Scan Time

— T
50ms

Internal Clock
(100ms)

! 1

| | !
L :
|

i | I
! 50ms 50ms !
I ; I
I I I
1 1 1
| |

)
o
3
2]
-— o — —— m————_—
o
3
[%2])

#Clock100ms Value I ] ] [ [ ] I [ ]

#Clock100ms Clock 60ms 6oms  |3oms| 60

_3 —_———— — — =
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#Day displaysthe Day data, asset by the controller, using two digitsin BCD format.

VariableType Integer
Setby: Controller
Read Only

' * Year, Month, Day, and Time data are displayed using the fol-
@Ik\l\ote: lowing system variables:

2] E.g., July 14, 2001 at 6:19 a.m.
Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

» #Day isavailableonly with the GLC2000 Seriesunit.

#ForceCount

#ForceCount storesthe number of variablesthat areforced ON or OFF in the current
ladder program.

Refer to the Pro-Control Editor Operation Manual, Section 4.4 —
“Forcing Discrete ON/OFF.”

VariableType Integer
Set by: Controller
Read Only

TheDataWatch List window indicatesthefivevariablesthat areforced ON or OFFinthe
logicprogram.

42 Data Watch List
File Edit ¥iew Help

#ForceCount
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#IOStatus

#OStatusis set by the I/O driver, and storesthe /O driver’scurrent statusin
# OStatug1].

A vaueof Oindicatesthat thel/O isnormal. The statusindicated by avalue other than 0
differs, depending onthel/O driver.

VaridbleType: Integer[10]
Set by: Controller
Read Only

The DataWatch List window showsthat Error 802 occurred inthe /O driver 1.

File Edit “iew Help

#ForceCount 5
S00802.0,0.0,0,0,0,0,0%

For /O driver error code descriptions, see Chapter 6—1/0 Drivers.”

#LogicTime

#L_ogicTimeindicatestheamount of time, in milliseconds, that the controller usesina
single scan to read inputs, executelogic, and write outputs of the previous scan. Logic
timedoesnot includethedisplay processing timeallowed by the controller for other
programsto execute.

VaiableType: Integer
Setby: Controller
Read Only

#LogicTime

|
|
|L"‘_'_/
|
|
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#Month

#Month displaysthe Month data, as set in the controller, using two digitsin BCD

format.

VariableType Integer
Setby: Controller
Read Only

@V\ote: * Year, Month, Day, and Time data are displayed using the fol-

2] lowing system variables:
E.g., July 14, 2001 at 6:19 a.m.
Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619
e #Month is available only with the GLC2000 Series unit.
#Platform
#P atform displayswhich platform the controller isrunning on.
VarigbleType: Integer Value Platform
Setby: Controller 2 GLC100
IntidVaue 1 4 GLC300
Read Only 11 GLC2400
12 GLC2300
13 GLC2600

Sl #ScanCount

#ScanCount isacounter incremented by the controller at the end of each scan.

Thevaluerange of #ScanCount is0—4294967295. When the counter value exceeds
the maximum value (4294967295), the va ue of #ScanCount isset to zero (functioning
asaRallover, but without setting the Overflow varigble).

VariableType Integer
Set by: Controller
Read Only

E'I-Vote: Whether or not the logic program is running can be easily

X2

checked using #ScanCount.

Pro-Control \er. 4.0 User Manual
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CWREN #ScanTime

#ScanTimestorestheamount of time, in milliseconds, that the controller usesduringits
last complete scan, to read 1/0, executelogic, write1/O, and display processing.

VariableType: Integer

|
I # ScanTime
Sethy: Controller e TT T
IniidVaue 1 7 : BN
// ; Q— \\
Read Only / Qg? % Y
f 1!
f !
{ |
y !
L i
! 0. i
\ 7 £
QY
\\ %%{?L \{\ /;"’
\\ % //

CWRVA #Status

#Statusindicatesthe controller’sstatus.

Withinthe#Statussystemvariable:
- ByteOindicatesthecurrent fault conditionsof thecontroller.

- Bytelisusedto show thefault status history, and isreset to O only when the
controller isreset.

- Byte2indicatesthe current operating statusof the controller.

VariableType: Integer
Set by: Controller
Read Only

@I)\I\ote: Intermittent errors can be detected by using the latch fault
2] flag. Use hexadecimal format for #Status.
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Whenthefollowing fault flagsbecome 1, the corresponding conditionsareindicated as

follows
Fault Flags Latched Fault
Flags
BitD M ajor fault Bit3 M ajor fault
Bitl Minor fault Bit9 Minor fault
Bi2 /O fault Bit10 /O fault
T Bi3 Reserved T |  Bill Reserved
%) Bit4 Read error %) Bit12 Read error
Bit5 Reserved Bit13 Reserved
Bit6 Scan time error Bitl4 Scan time error
Bit7 Reserved Bitl5 Reserved
Controller Status
Bitl6 Running
Bitl7 I/O EnabledDisabled
. Forces D
(*“E B8 | EnablediDisabled 2 Reserved
@ Bit19 Paused
Bit20 Reserved
Bit21-23 Reserved

SWRKEE #Time

#Timedisplays Timedata, asset inthe controller, using four digitsin BCD format.

VariableType Integer
Set by: Controller
Read Only

\ * Year, Month, Day, and Time data are displayed using the fol-
%ta: lowing system variables:

2] E.g., July 14, 2001 at 6:19 a.m.
Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

* #Time is available only with the GLC2000 Series unit.
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WM i\/ersion

#Versonindicatestheversion number of the controller. #Versonisdisplayedin hexa

decima format.
VaiableType: Integer Byte No. Description Ver. 4.0.0
Setby: Controller Byte3 M ajor version 04
Read Only Byte2 Minor version 00
Bytel Reserved -
Byte0 Reserved -
K MEY #Year

#Year displays Year data, asset in the controller, using two digitsin BCD format.

VariableType: Integer
Setby: Controller
Read Only

@V\ote: * Year, Month, Day, and Time data are displayed using the fol-
X2) lowing system variables:
E.g., July 14, 2001 at 6:19 a.m.

Year Month Day Time
System Variable | #Year #Month #Day #Time
Value 01 07 14 0619

» #Year is available only with the GLC2000 Series unit.
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SRl #FaultCode

#FaultCodeidentifiesthe most recent fault status. A controller resetsal thesevauestoO.

VariableType Integer

Set by: Controller
Read Only
Code Type Cause
0 Normal No fault
1 Minor Overﬂow resuling from a mathematical operation or a Real-to-Integer
conversion.
2 M ajor Array reference is out of bounds.
3 M ajor Bitreference of the Integer (32 bits) is out of bounds.
4 M ajor Stack overflow.
5 M ajor Invalid instruction code.
6 Reserved by the system
7 M ajor Scan time exceeds watchdog tme.
8 M ajor Reserved by the system
9 M ajor Soﬂware error —typically a malfunctioning custom function block — may
require a system reboot o recover.
10 Reserved by the system
11 Reserved by the system
12 Minor BCD/BIN conversion error
13 Minor ENCD/DECO error -
14 Reserved by the system
) Backup memory's logic program (SRAM) is damaged. Logic program
5 Minor in FEPROM will now be executed.

1. An error occurs only in the GLC2000 Series unit.

#FaultCode

Inthe DataWatch List window, #FaultCode 7 isdisplayed.
Thisindicatesthat the scan time has exceeded the watchdog time.

Pro-Control \er. 4.0 User Manual 3-11



Chapter 3 — System Variables

KW mya #FaultRung

#FaultRung storesthe rung number where afault occurred. #FaultRungisset to O if
therearenofaullts.

Thefollowing example showswhen an error occurred at Rung 3.

Thiserror iscaused by subtracting the Integer by 0 when DIV Instruction isexecuted.
Thiserror remainsuntil the next error occursor the controller isreset.

VariableType: Integer

Set by: Controller

Read Only

Switchl Output!

22— O —

Switch2 D

— EM DM

[

(s~

s Cloutputz
0le

4 |—ErD

5 |—PERD

Edit Yiew Help
FFaultFung 3

KWkl #IOFault

# OFault turns ON when an I/O fault occurswith the l/O driver. Thiserror remains until
the next error occurs or the controller isreset. Check the#l OStatus variable for de-
tailed status of thel/O driver.

When # OFault turns ON, # OFault isdisplayed in the Data Watch List window.

File Edit “iew Help

#|0Status I0802.0.0.0.000.000.0%
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VaridbleType: Discrete

Set by: Controller

Read Only

For 1/0O driver error code descriptions, see Chapter 6 —"1/O Drivers.”

SRl #Overflow

#Overflow turns ON when amathematical fault occurs. #Overflow staysON until the
next mathemeatical instruction or conversion.

Mathematical faultsincludeinstruction overflows, Redl-to-Integer conversionoverflows,
and divide by zero errors.

When amathematical fault occurs, aminor fault a so occurs, which executesan
ErrorHandler subroutine, if oneexists. The ErrorHandler subroutineisan error process
subroutine, and must first be created under the name* ErrorHandler.”

Thevaueinthe#Fault system variable defined whether the controller will stop or
continueexecution of thelogic program.

See3.2.22 —“#Fault.”

VaridbleType: Discrete
Set by: Controller
Read Only

Inthefollowing example, the ErrorHandler subroutine detectsBCD/BIN conversion
errorsand stops execution of thelogic program.

—SUB STARTErrorHandler

EQ #Fault
EN M
Off

#FaultCode
0
12(B

=]

@Ik\l\ote: If an overflow does not occur during Real-to-Integer conver-
2] sion, #Overflow will not turn ON.
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WA #Command

#Command isan Integer variable used asacontroller command. After the controller
reads#Command, it resetsthe valueto 0. When multiple bitsare ON, thelowest bit
takes precedence.

VariableType: Integer Bil0 (=

(=1) Stop Controller
Set by: User Bitl (=2) Run Controller
InitidVaue:  OFF (All bits) BiC (=4 Reset Contoler
. Bit3 (=8) Execute single scan
Wiitsle Bit4 (=16) Continue
Bi5 (=32) Pause
Bit7 (=128) Enable 110

WAl #DisableAutoStart

#DisableAutoStartisaDiscretevariable.

If the power isturned ON while#DisableAutoStart isON, the controller startsup inthe
STOP mode.

If the power isturned ON while#DisableAutoStart is OFF, the controller startsupin
thestateit wasin (START or STOP) prior to shutdown.

‘zNote: The above settings are enabled only when the Controller State
X2) setting is set to Default in the GLC unit’s initial settings.

VariableType: Discrete

Setby: User
InitidVdue  OFF
Writable

Syl HFault

#Faultisreferred to by the controller asto whether thelogic program will stop or
continueto execute at the completion of the ErrorHandler subroutine.

By turning #Fault ON, the controller will be ableto stop executing thelogic program.

For information about ErrorHandler subroutines, see* 3.2.19 —#Over -
flow.”

VaridbleType: Discrete

Set by: User
IntidVdue  OFF
Writable

@Ik\l:)te: #Fault has no meaning when there is no ErrorHandler sub-
X2 routine.

3-14 |
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CWwEY #FaultOnMinor

#FaultOnMinor isreferred to by the controller asto whether thelogic programwill stop
or continueto execute when aminor fault occursand thereisno ErrorHandler

subroutineinthelogic program.
For information about ErrorHandler subroutine, see* 3.2.19 —#Over-

flow.”
VaiableType: Discrete Bit (=1) Stop Controller
Sethy: User Bitl (=2) Run Controller
InitidVaue  OFE Bf12 (=4) ResetCon.troIIer
_ Bit3 (=8) Execute single scan
Writable Bit4 (=16) Continue
Bit5 (=32) Pause
Bit7 (=128) Enable 1/0

WY iHPercentAlloc

#PercentAlloc isused when the controller is set to the Percent Scan mode. It setsthe
percentage of the GL C unit’stotal CPU time availableto the controller. Set ascantime
vaueinmultiplesof 10ms.

#PercentAlloc can besetintheinitial settingsor the configuration settingswhenthe
controller isin RUN mode. Usually, #PercentAlloc can be set up inthe Setup dialog
box.

See 1.1.3—“RUN Mode.”

VariableType: Integer

Set by: User
Range 0-50%
InitidVaue 50
Writable

WAy #Screen

The controller storesthe screen number set by #Screen.

VariableType Integer

Setby: User
IntidVdue O
Writable

@lkv\ote: * The screen number set in #Screen defines which base screen
2] to display. This number is not the currently displayed screen
number.

e #Screen is available only with the GLC2000 Series unit.
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A When changing screens, use the #Screen in the logic program. Do NOT
! write directly to the #Screen using touch input. Change screens using
Important the logic program diagram below as an example.
ScreenSwitch MO
— | EM DM

100N OUT|#5creen
1]

KAl #TargetScan

#TargetScan isused when the controller is set to the Constant Scan mode.
The#TargetScan variableisdesignated in multiplesof 10msunits.
Whenthelogictimeisconstant, increasing thevaluein#TargetScan meansthat the
display processingtimewill belonger.

Decreasing thevauein#TargetScan meansthat thedisplay processing timewill be
shorter. Thisisbecause most of the processing timeisused by the controller.

#TargetScan can be setintheinitial settingsor the configuration settingswhenthe

controllerisin RUN mode. Typically, #TargetScan can be set up inthe Setup dialog
box.

See 1.1.3—“RUN Mode.”

VariableType: Integer

Set by: User

Range: 10-2000ms
InitidVadue  10ms
Writable

cvad +#\WatchdogTime

#WatchdogTimeisused to set thevaueof thewatchdog timer, inmilliseconds. When
#ScanTimeexceedsthisvaue, amajor fault occurs.

#WatchdogTimecan besetintheinitia settingsor the configuration settingswhenthe
controller isin RUN mode. Usudly, #AWatchdogTimeis set in the Setup dia og box.

VariableType: Integer

Set by: User
InitidVdue  500ms
Wiritable
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4.1

Thischapter describesthe Pro-Control Editor instructions.

Instruction List

Instructions supported by the Pro-Control Editor softwareareasfollows:
BIT OPERATION INSTRUCTIONS

Instruction Type Symbol Function

NO Normally Open Jb glll\(l)ws power to pass when the contact turns
Normally Allows power to pass when the contact turns

NC Closed i OFF.

. Output Coil / Turns physical output devices or internal
1

OUTM Retention Coil O discrete variables and expressions ON or OFF.

Negated Coil / . . . .
. Turns a variable OFF if the coil receives power
1 N Q‘?E EI: o ) '

NEG/NM egatgd . 2l and ON ifit does notreceive power.
Retention Coil
Latch Coil / Turns a variable ON ifthe coil receives power.

SET/SM™ Latch Retenion | 5+ /-Ghi- | Power remains ON untl itreceives another
Coil explicitinstruction.
Unlatch Coil / Turns a variable OFF ifthe coil receives power.

RSTRM™ Unlaich - /&0 | Power remains OFF untl itreceives another
Retention Coil explicitinstruction.

pT Positve Allows power to pass if the variable was OFF
Transition P during the previous scan, butis currenty ON.

NT Negative Allows power to pass if the variable was ON
Transition ME during the previous scan, butis currenty OFF.

1. For the instructions listed above, when a variable is retentive, it automatically
changes to one of the right-side instructions. Therefore, when entering data in
this screen, be sure to use one of the left-side (non-retentive) instructions.

In the following example, when an OUT instruction’s variable is retentive, the

screen icon changes to M.

4 Vanable Type
ﬂame:JL\ght | ' ok
Licht © e Licht
— ‘ {— ‘ 2 Input ’ @
. Oﬂ: Mot &ssigned L9 Quiput . Dpeate Oﬁ:
D?/Z:rgi gte;lts : (ot ||
- Converted
Agray . §|ze: to M
<
 Desi gnate
Retentive type
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4-2

MATHEMATICAL OPERATION INSTRUCTIONS

Instruction Type Symbol Function
. . R AandB—>C
AND Logical Muliply | | EM DMR Normal Continuity
A c
. AorB—>C
OR Logical Add 5 Normal Continuity
XOR Exclusive AxorB—>C
Logical Add Normal Continuity
NOT
. ‘ —EM DM A—»C
NOT Bit Negaton A C Normal Continuity
MOVEMENT INSTRUCTIONS
Instruction Type Symbol Function
hACS
HEN DNE [ N OUT
MOV Transker IN-ouT Normal Continuity
BhAOW
den ol Array A Array E
A E B—» C—
g D—»
BMOV Block Transfer
G Normal
Continuity
]
FrAC Array D
—HEM  DM|
I O B—»
FMOV File Transfer 5 A %: I
G Normal
Continuity
A o
ROL Rotate Left — N Shift — C Normal Continuity
- 'oon | LA e "
ROR Rotate Right 2 C — C Normal Continuity
SHL Shift Left N N Shit — C Normal Continuity
SHR Shift Right 0 — C Normal Continuity
|
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Instruction Type Symbol Function
ADD Add T A+B—»C Normal Continuity
SUB Subtract dEen DML A-B—»C Normal Continuity
MUL M uliiply A o AxB—»C Normal Continuity
DIV Divide 5 A+-B—»C Normal Continuity
MOD Residual A%B—>C Normal Continuity

Processing
INC Increment R A+1»A Normal Continuity

—EMN DM}
A

DEC Decrement A-1+»A Normal Continuity
EQ Equal To (=) When A = B, Continuity
GT (G>r)eater Than When A > B, Continuity
LT Less Than (<) ENH a When A < B, Continuity

Greater Than a
GE or Equal To When A > or = B, Continuity

(>2) B

Less Than or o
LE When A < or = B, Continui

Equal To (<=) Y
NE Not Equal (< >) When A <> B, Continuity

TIMER AND COUNTER INSTRUCTIONS

Instruction Type Symbol Function
TON Timer ON See 4.2.33—"TON (Timer ON Delay)."
Delay
. W
TOF Timer OFF AN ab | See 4.2.34-"TOF (Timer OFF Delay)."
Delay PT ET
TP Timer Pulse See 4.2.35-"TP (Timer Pulse)."
W " "
CTU UP Counter e ol See 4.2.36 - "CTU (UP Counter).
R
CTD DOWN Py oy See 4.2.37-"CTD (DOWN Counter)."
Counter
CTUD
UP/DOWN TE o
CTUD UF See 4.2.38 -"CTUD (UP/DOWN Counter)."
Counter = i
Py o
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CONVERT INSTRUCTIONS

Instruction Type Symbol Function
BCD BCD A—»BCD conversion—B
Conversion Normal Continuity
Binary TR A—»Binary conversion—+B
BIN . .
Conversion H4EN  DM| Normal Continuity
A B - ion—
ENCO Encode A Encodg cgnver5|on B
Normal Continuity
- ion—
DECO Decode A DecodeT cgnversmn B
Normal Continuity
Instruction Type Symbol Function
JMP Jump ->>[abel name | Jumps 1o a label
->> i
JSR Jump to. Subroutne Jumps to subroutine
Subroutine Name<<-
RET Retm f‘.°m -<RETURN>- Returns to called JSR command.
Subroutine
FOR
—EN  DM|—
a
Repeats execution of the logic program between
FOR, NEXT Repeat FOR and NEXT for the number of imes
assigned atA.
NEXT

%te:

X2

ENCO, DECO, FOR, and NEXT are supported with GLC2000
Series units only.
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s Instruction Details

Thissection describeseachinstructionin detail .

sl NO (Normally Open)

Variable

— =

TheNO instruction alows power to passwhen thevariableis ON.
Thefollowing diagramisan exampleof theNO instruction’sfunction.

Start Motor
— | {—
S l 1 1
tart o |I !
| |
. | |
Motor
Il |
A B

A: When the Start variableturns ON, the M otor variable turns ON.
B: When the Start variable turns OFF, the Motor variable turns OFF.
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vl NC (Normally Closed)

Variable

—/—

TheNC ingtruction allows power to passwhen thevariableis OFF.
Thefollowing diagramisan exampleof theNCingtruction’sfunction.

Start Motor
—h 00—
) |
1
Start o | |
1 1
1 |
1 |
1 1
1 1
1 ,
Motor I
l] 1 1
| |
1 1
1 1
1 1
' !
A B

A: When the Start variableturns ON, the M otor variabl e turns OFF.
B: When the Start variable turns OFF, the Motor variableturns ON.
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OUT/M (Output Coil)

Variable

—O—

The OUT instruction isused to turn ON/OFF the variables mapped to the 1/0, or the
Discretevariablesintheinternad memory .

Because OUT isacoil-type output instruction, and can be used only once per rung, it
should appear at the end of arung.

Whenthevariable mapped tothe OUT ingtructionisretentive, thefollowing symbol is
displayedinthelogic program.

—hd—

Thefollowing diagramisan exampleof theOUT instruction’sfunction.
Start Motor
— | {—

, : '
Start o —I, N
1 I I

M |
otor | !
| |
A B

A: When the Start variableturns ON, the Motor variable turns ON.
B: When the Start variable turns OFF, the Motor variable turns OFF.

@Ik\l\ote: The OUT instruction can be used only with non-retentive vari-
2] ables. With retentive variables, use the M (Retention Coil)
instruction.
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4-8

NEG (Negated Coil)

Variable

_®_

When the NEG instruction isexecuted, the variable turns OFF when the coil receives
power, and ON when the coil does not receive power.

Because NEG isacoil-type output instruction, and can be used only once per rung, it
should appear at theend of therung.

Whenthevariable mapped to NEG ingtructionisretentive, thefollowing symbol is
displayedinthelogic program.(Retentive NEG instructionsare NOT supported by the
GLC100unit.)

—q-

Thefollowing diagramisan exampleof theNEG instruction’ sfunction.

Start Motor

— | f—

Start :_l

Motor 1

A When the Start variableturns ON, the M otor variabl e turns OFF.
B When the Start variable turns OFF, the Motor variableturns ON.

glkv:)te: The NEG instruction can be used only with non-retentive vari-

2] ables.
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SET (Set Coil)

Variable

—6—

Whenthe SET instruction isexecuted after the coil receives power, thevariableturns
ON. Thevariablewill remain ON until explicitly turned OFF by another instruction
(suchasan RST ingtruction).

Because SET isacail-type output instruction, and can be used only once per rung, it
should appear at theend of therung.

Whenthevariable mapped to SET ingtructionisretentive, thefollowing symbol is
displayedinthelogic program.

@

Thefollowing diagramisanexampleof the SET ingtruction’sfunction.

Start Motor
— | E—
Stop Motor
— | f—

Start

1
1]
1
Motor a
1
1]

Stop

A, Ei C D
A: When the Start variableturns ON, the Motor variable turns ON.
B: The Start variableturns OFF, but does not affect the Motor variable.

C: The Stop variableturns ON, the Motor variableresets.
D: TheMotor variable staysreset until the Start variableturns ON.

@Ik\l\ote: The SET instruction can be used only with non-retentive vari-
2]  ables. With retentive variables, use the SM (Latch Retention
Coil) instruction.
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WAl RST (Reset Coil)

Variable

_®_

Whenthe coil recelvespower after the RST instruction isexecuted, thevariableturns
OFF. Thevariableremains OFF until explicitly turned ON by another instruction (such

asaSET ingruction).

Because RST isacaoil-type output instruction, and can be used only once per rung, it
should appear at theend of therung.

Whenthevariable mapped to the RST instructionisretentive, thefollowing symbol
isdisplayedinthelogic program.

—En—

Thefollowing diagramisanexampleof theRST instruction’sfunction.

Stop Motor

— | f—

Stop

|
1
1
|
Motor 1 :
|
]
|
1

A: When the Stop variableturns ON, the Motor variableresets.
B: When the Stop variable turns OFF, the Motor variablereset by the RST instruc-

tionwill remain OFF until another instructionturnsit ON.

Qlkv\ote:
X2

« The RST instruction can be used only with non-retentive
variables. With retentive variables, use the RM (Unlatch
Retention Coil) instruction.

- Real and Integer variables cannot be reset (set to zero)
with an RST instruction.
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"3al PT (Positive Transition Contact)

Variable

— P

When the PT ingtruction isexecuted, it allows power to passif the variable was OFF
during the previous scan but iscurrently ON.

When gstarting up the program, the state of positivetransition contact during the previous
scan is considered to have been OFF.

Thefollowing diagramisan exampleof thePT instruction’sfunction.

Start Motor

—F O
Previous : Current | Next : Next
Scan ! Scan + Scan ! Scan

I
|
1 T
Start ! I
o |
1 1

1 1

; —

Motor

PT Detected ; :'3 (I:
A: When the Start variable turns ON, the M otor variable turns ON.
B: After one scan (the current scan), the Motor variable turns OFF.

C:. A poditivetrangtion contact of the Start variablewas not detected during the
current scan, and the M otor variable remains OFF.
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Wl NT (Negative Transition Contact)

Variable

—IN—

Whenthe NT instructionisexecuted, it allows power to passif thevariablewas ON
during the previous scan but iscurrently OFF.

During thefirst scan, the state of transition during the previous scanisconsidered to
have been OFF. Therefore, the NT instruction does not pass power during thefirst
scan.

Thefollowing diagramisanexampleof theNT instruction’sfunction.

Start Motor
— O
Previous . Current Next © Next
Scan 1 Scan , Scan ' Scan
I
1 ‘ | '
Start ] : I
u / ' |
. , '
1 I |
l 1
Motor I | !
a
1 . !
1 I |
! ! .
! ! 1
A B c

NT Detected

A: When the Start variable turns OFF, the M otor variableturns ON.
B: After onescan, the Motor variable turns OFF.

C: Sinceanegativetransition contact of the Start variablewasnot detected, the
Motor variableremains OFF.

These examples apply when the scan detectsthe NT instruction.
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o e

AND
—EN DN
A C
B

When the AND instructionisexecuted, thebitin CturnsON if the corresponding bit in
both A and B isON. Otherwise, thebitin Cisturned OFF.

A | Operator | B C IntegerA|O 1 1 0 1 1 0 O|

ON ON [ ON

ON OFF|OFF| IntegerB [1 1 0 0 0 0 0 1|
AND

OFF ON [oFF

OFF OFF|OFF| Integerc [0 1 0 0 0 0 0 O]

Therearethreetypesof AND instruction:

1. When noneof thevariablesarein an array, asmple 32-bit AND operationis
performed.

2. When A and C arearraysand B isnot in an Integer array, an AND operationis
carried out for each element of A and B. Theresult of each calculationisstoredin
the corresponding element in C. Both A and C arrays must bethe same size.

3. Whendl threevariableshave arraysthat arethe samesize, an AND operationis
performed on array A and array B. Theresultsare storedinarray C.

The AND instruction always passes powe.
The AND instruction can be performed with thefollowing combinationsof variable

types.
A B C
Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array
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YR OR (Or)

OR
—EN DN
A C
B

When the OR ingtruction isexecuted, the bit in CturnsON if the corresponding bitin A
and/or B isON. Otherwise, thebit in Cisturned OFF.

A | Operator [ B | C | IntegerA [0 1 1 0 1 1 0 0]
ON ON [ ON
ON oR OFF|ON | IntegerB [1 1 0 0 0 0 0 1|
OFF ON [ ON
OFF OFF|OFF| Integerc [1 1 0 0 1 1 0 1]

Therearethreetypesof OR instruction:

1. When both A and B are Integer variables, asmple 32-bit OR operationis
performed.

2. When A and C arearraysand B isnot in an Integer array, an OR operationis
carried out for each element of A and B. Theresult of each calculationisstoredin
the corresponding e ement in C. Both A and C arraysmust bethe samesize,

3. Whenal threevariableshave arraysthat arethe same size, an OR operationis
performed on array A and array B. Theresultsarestoredinarray C.

The OR instruction always passes powe.
The OR ingtruction can be performed with thefollowing combinationsof variabletypes.

A B C

Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array
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Wkl XOR (Exclusive OR)

HOR
—EM DN
A C
B

When the XOR instruction isexecuted, thebitin C turnsON if the corresponding bitin
A or B isON. Otherwise, thebitin Cisturned OFF.

A | Operator | B C IntegerAlO 1 1 0 1 1 0 O|

ON ON |[OFF

ON OFF|ON | IntegerB {1 1 0 0 0 0 0 1|
XOR

OFF ON [ ON

OFF OFF|OFF| Integerc {1 0 1 0 1 1 0 1]

Therearethreetypesof XOR instruction:

1. Whenboth A and B areInteger variables, asmple 32-bit XOR instructionis
performed.

2. When A and C arearraysand B isnot in an Integer array, an XOR operation is
carried out for each element of A and B. Theresult of each calculationisstoredin
the corresponding element in C. Both A and C arrays must bethe same size.

3. Whendl threevariableshave arraysthat arethe same size, an XOR operationis
performed on array A and array B. Theresultsarestored inarray C.

The X OR instruction always passes power.
TheXOR instruction can be performed with thefollowing combinations of variable

types.
A B C
Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array
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wava NOT (Bit Invert)

NOT
—EM DN
A C

When the NOT instructionisexecuted, thebitin CturnsON if the corresponding bitin
A isOFF.

TheNOT ingtruction turns OFF the bitin C if the corresponding bitin A isON.

A | Operator | C IntegerA [0 1 1 0 1 1 0 0]
ON OFF

NOT
OFF ON IntegerC [1 0 0 1 0 0 1 1|

Therearetwo typesof NOT instruction:
1. Whenvariable A isan Integer, asmple 32-bit NOT operation isperformed.

2. Whenvariable A isan array, the NOT operationisperformedonarray A. The
resultisstoredinarray C. Both A and C arrays must bethe same size.

TheNOT ingtruction aways passes powe.
TheNOT ingtruction can be performed with thefoll owing combinationsof variable
types.

A C

Integer Integer
Integer Array Integer Array

WRKRE MOV (Transfer)

MO
—EN DN
N ouT

Whenthe MOV ingtruction isexecuted, IN iscopied to OUT.

If IN and OUT aredifferent variabletypes, theresulting typewill be converted tothe
sametypeasOUT. To transfer arrays, both IN and OUT must beidentical intypeand
gze

TheMOV ingtruction aways passes power.
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Thecombinationsof valid variable datatypesfor theMOV instruction areasfollows:

IN Type OUT Type

Discrete Array Discrete array same size as IN

Integer Variable or Array in Integer or Real

Integer Array Integer array or variable thatis the same size as IN
Integer Constant Variable or Array in Integer or Real

Real Variable or Array in Integer or Real

Real Array Integer array or variable that is the same size as IN
Real Constant Variable or Array in Integer or Real

Qlkv\ote:
X2

#Overflow will turn ON if the operation involves a Real-to-
Integer data-type conversion, and the value is too large to

transfer. In this case, the result will be undefined.

Thefollowing examplesillustrate how to usethe MOV instruction..

 Thefirst diagram describeshow to clear avariable.

» Thesecond diagram describeshow to block transfer arrays.

Example 1: Clear

A variable can becleared withthe MOV ingtruction by transferringa“0” into the

variable.
| Clear_Sales A |
|} EM DM
oji - ouT Sales

Example 2: Block Transfer
A block transfer can be performed with the MOV instruction by specifyingtwo arrays
of thesametypeand size.

Whenanarray (“Recipe A”) istransferred to an array that isthe sametype
(“Current_Recipe”), it can betransferred withasingleMOV instruction.

Transfer_Recipe_A
[

A
Er D

| I
RecipeA[100]

Element 0
Element 1
Element 2

Element 99

F— — —

Recipe_A (M OUT

Current_Recipe[100]

Element 0
Element 1
Element 2

Element 99

Current_Recipe
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b BMOV (Block Transfer)

A: Sourcevariable ST
B. Startfrom Array A[B] —EN DE—
C. ToArray E[C]

D: Number of Data
E Dedinationvaiable C

Whenthe BMQV instruction isexecuted, elementsof one array can be copied into
elementsof another array. Specifically, the D elementsare copied fromindex B inarray
Atoindex Cinarray E.

TheBMOV ingtructionisvaidfor Integer arraysonly. Whentransferring, arrayscan be
differentszes.

TheBMOV ingtruction aways passes power.
Thecombinationsof valid variable datatypesfor theBMOV ingtruction areasfollows:

Aand E B, C,and D
Integer

Integer Array 0
Integer Constant

Operating Example
Thefollowing diagramisan exampleof someof the seven Integer array “ Source”
elementsbeing copiedinto someof thesix Integer array “ Destination” el ements.

Source{4] iscopied to Destination[ 2]. Source  Destination

Source5] iscopied to Destination[ 3].

Source] 6] iscopied to Destination[4].

b - e e gy B N P o )
oI L D —

TheBMOV ingructionisdefined asfollows:

Whilethe program isrunning, the MO

controller checks whether refer- —FN DM
encestoarray A and E dlementsex- Source |A E| Destination
istintheBMQV instruction. If an 1|8

invalid array isreferred to, amagjor
error occurs and #FaultCodeis set

4-18 Pro-Control \er. 4.0 User Manual



Chapter 4 — Instructions

Rl FMOV (Fill Transfer)

A: Data FMOY
B: Start from Array D[B] _EN Dg_
C: Number of data

D: Dedtinationvariable

Whenthe FMOV ingtructionisexecuted, the C dements, starting at index B of Integer
aray D, arefilled withvaueA.

TheFMOQV ingructionisvaidfor Integer arraysonly. The FMQV instruction aways
passes power.

Thecombinationsof valid variable datatypesfor theFMQV instruction areasfollows:

A, B,and C D

Integer

0 Integer Array
Integer Constant

Operating Example
Thefollowingdiagramisanexampleof aninitia value(“ TransferVaue’) being copied
into someof the seven Integer array elements (“ Destination™).

InitVaueiscopiedto Degtination[3]. Destination

0
InitVaueiscopiedto Destination[4]. 1

2
InitValueiscopiedto Destination[5].

3
. . . L TransferValue 4
InitVaueiscopiedto Destination[ 6] . ga
3

TheFMOQV ingructionisdefined asfollows:

Whiletheprogramisrunning, thecon- MO
troller checkswhether referencestoar- EN DM
ray A and E elements exist in the Initvalue|A D Destination
FMOV instruction. If aninvalid array 1lg
isreferred to, amagjor error will occur
and #Faultcodeis set to 2. 4|
See3.2.16 -
“#FaultCode.”

Pro-Control \er. 4.0 User Manual 4-19




Chapter 4 — Instructions

e ROL (Rotate Left)

A: Variable nameto berotated BOL
N: Number of bit positionsto shift —EN  DN—
C: Dedlinationvariable ’[':‘ C

TheROL ingruction left-shiftsthebitsin A by N positions. Bitsarerotated from theleft
end (most significant bit) totheright end (least significant bit). Theresultisplacedin C.

Therearetwotypesof ROL instruction:

1. If both A and C areIntegers, asimple 32-bit rotation is performed. N must range
fromOto 31

2. If both A and C are Integer arrays of the same size, thearray istreated asalarge
Integer.

Bitsare shifted from one element to the next, rather than rotating only withineach
element. N must rangefrom Oto [(32 x array size) —1], inclusive.

The ROL instruction always passes powe.
The combinationsof valid variabledatatypesfor the ROL instruction areasfollows:

A N C

Integer Integer or Integer Constant Integer

Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer

@Ik\l;te: #Overflow is turned ON if N is out of range. The result is
2] undefined.

See 3.2.19 — “#Overflow.”

Operating Example
Thefollowing diagramisan example of aone-bit | eft rotation of the* Stock1” Integer

varigble.
ROl
EM  CM
Stockl|s, | Stock1
T
; Bits 31|30 |20 |28 |27 [ 26 |25 |24 |23 |22 3121 ﬁ\L
' stocki[1 [0 |o [o [0 [o [0 [o [t [o [ [o[o[0]0 |
_____ T
Rotated Left 1 bit position / ’/’/’/ ’/ ’/’/ y ’/ ’/’/’//
Stockig Jo [o Jo Jo [o [0 [1 Jo Jo [ ofofo]i]
Most significant bit Least significant bit
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YWENE ROR (Rotate Right)

A: Variable nameto berotated ROR

N: Number of bit positionsto shift —EN  DN—
A, c

C: Degtinationvariable N

TheROR instruction right-shiftsthebitsin A by N positions. Bitsarerotated from the
right end (least significant bit) totheleft end (most Significant bit). Theresultisplacedin
C.

Therearetwo typesof ROR instruction.

1. If neither A nor Cisan array, asimple 32-bit rotation is performed. N must range
fromOto 31.

2. If both A and C areInteger arrays of the same size, thearray istreated asalarge
I nteger.

Bitsare shifted from one element to the next, rather than rotating only withineach
element. N must rangefrom0to [(32 x array Size) —1], inclusive.

The ROR instruction always passes powe.
The combinationsof valid variable datatypesfor the ROR instruction areasfollows:

A N C

Integer Integer or Integer Constant Integer

Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer

@Ik\l\ote: #Overflow is turned ON if N is out of range. The result is
2]  undefined.

See 3.2.19 — “#Overflow.”
Operating Example

Thefollowing diagramisan exampleof aone-hit right rotation of the* Stock1” Integer

variable. o
Er Dk
Stockl " o Stockl
1M
- - - - - - -"-"—~>- """ -"—>-—>-—-—-—- - - - /= s
T )
Bits Fi(s0| 29 |es| 27|26 25| 2d|as| 22| 3| 2|1]0 !

oo 0 <

~.Stocklf1|o|o|oflo|lo|o|aoll

D T D -
e
\\‘ \‘\ \\‘ \\‘ \‘\ \\‘ \\‘ \\‘ \\‘ \‘\ \‘\ \\‘ \\‘ \‘ Rotated Right 1 bit position
stockil 0l tlofofofJofoJofJofs]~fofofafo]
Most significant bit Least significant bit
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Wkl SHL (Shift Left)

A: Variable nameto berotated SHL
N: Number of bit positionsto shift —EN DM
C: Dedtinationvariable ’[':* C

The SHL ingtruction left-shiftsthebitsin A by N positions. Bitsare dropped from the
left end (most significant bit) of the element, and O isinserted in the now-vacant bit
positionsat theright end (least significant bit). Theresultisplacedin C.

Therearetwo typesof SHL instruction.

1. If neither A nor Cisan array, asmple 32-bit shift isperformed. N must range
fromOto 31.

2. If both A and C arrays arethe same size, the A array istreated asalarge I nteger.

Bitsare shifted from one el ement to the next, rather than the most significant bit
being dropped from theleft end of each element. Only themost significant bit of
the highest-numbered element withinthe array isdropped. N must rangefrom O
to[(32x array Size) —1], inclusive.

The SHL instruction aways passes power.
The combinationsof valid variable datatypesfor the SHL instruction areasfollows:

A N C

Integer Integer or Integer Constant Integer

Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer

#Overflow is turned ON if N is out of range. The result is
undefined.

%Ik’v\ote:
2]

See 3.2.19 — “#Overflow.”

Operating Example

Thefollowing diagramisan exampleof aone-hit left shift, used to track the position of a
bit.

Eachbitinthe® Stock1” Integer indicatesthe current position.

At every program scan (or fixed interval), the bit isl eft-shifted to the next position.
When thebit reachesthelast bit position (31), the* Last_bit” variableisturned ON,
signaling thecompl etion of theoperation.
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AL Stock1.x[31] Last_bit
ErM DN |} .
Stock1 [a, | Stock1
1M

Bits 3l|so)2a|esfer|2e| 265|243 22| 32|11 |0
0 0 ofo|o]1 = |o|oflo]|ao
Shifted Left ~10¢K1 s
1 bit position Delete / /// // ////
SO A A A A I A O

The position after the operation

YWREE SHR (Shift Right)

A: Variable nameto berotated SHR

N: Number of bit positionsto shift —|EN DN
o . A C

C: Dedinationvariable N

The SHRinstruction right-shiftsthe bitsin A by N positions. Bitsare dropped fromthe

right end (least Significant bit) of the element, and O isinserted in the now-vacant bit

positionsat theleft end (most significant bit). TheresultisplacedinC.

Therearetwo typesof SHRinstruction.

1. If neither A nor Cisanarray, asmple 32-bit shiftisperformed. N must range
fromOto 31.

2. If both A and C arraysarethe same size, the A array istreated asalarge Integer.

Bitsare shifted from one element to the next, rather than theleast significant bit
being dropped from theright end of each element. Only theleast significant bit of
thelowest-numbered e ement withinthearray isdropped. N must rangefrom O to
[(32x array size) —1], inclusive.

The SHR instruction aways passes power.
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The combinationsof valid variabledatatypesfor the SHR instruction areasfollows:

A N C

Integer Integer or Integer Constant Integer

Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer

#Overflow is turned ON if N is out of range. The result is
undefined.

élkv\ote:
2]

See 3.2.19 — “#Overflow.”

Operating Example — When Using Bits
Thefollowing diagramisan example of aone-bit right shift, used to track the position of
abit.

Eachbitinthe” Stock1” Integer indicatesthe current position.

Atevery program scan (or fixed interval), thebit isright-shifted to the next position.
When the bit reachesthelast bit position (0), the“Last_bit” variableisturned ON,
signaling thecompl etion of theoperation.

SAR Stock1.x[0] Last_ bit |
EM DN | | {r
Stockl|s, | Stockl
1N
Bits 31) 3020|2827 26] 2624|2322~ [3 ]2 9| Shifted Right
stock1[0lofofofolololaftfa[~]ololalo] T position
OOOCCCUCU D
Delete
Stockl [o—ml 0o |ofJofofoJo[iJo]a]~]o]Jo]o]o]

f

The position after the operation
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Operating Example — When Using Arrays

Thefollowing diagramisan examplean SHRinstruction being used to transfer values of
each eementinanInteger array.
A 32-bit shift rotatesthe entire 32-bit I nteger.

Every second, the“Tablel” Integer array’svaluesare moved up one position towards
0, and anew valueisplaced at theend of theelements* Tablel[99]” inthe” Tablel”
Integer array.

Timer2_Start
"

Timer2

TR

Delete

Tablel

0

6

7

1
2
3

m

78

25

96

a7

36

98

a9

43

I

1000|PT

\\\1\1\1\'\ \‘\\‘\\‘l\‘l\i

8]

SHR: Rz
Dl Er D

m
=

ET Tablel

Delete

Table2

T

(AR

8

23

a3

43

Tablel New valuelN  OUT|Taple1[99]

= =
[

32

-#—— New_Value =3
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o0 e

A: Data ADD

, —EN DM
B: Data A c
C: DegtinationVariable E

Whenthe ADD instructionisexecuted, A and B are added, and theresultisplacedin
C.

If both A and B are Integersor Integer constants, the ADD instruction performsan
I nteger addition. Otherwise, theinstruction performsafl oating-point instruction, which
may reduce the processing speed.

The ADD instruction alway's passes powey.
The combinationsof valid variabledatatypesfor the ADD instruction areasfollows:

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

Q’k\’\ote: » If the result C exceeds the range expressed with the vari-
2 able data type in C, #Overflow turns ON and the result of
ADD is undefined.

See 3.2.19 — “#Overflow.”

e |f either A or B are Reals, both are converted to Reals
prior to the addition. However, if C is an Integer, the num-
ber is truncated after the decimal point, since the result is

placed in C.
sl SUB (Subtract)
A: Data SUB
—EN DN
B: Data N c
C: DedtinationVariable B

When the SUB instruction isexecuted, B issubtracted from A, and thedifferenceis
placedinC.

If both A and B are Integersor Integer constants, the SUB instruction performsan
I nteger subtraction. Otherwise, theinstruction performsafloating-pointinstruction,
which may reducethe processing speed.

The SUB instruction always passes power.
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The combinationsof valid variable datatypesfor the SUB instruction areasfollows:

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

@V\ote: » If the result C exceeds the range expressed with the vari-
2 able data type in C, #Overflow turns ON and the result of
SUB is undefined.

See 3.2.19 — “#Overflow.”

» |f either A or B are Reals, both are converted to Reals
prior to the subtraction. However, if C is an Integer, the
number is truncated after the decimal point, since the re-
sult is placed in C.

MUL (Multiply)

A: Data WL

i —EN DM
B: Data - c
C: Degtinationvariable B

WhentheMUL instructionisexecuted, A ismultiplied by B, and theresultisplacedin
C. If both A and B areIntegersor Integer constants, the MUL instruction performsan
Integer multiplication.

Otherwise, theinstruction performsafloating-point instruction, which may reducethe
process ng speed.

TheMUL instruction always passes power.

Thecombinationsof valid variabledatatypesfor theMUL ingtruction areasfollows:

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

%Ik\l\ote: » If the result C exceeds the range expressed by the vari-
X2 able data type in C, #Overflow turns ON and the result of
MUL is undefined.

See 3.2.19 — “#Overflow.”

» |f either A or B are Reals, both are converted to Reals
prior to the multiplication. However, if C is an Integer, the
number is truncated after the decimal point, since the re-
sult is placed in C.

Pro-Control \er. 4.0 User Manual 4-27



Chapter 4 — Instructions

vl DIV (Divide)

A: Data
B: Data

C: Degtinationvariable

D

EM  DNf—

A,

C

WhentheDIV ingtructionisexecuted, A isdivided by B, and thequotientisplaced in

C.

If both A and B are Integersor Integer constants, the DIV instruction performsan
I nteger multiplication. Otherwise, theinstruction performsafl oating-pointinstruction,
which may reducethe processing speed.

TheDIV instruction always passes power.
Thecombinationsof valid variabledatatypesfor theDIV ingtruction areasfollows:

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

@Ikv\ote:

X2

If B is zero or if the result C exceeds the range expressed
by the variable data type in C, #Overflow turns ON and
the result of DIV is undefined.

See 3.2.19 — “#Overflow.”

If either A or B are Reals, both are converted to Reals
prior to the division. However, if C is an Integer, the num-
ber is truncated after the decimal point, since the result is

placed in C.

4-28

Pro-Control Ver. 4.0 User Manual




Chapter 4 — Instructions

W28 \OD (Modulus)

A: Data MO0

B: Data BN DN
A C

C. Dedtinationvariable E

When the MOD ingtructionisexecuted, A isdivided by B, and theremainder isplaced
inC. TheMOD ingtruction performsonly Integer or Integer Constant operations.

TheMOD ingtruction always passes powe.
Thecombinationsof vaid variabledatatypesfor theMOD ingruction areasfollows.

A B C
Integer Constant Integer Integer
Integer Integer Constant Integer

#Overflow is turned ON when divided by zero, and the result
C is undefined.

See 3.2.19 — “#Overflow.”
Thefollowing exampleisan Integer (27) divided by 5, and theresult (2) isplaced

Qlkv\ote:
2]

inC.
5
A=27  5[o7
B=5 23
2 - c=2
il INC (Increment)
A: Data INC
—{EN DN
A

Whenthe INC ingtruction isexecuted, one (1) isadded to A, and theresult isthen
placedinA.

TheINC instruction always passes powe.
Thecombinationsof vaidvarigbledatatypesfor theINCingructionareasfollows

A
Integer

QI)\I\Ote: #Overflow is set if A increments from Ox7FFFFFFF to
X2 0x80000000.

See 3.2.19 — “#Overflow.”
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3awisll DEC (Decrement)

A: Data DEC
—{EM DM}—

When the DEC instruction isexecuted, one (1) issubtracted from A, and theresultis
thenplacedinA.

The DEC ingtruction aways passes power.
Validvariabledatatypesfor the DEC instruction areasfollows:

A

Integer

@V\Ote: #Overflow is set if A decrements from 0x80000000 to
2 ox7FFFFFFF.

See 3.2.19 — “#Overflow.”

EQ (Compare: =)

A: Data EQ
, —EN O
B: Data N
B

The EQ instruction passes power if A isequal to B.
The combinationsof valid variable datatypesfor the EQ instruction are asfollows:

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

@V;te: Real values need to be compared very carefully. For example,
2] acalculation might result in 1.99999999999, which is not equal
to 2.00000000000.
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YW¥LY GT (Compare: >)

A: Data GT
. —EN Qb
B: Data N
E

The GT instruction passespower if A isgreater than B.
Thecombinationsof valid variabledatatypesfor the GT instruction areasfollows:

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

@V\ote: Real values need to be compared very carefully. For example,
2]  acalculation might result in 2.000000000001, which is greater

than 2.
il | T (Compare: <)
A: Data T
B: Data EN e

A
B

TheLT ingtruction passes power if A islessthan B.
The combinationsof valid variable datatypesfor theLT instructionsareasfollows:

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

Real values need to be compared very carefully. For example,
a calculation might result in 1.99999999999, which is less
than 2.

Qlkv\ote:
2]
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WVl GE (Compare: >=)

A: Data GE
. —EN Qb
B: Data N
E

The GE instruction passes power if A isgrester than or equal to B.
The combinationsof valid datatypesfor the GE instruction areasfollows:

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

Real values need to be compared very carefully. For example,
a calculation might result in 1.99999999999, which is not
greater than or equal to 2.

@Ik’v;te:
2]

Wl LE (Compare: <=)

A: Data LE
] —EN O
B: Data A
E

TheLE instruction passespower if A islessthan or equal to B.
Thecombinationsof valid datatypesfor the LE instruction areasfollows:

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

@Ik\l:)te: Real values need to be compared very carefully. For example,
2] a calculation might result in 2.000000000001, which is not
less than or equal to 2.
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Ryl NE (Compare: <>)

A: Data
B: Data

MNE
—EN

A

B

Cl—

The NE instruction passes power if A isnot equal to B.

Thecombinationsof valid datatypesfor theNE instruction areasfollows:

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant

Real Constant

@V\ote:
2]

to 2.

Real values need to be compared very carefully. For example,
a calculation might result in 1.99999999999, which is not equal

RSB TON (Timer ON Delay)

IN: Timer gtartingbit

PT: Presettimeof timer
Q Timeupflag

ET. Presentvaueof timer

Varia

ble

—In
PT

TOM

Q—
ET

When thetimer input bit (IN) receives power, the TON instruction addsthe preset time
(PT), inmilliseconds, and thetimer output bit (Q) turnsON.

Operation Overview

Special Variable Description Variable Type
PT Preset Value Integer

ET Present Value Integer

Q Timer Output Bit Discrete

Tl Timing Bit Discrete

When power is passed to thetimer starting bit (IN), the TON ingtruction starts, and:
» Variable ET (thedapsed time) beginstoincrement inmilliseconds.
e VaiableTI (thetimingbit) turnsON.

» Variable.Q (thetimer output bit) turns OFF.
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When the el apsed time (Variable.ET) incrementsand equal sthe preset time
(VariablePT):

» VariableET (thedapsedtime) holdsthe current value.

» VariableTI (thetimingbit) turnsOFF.

» Variable.Q (thetimer output bit) turns ON, and theinstruction passes power.

When thetimer starting bit (IN) stopspassing power to start the TON instruction:
» VariableET (thedapsedtime) isreset to zero.

» Variable.TI (thetiming bit) turns OFF.

» Variable.Q (thetimer output bit) turns OFF.

Operating Example

Thefollowing diagramisan exampleof adrivethat startsfive (5) secondsafter the
power isturned ON.

Charging_Condenser

Enable_Drive TOM Start_Drive
[ | [ {2
S000PT  ET |

Tl

— PT

A B C o E

A: When power isapplied to thetimer input bit (IN), thetiming bit (T1) turnsON,
thetimer beginstiming, and theelapsed time (ET) increments. Thetimer output bit
(Q) remains OFF.

B: Theeapsedtime (ET) equa sthe preset time (PT), thetimer output bit (Q) turns
ON, and theelapsed time (ET) staysfixed at the preset time. Thetiming bit (T1)
turns OFF.

C: Thetimer input bit (IN) turns OFF, the timer output bit (Q) turns OFF, and the
elapsedtime (ET) isreset to 0.

D: Thetimer input bit (IN) turnsON, and thetiming bit (TI) turnsON. Thetimer
beginstiming, and thee apsed time (ET) increments.

E Thetimer input bit (IN) isturned OFF before the elapsed time (ET) equal s preset

time (PT), thetimer output bit (Q) remains OFF, theelgpsed time (ET) isreset to
0.
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Y8 TOF (Timer OFF Delay)

IN: Timer gartingbit Variable
PT: Preset timeof timer TOF

Q: Timeupflag N E.JT Eg_
ET: Present valueof timer

When thetimer input bit (IN) stopsreceiving power, the TOF instruction addsthe
preset time (PT), in milliseconds, and the timer output bit (Q) turns OFF.

Operating Overview

Special Variable Description Variable Type
PT Preset Value Integer

ET Present Value Integer

Q Timer output bit Discrete

Tl Timing bit Discrete

When power is passed to thetimer starting bit (IN), the TOF instruction starts, and:
» Variable.ET (theelapsed time) isreset to zero.

e VaiableTl (thetiming bit) turns OFF.

» Variable.Q (thetimer output bit) turns ON, and theinstruction passes power.

When thetimer starting bit (IN) stops passing power to start the TOF instruction:
» VariableET (thedapsed time) beginstoincrement, in milliseconds.

e VaiableTI (thetimingbit) turnsON.

» Variable.Q (thetimer output bit) remains ON.

Whentheeapsed time (Variable.ET) incrementsand equal sthe preset time
(Variable PT):

» VariableET (thedapsed time) staysfixed at the preset value.

* VaiableTI (thetiming bit) turns OFF.

» Variable.Q (thetimer output bit) turns OFF.
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Operating Example
Thefollowing diagramisan exampleof high-voltage cabinet fansthat are kept running
for 1 minute (60,000ms) after the high voltage turns OFF,

Power_Supply

High_Voltage Power_OFF TOF High_Voltage_Cabinet_Fans
| | M @ {3
| EOOOO(PT  ET |
M
Tl
. | |

A oa ¢ o e r

A: Thetimer input bit (IN) turnsON, thetiming bit (T1) remains OFF, thetimer
output bit (Q) turns ON, and the elapsed time (ET) isreset to 0.

B: Thetimer input bit (IN) turns OFF, thetimer startstiming (T1 turnsON), and the
timer output bit (Q) remainsON.

C. Whentheedapsedtime (ET) equalsthe preset time (PT), thetimer output bit (Q)
turns OFF, thetimer stopstiming (T1 turns OFF), and the el apsed time staysfixed
at preset time (ET=PT).

D: Thetimer input bit (IN) turnsON, thetiming bit (T1) remains OFF, thetimer
output bit (Q) turns ON, and the elapsed time (ET) isreset to 0.

E Thetimer input bit (IN) turns OFF, thetimer startstiming (TI turnsON), and the
timer output bit (Q) remains ON.

F. Beforetheeapsedtime (ET) equalsthe preset time (PT), thetimer input bit (IN)

turnsON, and thetimer stopstiming (T1 turns OFF). Thetimer output bit (Q)
remains ON, and the elapsed time (ET) isreset to O.
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VWSl TP (Timer Pulse)

IN: Timer startingbit Variable
PT: Presettimeof timer N s oL
Q Timeupflag PT ET

ET: Present valueof timer

When thetimer input bit (IN) receives power onetime, the TPinstruction turnsON the
output bit (Q) for theduration of the preset time (PT), in milliseconds.

Operation Overview

Special Variable Description Variable Type
PT Preset Value Integer

ET Present Value Integer

Q Timer output bit Discrete

Tl Timing bit Discrete

When power ispassed to thetimer starting bit (IN), the TP instruction starts, and:
* Vaiable.ET (thedapsedtime) beginstoincrementinmilliseconds.

* VariableTI (thetiming bit) turnsON.

« Variable.Q (thetimer output bit) turns ON astheinstruction passes power.

Whenthee apsedtime (Variable.ET) equal sthe preset time (Variable.PT):

» Variable ET (thee apsed time) staysfixed at the preset valueif the TPinstruction
isstill receiving power.

» VariableET (thedapsedtime) resetsimmediately to zeroif theinstructionstops
receiving power.

* Vaiable.TI (thetiming bit) turns OFF.

» Variable.Q (thetimer output bit) turns OFF.

When thetimer starting bit (IN) stops passing power to start the TPinstruction, the
elapsedtime (Variable.ET) isreset to zero, and thetimer output bit (Variable.Q) turns
OFF — only if it has already reached the value of the preset time (Variable.PT). Other-
wise, it continuestiming, and thetimer output bit (Variable.Q) remainsON.
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Operating Example
Thefollowing diagramisan exampleof alampthat lightsup for three secondswhenthe

switchispressed.
Light_Up_3 _Seconds
Switch TF Lamp
|} @ 0y
| 3000FT  ET |

A: Thetimer input bit (IN) turnsON, thetimer startstiming (T1 turnsON), and the
timer output bit (Q) turns ON.

B: Whentheeapsed time (ET) equalsthe preset time (PT), thetimer output bit (Q)
turns OFF, thetimer stopstiming (TI turns OFF), and the elgpsed time staysfixed
at thepreset time (ET=PT).

C. Thetimer input bit (IN) turns OFF, and theelapsed time (ET) isreset to 0.

D: Thetimer input bit (IN) turnsON, thetimer startstiming (T1 turnsON), and the
timer output bit (Q) turnsON.

E Thetimer input bit (IN) turns OFF, thetimer continuestiming (Tl remainsON),
and thetimer output bit (Q) remains ON.

F Whentheeapsed time (ET) equalsthe preset time (PT), thetimer output bit (Q)
turns OFF, thetimer stopstiming (TI turns OFF), and sincethetimer input bit
(IN) isOFF, the elapsed time (ET) isreset to O.
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il CTU (UP Counter)

CE: Counter starting bit
R Counter reset bit
PV: Preset valueof counter R

CTU

PYCY

Q: Counter output

CV: Present value of counter

Operation Overview
Special Variable Description Variable Type
PV Preset Value Integer
cv Current Value Integer
R Counter Reset Discrete
UP UP Counter Discrete
QU UP Counter Output Discrete
QD Down Counter Output Discrete
Q Counter Output Discrete

When the counter input bit (CE) passes power, the current value (Variable .CV) is
incremented by oneif the counter reset bit (Variable.R) is OFF and the current value
(Variable.CV) issmaler than Preset value (Variable PV).

Whenthe current value (Variable.CV) isequd to the preset value (Variable.PV), the
counter output bit (Variable.Q) isturned ON, and theinstruction passes powe.

When the counter reset bit (Variable.R) isON, the current value (Variable.CV) isreset
to zero.

The counter output bit (Variable.Q) isa so turned OFF.
Operating Example

Thefollowingdiagramisanexampleof the CTU ingtruction notifyingthe
Error_Detection output when five errors have been counted during aone-minute period.

Minute_Timer_Start OperationError_Counter_Reset
| | O
Operation_Error_Counter
Dperation_Error_Occur | T Error_Detection
—F} CE @ {3
F
Py CW

@V\ote:
2]

The counter is reset every scan. To count an event like the
example above, be sure that the PT instruction is positioned
before the CTU instruction’s position. The CTU instruction is
a level input.
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Yyl CTD (DOWN Counter)

CE: Counter starting bit Variable
. CTD
R Counter reset bit e ol
PV: Preset value of counter R
YOV

Q. Counter output

CV: Present value of counter

Operation Overview
Special Variable Description Variable Type
PV Preset Value Integer
Ccv Current Value Integer
R Counter Reset Discrete
upP UP Counter Discrete
QU UP Counter Output Discrete
QD Down Counter Output Discrete
Q Counter Output Discrete

When the counter input bit (CE) passes power, the current value (Variable .CV) is
decremented by oneif the counter reset bit (Variable.R) is OFF.

When the current value (Variable.CV) becomes equal to or lessthan zero after
decrementing, the counter output bit (Variable.Q) isturned ON, and theinstruction
passes power.

When the counter reset bit (Variable.R) isON, the preset value (Variable.PV) isset to
thecurrent value(Variable.CV).

The counter output bit (Variable.Q) isa so turned OFF.
Operating Example
Thefollowing diagramisan exampleof the CTD instruction passing power and notifying

theError_Detection output when five errors have been counted during aone-minute
period. Thetimer resetsthe counter every minute.

Minute_Timer_Start OperationError_Counter_Reset
1 | LY
1 N Ly
Operation_Error_Counter
Operation_Error_Occur PR i) Error_Detection
—F | E e {

R
S [P 2

@Ikv\ote: The counter is reset every scan. To count an event like the
X2 example above, be sure that the PT instruction is positioned
before the CTU instruction’s position. The CTD instruction is

a level input.
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il CTUD (UP/DOWN Counter)

CE: Counter starting bit Variable
UP: UP Counter flag e ol
R Counter reset bit up  Qu
PV: Preset value of counter Ev ES

Q: Counter output

QU:UP Counter Output
QD:Down Counter Output
CV: Present value of counter

Operation Overview

Special Variable Description Variable Type
PV Preset Value Integer

Ccv Current Value Integer

R Counter Reset Discrete

uP UP Counter Discrete

QU UP Counter Output Discrete

QD Down Counter Output Discrete

Q Counter Output Discrete

When the UP Counter enableflag (Variable.UP) isON, the CTUD instruction operates

thesameasthe CTU (UP Counter) instruction.

When the UP Counter enableflag (Variable.UP) is OFF, the CTUD instruction operates

thesameasthe CTD (Down Counter) instruction.

After executingthe CTUD ingtruction:

 [fthecurrent value (Variable.CV) isequal to or greater than the preset value
(Variable.PV), the Counter Output and UP Counter Output (Variable.Q and
Variable.QU) areturned ON.

 If thecurrent value (Variable.CV) isequd to or lessthan zero, the Counter
Output and Down Counter Output (Variable.Q and Variable.QD) areturned ON.
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Operating Example
Thefollowing diagramisan exampleof the CTUD instruction continuously counting up,
from 0 to 10, and then down from 10to O.

The SecondTimer outputsapulseto the Up/Down Counter every second.
The UP bit turns ON when the Up/Down Counter reaches 0, and turns OFF when the
Up/Down counter reaches 10 (the preset value).

UpDown.QD UpDown.UP
) £

UpDown.QU UpDown.UP

| ] oy
1T L

SecondTimer.Q UpDown
SecondTimer.Q [Tom oTUD
oy N Q E Q-
1000/PT  ET P QU

F QD
napy oy

@V\ote: If the counter reset bit (Variable.R) turns ON when the Counter
2] Up enable flag (Variable.UP) is ON, the current value
(Variable.CV) is set to zero. If the counter reset bit (Variable.R)
turns ON when the Counter Up enable flag (Variable.UP) is
OFF, the preset value (Variable.PV) is entered to the current

value (Variable.CV).

yacicl BCD (BCD Conversion)

A: Data ECD

B: Result to be stored —{EM  DN—
A B

Whenthe BCD instruction isexecuted, abinary number assigned to A isconverted to
binary-coded decimal format, and theresultisplacedin B.

The BCD instruction does not pass power if an error occurs.

A B
Integer

0 Integer
Integer Constant

Thelargest value of A that can be converted isOx SF5EOFF. If A istoo large,
#FaultCodeisupdated with the error code, and #Overflow isturned ON.

See 3.2.16 — “#Faultcode,” and 3.2.19 — “ #Overflow.”

@V\ote:
2]

If the value cannot be converted, the value in B is undefined.
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308 BIN (Binary Conversion)

A: Data BIN

B: Result to be stored _EN Dg_

Whenthe BIN instruction isexecuted, abinary coded decimal number assignedto A is
converted to binary format, and theresultisplaced in B.

TheBIN instruction does not pass power if an error occurs.

A B
Integer

0 Integer
Integer Constant

If Alisnot avalid BCD number, #FaultCode will be updated with the error code, and
#Overflow will turn ON.

See 3.2.16 — “#Faultcode,” and 3.2.19 —“ #Overflow.”

@'\I\ote:
2]

If the value cannot be converted, the value in B is undefined.

¥ Sl ENCO (Encode)

A: Data
EMCO

B: Result to be stored —EN Dg—

Thevaueentered in A isencoded and output to B. The ENCO instruction readsthe 32
bitsin A for the bit position that isON, and this positionisoutput to B asabinary vaue.
If severd bitsin A are ON, themost significant bit positionisoutput to B.

The ENCO instruction always passes powe.
Thecombinationsof valid variable datatypesfor the ENCO instruction areasfollows:

A B

Integer Integer

Integer Array Integer Array (same size as A)
Integer Constant Integer
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E.g.. If 0x00000008isenteredin A, the output B is 0x00000003.

Bit Position 3130 78 23 27 25 25 24 2322 212019 18 17 16 15 1412 121110 9 & 7 6 32 1.0
A IDIDIDIDIDIDIDIDIDIEIIIJIEIIIJIEIIIJIEIIIJIDIDIDIDIDIDIDIDIUIDI [1]o]o o]
Bit POSItion 4y 5y 35 25 27 26 25 24 23 22 21 20 19 18 17 16 15 14 1312 1110 8 3 7 432 1.0
B InIulnIulnIulnIulnIulnIulnIulnIulnIulnlulnlulnlulnlulnlul [ofr]r]

%’k"\Ote-' e |If O is entered in Input A, the error code “13” is set to
X #FaultCode as a minor error (#OverFlow).

See 3.2.19 — “#Overflow.”

* The ENCO instruction does not support variable modifiers
(assigned bit, word, or byte).

* The ENCO instruction is supported by GLC2000 Series

units only.
iyl DECO (Decode)
. —EM  DM—
B: Result to be stored 4 B

Thevaueentered in A isdecoded and output to B. The DECO instruction reads A asa
binary value, and the corresponding bit positionin B isup. 0to 31 areavailablefor
input.

The DECO ingtruction aways passes powe.

Thecombinationsof valid variable datatypesfor the DECO ingtruction areasfollows:

A B

Integer Integer

Integer Array Integer Array (same size as A)
Integer Constant Integer

E.g. If 0x00000003isenteredin A, the output B is0x00000008.

Bit Position 3130 2928 27 26 25 242322 212019 18 17 16 15141312 1110 9 & 7 6 321
A IIJIEII'JIEIIIJIEII'JIEIIDIEIIIJIEIIIJIEIIIJIEIIIJIUIDIUIUIUIDIUIDIUIDI [ofo]1]

1

Bit Position 5y 30 7323 2726 25 24 223 22 21 2013 13 17 16 15 14 12 12 11 10 § 8 B 4 0
B InIulnIulnIulnIulnIulnIulnIulnIulnIulnlulnlulnlulnlulnlul1IuI [0]
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» If a value other than O to 31 is entered in Input A, the error
code “13” is set to #FaultCode as a minor error
(#OverFlow).

See 3.2.19 — “#Overflow.”

e The DECO instruction does not support variable modifi-
ers (assigned bit, word, or byte).

e The DECO instruction is supported by GLC2000 Series
units only.

VRN VP (Jump)

—=xLabelMame

@V\ote:
2]

When the IM Pinstruction receives power, control jumpsto the specified label. Unlike
the JSR instruction, control doesnot automatically returnto therung following the IMP

rung.
A jump cannot be made over aSTART, SUB START , SUB END, ACT START or
ACT END labdl.

Jumping upward might createaninfiniteloop.
Execute control to periodically reach the END rung and reset the watchdog timer.
JMP must bethelast instruction on arung.

vl JSR (Jump Subroutine)

—==x SubroutineMame< <

When the JSR instruction receives power, the control jumpsto the specified subroutine.
After the subroutine executes, control returnsto therung that followsthe JSR instruction
and continuesto executethat rung’sinstruction. A subroutine name can not be dupli-
cated.

JSR must bethelast instruction onarung.

Restrictions
Upto 128 jumpsfrom the subroutine can be used. One subroutine jump uses one stack.

When using the FOR/NEXT instruction, calculatethetotal size of stacks.

@V\ote:
2]

The number of stacks that can be used in the logic program
is 128. Only the FOR/NEXT instruction and the JSR instruc-
tion use nests.

See 4.2.46 —“FOR/NEXT Instruction.”
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Rl RET (Return Subroutine)

iRl FOR/NEXT (Repeat)

—<RETURN>—

When the RET instruction receives power, control isforced from asubroutineandis
returnedtoitsoriginal location . Execution continuesfrom therung that followsthe Jump
Subroutine(JSR) instruction.

Becausethe SUB END instruction returns control when the subroutineiscompleted, the
RET ingtructionisnot awaysnecessary.

TheRET instruction must bethelast instruction onarung.

FOR
—EN DN—
&

MEXT

The FOR/NEXT instruction repeatsthelogic program between corresponding FOR
and NEXT ingtructions, for the number of timesspecifiedin A. After executing A the
specified number of times, the step that followsthe NEXT instruction will be processed.

If A isequal to or lessthan O, thelogic program flow between FOR and NEXT isnot
executed, but jumpsto the step that followsthe NEXT instruction.

The FOR/NEXT instruction dways passes power.
Validvariabledatatypesfor the FOR/NEXT instruction areasfollows:

A

Integer

Integer Array
Integer Constant

Restrictions

» EachFORIinstructionrequiresaNEXT instruction.

e Donotinsertinstructionsbeforeor after FOR and NEXT instructionson the
samerung.

» Upto64 nestscan beincluded in each instruction.

If theinstruction exceeds more than 64 nests, amajor error occursand error
code“4” isdisplayed in #FaultCode. Two stacks are used for one nesting. When
using the JSSR ingtruction, calculatethetotal size of stacks.
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@Ikv\ote: For information about the errors or warnings displayed
X2 by the Editor’s error check, refer to Pro-Control Edi-
tor Operation Manual, Chapter 7, Appendix 1 —"Er-

rors and Warnings.”

For information about #FaultCode error codes, refer
to 3.2.25 — “#FaultCode.”

* When specifying the number of nests, the time required
for the program’s entire execution must NOT exceed the
value of Watchdog Timer.

See 3.2.27 — “ #WatchdogTime.”
* The number of nests that can be used in a logic program

is 128. Only the FOR/NEXT instruction and the JSR in-
struction use nests.

See 4.2.44 - “JSR instruction.”

* The FOR/NEXT instruction is available only with GLC 2000
Series units.
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LS Area Refresh

5.1

LS Area Refresh Overview

IOCOAd~<>»r©TWwnm-—0

LS AREA REFRESH FEATURE
The GLC unit usesthe LS Area's System Data Areato control the changing of screens,
the sounding of buzzers, etc. These are processed as GL C display features.

Therefore, to usethe above screen change and buzzer functionswiththe GLC unit's
controller functions (the System DataArea s* mapped” functions), theL SAreamust be
registered asavariable, with the controller and display features operating viathe sharing
of LSareadata

Thisisdefined asthe LS AreaRefresh.

Itisaso possibleto use an areaoutside of the System Data Arealif the GL C controller
featuresor display features need to share data.

Display Features Controller Features
""""""""""" i LT T i
LS Area ! ! Variable Area !
I I I
I LS Area | Lofi
System Data Area I Refrech : CONTROLLER o :
! | | MEMORY (For User G 11
Other Shared Area I : defined variables, ! :
C
I I etc.) I
I I 7 I
I I
I I > P ||
= : | = !
User Area : : System Data Area 0 :
I I G |
1 R 1
: : Other Shared Area A :
I I I
I I M |
Special Relays | < > Special Relays !
I | I
I I
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WA LS Area Refresh Settings

When using thelogic programto designatethe LS Area, thedesired variablemust first
beregistered in Pro-Control Editor. This section describesthis procedure.

VARIABLE REGISTRATION

In Pro-Control Editor’s Datamenu, click Variable Typeto openthe Variable Type
diaogbox.

Thevariableshandled inthe LS Areaareregistered asan internal Integer and array.
Inthefollowing example, the size of aSystem Areaarray is20 words, and any addi-
tional datato be shared will be added to that amount. Therefore, if the user wants 16
words of datato be shared outside of the System Data Area, the cdculationis 16
words of data plusthe System Data Area' s 20 words, for atotal of 36 words.

B Variable Type
M amme: ] ' ok |
Dizcrete £39 Irtemnal
?iﬁ'.aelr 23 Input . Spaly

" e
) Array ﬁize:

W] Retertive W] Global

e Qpt [ cewe ]
Mot Azzigned L2 Quipu

%Ik'v\ote:

X2

e The Special Relay Area is called the LSS area.
e The maximum LS size is 276 words.

Therelationship between variablesand addressesarelisted inthefollowing table.

Variable Name*! Address LS Address

LS[0] 0 LS0000

LS[1] 1 LS0001 System Data Area
LS[19] 19 LS0019
LS[275] 275 LS0275 Other Shared Data
LSS[0] 2032 LS2032

LSS[1] 2033 LS2033 Special Relays
LSS[15] 2047 LS2047

For detailed information about the LS Area and Special Relays, refer
to the Device/PLC Connection Manual.

1. Names of system variables that are used with the GLC unit’s logic program.
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A Sharing Data with External Devices

When using external communication devicedatawiththe controller features, thedatais
shared viathe LS Area. However, if data sharing between the controller featuresand
the external communication device dataregister exceeds 16 words, the performance of
screen display featuresmay deteriorate.

Display External
Controller 1 S
Processing Communication
Features .
Features Devices
LS[0][ System Data | LS0000 | System Data Top
Area < > Area Address™
LS[19] LS0019 \ System Data "
nWord
LS[20] LS0020 Read Area Area
—> \
LS[35] LS0035 mWord™3
LSS[0] LS2032
Special Relay [@¢——Jp» Special Relay
LSS[15] LS2047
LS Arearefresh provides | SIO Data Transfer provides
data sharing data sharing

1. Start Address defined in the Initial Settings of the GLC unit.

2. n=0to 20, depending on the System Data Area setting items selected in the Initial
Settings of the GLC unit.

3. m=0to 16, depending on the size of the Read Area designated in the Initial Settings
of the GLC unit.
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To set the Read Areaand Variable L S to exceed 16 words, the Read Area can be set
to 256 words, and Variable LS can be set to 276 words. A maximum of 16 wordsis
recommended when setting datathat is shared with the controller, display processing
features, and external communicationdevice.

Example When the Variable LS sizeis set to 36 words and the Read Areaiis set to 256

words.
Display External
Controller Processing Communication
Feature Feature Device
Lz[o]| System Data Lzooop| System Data System Data
Area 4_D> Area Lg——— Area 20 Words
L5 [35] COLS00SEE e 16 Words
256 Words
L§[275] Lsoperg |y )

Example When the Variable LS is set to 276 words and theread areais set to 16

words.
Display External
Controller Processing Communication
Feature Feature Device
System Data L:0000 System Data System Data
A ‘_U' _1_., 20 Words
Le[25]) 16 Words
256 Words

Lefz7e] [

* When the controller’s logic program, tags used to update the Dis-
play Processing feature, and the logic program from an external 1/O
unit attempt to change the same variable at same time, priority is
determined by the timing.

)
Important

* When writing data to the Read Area in the GLC, be sure that data
written from tag setup and data written from the controller’s logic
program do NOT overlap or conflict.
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ote: When the Read Area is used efficiently and the GLC and
2] external communication device share data, the GLC can be
used as the external device’s slave device, which also allows
the use of an FA type POP unit, or an I/O data collection unit.

Writes GLC Data

‘GLC External |

ey Communication
I/0O Unit Device

Reads External Communication Device Data

SR | S Area Refresh Cautions

Usethe L SAreaRefresh featureto control the system areausing the controller feature
or to view Read Datafrom an external communication device. Digital Electronics
Corporation recommendsthat you usethe datasend/receivere ated Initialize areaor the
Operation Designation Change parameter settingsto control therefreshing of datainthis
area, rather than refreshing the datain addresses L S000 to L S0035 and L S2032 to

L S2047 intermittently viathecontroller feature.

If thefrequency of the LS Ared sdatarefreshisincreased, the LS Area Refresh may
not be executed within one scan. Be awarethat errors, such asan External Communica-
tion Device communication error, may occur.

Becausethe Variable LS— an Integer variable—is 32 bitsin length, when the System
DataAreais 16 bitsinlength, only thelower 16 bitsare available.
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/O Drivers

N I/O Drivers Overview

To performexternd 1/O, the GLC unit’s1/O unit must be attached and itsrelated 1/O
driversmust beinstalled.

For detailed 1/O Driver information, refer to the Pro-Control Editor
Operation Manual, 2.11 —*1/O Configuration.”

Thefollowingtableliststhe GL C-supported drivers.

Models Supported Drivers
GLC100 Series DIO Driver

GLC300 Series Flex Network Driver
GLC2300 Series

GLC2400 Series Flex Network Driver
GLC2600 Series

ote: When an I/O error occurs and the controller stops, create the

X2 following logic program. There will be a delay of approximately
one scan, from the time the error is detected until the time
the logic program stops.

In the following example, an I/O error is detected with #IOFault,
and logic execution is stopped by assigning 1 to #Command.

#IOFault hACS
| | EM DMp———
Off 1IN OUT|# G ammand
0

When an I/O error occurs, #lOFault will turn ON. Detailed
information can be checked by #lOStatus.

See3.2.18 —“#lOFault” and 3.2.20 — “#Command.”
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WA Flex Network I/F Driver

This section describesthe Flex Network driver menusinthe GLC unit'sOFFLINE
mode.

Prior to executing any Flex Network Driver menu instructions, be sureto download the
Flex Network driver from Pro-Control Editor softwarein your PC. Also, for GLC100
and GL C300, be sureto confirm that the Flex Network I/F unit is attached to the back

of your GLC unit. The Flex Network I/F unit isequipped with GL C2300, GL C2400,

and GL C2600.

To return to the GLC unit’'s OFFLINE mode, refer to the GLC unit’s
user manual (sold separately).

Flex Network I/F Unit Self-Diagnosis

Select FLEX NETWORK DRIVER in the GLC OFFLINE mode’'s CONTROLLER
MENU. Thefollowing FLEX NETWORK DRIVER MENU window will then appear.

To select communication check:

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series

MATN INITIALIZE /Flexietwork MEN MATN MENL

COM. CHECK | CONTROLLER MENU
ERR S-Mo. DISPLAY' Flex Metwork MEMU
1/0 MONITOR | COMMUNICAT | ON CHECK

ERR S-NMNo. DISPLAY

I/0 MONITOR

When the logic program changes from the RUN mode to either the

! OFFLINE or RESET mode, the GLC or the I/O signal will operate as

Important follows, regardless of the Output Hold setting. Be sure to consider
this when changing to either the OFFLINE or RESET mode.

GLC Condition RUN OFFLINE RUN

Analog Output o : o o : o
. utput from Logic utput from Logic
No Analog Output
/O Signal Program d P Program
No Analog Ouput

! The RESET mode's I/O signal OFF timing is NOT fixed.
Important
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Here, the number of the Flex Network 1/0 unitsthat have been connected to the Flex
Network I/F units, aswell asthe S-Nos. that have been connected to each I/O unit will

be checked.

Viathe communication check operation, thefollowingitemscan be checked:

o currently connected /O units

* currently mafunctioningl/O units(connectionsection)

Communication Check Procedure

1. Pressthe COMMUNICATION CHECK button, and the COMMUNICATION

CHECK SETTINGS window will appear.

2. Set Communication Speed to elther 6 or 12. Setting the communication speed
faster may causetheunit to beeasly influenced by noise. Normally, set this speed

to 6Mbps.
GLC100/GLC2300 Series

COM.  CHECK SETUP NE)(T
TRANSFER SPEED Mbps) I:l

When this test is performed, all

connected |/0 unit S-No s are reverse
color. When wiring the |0 units, he
sure all S-No. s use original settings

and are unigue.

GLC300/GLC2400/GLC2600 Series

COMUNICATION CHECK SETLP ||
TRANSER SPEED (Mbws) 6 12

When this test is performed, all

connected 170 unit S-No.s are reverse
color. When wiring the [/0 units, be
sure all $-No.s use orisinal settings

and are unique.

3. Pressthe NEXT button, and the COMMUNICATION CHECK window will

4. Pressthe START button to begin the communication check.
Thecurrently connected 1/0 unit's S-No. will bedisplayedinreversecolor.

GLC100/GLC2300 Series

GLC300/GLC2400/GLC2600 Series

COM. CHECK,

Total Corrected 170 nits [ |

Conrected S-Mo.s are reverse color.

COMMUNICATION CHECK l STRT I [ RETURN ]

Total corrected 1/0 units [ |

Corrected 8-No.s are reverse color.

112 3 /4 ]516 718
g 101121514 15|16
17018 |19 120 |21 |22 | 23 |24
25 |26 |27 (28 29 |30 |31 |32
33 34 135 36 |37 )38 39 |40
41 142 143 [ 44 145 |46 | 47 | 48
43 150 |51 |52 |53 |54 |55 | 56
b7 |58 159 [ 60 | 61 | B2 | 63

5. Toreturn to the FLEX NETWORK MENU window, pressthe RET button.

Pro-Control \er. 4.0 User Manual

6-3



Chapter 6 — I/O Drivers

To Select Error S-No. Display

When the Error Code No. 841 occurswhilethe logic program isbeing executed, the S-
Nos. of thel/O unitsthat have been excluded from the communication circuit and
malfunctioning /O unitswill bechecked.

See 6.4.3 —“Flex Network I/F Unit Troubleshooting.”

1. Touch the CONTROLLER MENU window’s FLEX NETWORK DRIVER
section.

The FLEX NETWORK DRIVER MENU will appear.
2. Pressthe FLEX NETWORK DRIVER MENU'Ss ERROR S-NO. DISPLAY.

The ERROR S-NO. DISPLAY window will appear, and the error check will
begin.

The currently connected 1/0 unit's S-Nos. will appear, and the I/O unit S-No.
withtheerror will beshowninreversecolor.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series

FRR S-No. DISPLAY [ReT |

ERR S-Mo. DISPLAY I RETURN |

Error S-Mo.s are reverse color.

Error 5-No.s are reverse color.
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Wl |/O Monitor (1/0 Connection Check)

1. Select the CONTROLLER MENU window's FLEX NETWORK DRIVER, and
the FLEX NETWORK DRIVER MENU will appear.

2. Select the FLEX NETWORK DRIVER MENU window's I/O MONITOR, and
thefollowing I/0 MONITOR SETUP window will appear.

I/O Monitor Settings (when VARIABLE TYPE is set to DISCRETE)
GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series

1/0 MOMITOR SETUP S
12

TRANSFER SPEED (Moes) E TRINFER SPEED (bos) 6

S-Mo. [ 1]
MODEL CODE (Fi-) KI6TS YOBRLY16SK Y16ST XYOBTS ADO4AH DADAAH

MODEL CODE BT VERTABLE TYPE DISCRETE  HORD

YARTABLE TYFE DISCRETE

Communication speed

Set TRANSFER SPEED to either 6 or 12 Mbps. Setting the communication speed
faster may causethe unit to be easily influenced by noise. Normally, set thisspeed to
6M bps.

S-No. (Station no.)
Select S-No. from 1 to 63.

Model
Select from FN-X16TS, FN-XYO08TS, FN-YO08RL, FN-Y 16SK, FN-Y 16SC, FN-
ADO4AH, and FN-DAO4AH.

e Whenusing FN-XY 16SK and FN-XY 16SC, select FN-X16TSfor input, and
FN-Y 16SK S or FN-Y 16SC for outpui.

e Whenusing FN-X32TS, select FN-XY 16TS.
Designate the S-No. set by the I/O unit for the lower 16 bits.

Designate the S-No. for the higher 16 bitsby adding 1 to the S-No. set by the
[/Ounit.

* FN-XY16SK, FN-XY 16SC, and FN-X32TS can be used with the GL C2000
Seriesunit.

Variable type
Select VARIABLE TY PE from DISCRETE and WORD.

*  Only the Word setting can be used for FN-ADO4AH and FN-DAO4AH.

3. Pressthe NEXT button, and the following I/0 MONITOR window will appear.
Thiswindow’sitemswill vary depending on the selected VARIABLE TY PE.
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FN-X16TS/FN-XYO8TS/FN-YO8RL/FN-Y16SK/FN-Y16SC/FN-XY16SK/
FN-XY16SC/FN-X32TS>

I/O Monitor (when VARIABLE TYPE is set to DISCRETE)

TheINPUT areatermina numberswhere data has been entered will appear inreverse
color. Touching an Output areatermina number will output the dataand reversethat
number’scolor.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
II/ILJ[;UTNITOR S-Mo.1 10 WNITR o1
Lol o o o sf of ¢ i el
| 8] o] nol ] w ws] 1] v [ ) (o () ) G [ [
OUTPUT L) [
Lol f o sf of of of « EiririniEirieiE

Lol ol ul ol o s vl s 1/8/8)0/B/5 0 B/a/0/EEEE
EEEEEEEER

Theabovewindows display the maximum input/output pointsof an I/O unitinthe Flex
Network system. The number of input/output pointswill vary depending oneach |/O
unit model. Useeach unit withintherangeof its1/O points, beginning from"0".

When using aninput-only I/O unit, useonly input areaof thewindow, and whenusingan
output-only I/O unit, useonly the output area. When using aunit with inputsand out-
puts, use both theinput and output area.

I/O Monitor (when the VARIABLE TYPE is set to WORD)

Theinput datawill be displayed intheinput section, if any. Enter the necessary datain
the output section viatheten-key pad. When using the GLC100 and GL C2300 Series,
touch the dataentry field, and aten-key keypad will appear. After entering data, touch
the OUT key to output the data. Datawill be displayed in the decimal format.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
140 MONITOR I=a
TNPUT 3-Mo.1 . 1/ MONITOR o1 |
[ o] e w
[ o] s
OUTPUT QuTeuT
— (0-66535)
[ o] w56 — =
1tflzyls|lafls]lsll7/ls]lle]o T BS
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A
/A\
\

Enter data within the output range, according to the number of the I/O

] tor d |
,,,,p;”am points in each 1/0O unit.
I1/0 Points I/0 Range
8 010255
16 010 65535
I\ e Data will be output to the I/O unit for the number of I1/O points ac-
[mportant cording to the MODEL selected on the /O MONITOR SETUP win-
dow.

* |f data that cannot be expressed in the 8-bit system is entered in an
8-point output I/O unit, excess data will be ignored.

15 0
/o Monitor [o]oJoJoJoJo]1]1]o]o]o]o]o|1]0] Entering 386"
8 Point LLLLLLLL
1JoJoJoJoJo]1]o] Outputs 130"

Output Unit

FOR FN-ADO4AH/FN-DAO4AH

I/O Monitor (Channel Setting)
The system switches successively through the sel ectabl e settingswhen the channel area

IS pressed.
GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
I /0 MONITOR SETUP .
[@][@] 1 /0 MONITOR SETUP
N ! =

When the NEXT button is pressed, the system switchesto the next /O MONITOR
screen. The screenisdifferent for FN-ADO4AH and FN-DAO4AH.
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FOR FN-ADO4AH
/O Monitor

Thisdisplaysinput data.

GLC100/GLC2300 Series

GLC300/GLC2400/GLC2600 Series

/0 MONITOR (reT | _
5-Ho. 1 k . 170 MONITOR ot
CHA
INPUT RANGE © [ ~ &Y
INPUT 0 - &Y
nyc 0 - 4085 2 [ o] ¢ 0 - wmo
Yokkk %Rk

UELEIE L 1 2 4llslffs|l7lleflellc T || BS

Pressing the RET(URN) button returns control to the 1/O MONITOR screen.

A/D Conversion Table

Input Range Setting Input Range
0~5V 0~ 4095
1~5V 0~ 4095

0~ 10V 0~ 4095
-5~5V -2048 ~ 2047
-10~ 10V -2048 ~ 2047
0~ 20mA 0~ 4095
4~20mA 0~ 4095

Settings other than maximum/minimum, A/D conversion sample count,
and the file type operate with the set content stored on the 1/O unit
side. To change the settings saved on the I/O unit side, change the
settings in Pro-Control Editor and download the logic program to
the GLC. The logic program will then be set to RUN mode, and the
settings will be enabled.

The settings of the range changeover switch on the I/O unit side
are read in the internal unit when the 1/0 unit’s power cord is plugged
in. To change the settings of the range changeover switch, be sure
to turn the I/O unit’s power OFF and then ON again.

The settings of the range changeover switch on the I/O unit side
are read in when the logic program is switched to RUN mode. To
change the settings of the range changeover switch, change the
logic program to STOP mode and then to RUN mode. If the ranges
do not match, the data cannot be read correctly.

6-8
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FOR FN-DAO4AH
/O Monitor

Chapter 6 — 1/O Drivers

Enter datawith the keypad. With the GL C100 and GL C2300 Seriesunit, touching the
screen’sdatadisplay will call up thekeypad. After entering al data, pushthe OUT

button to output the data. All dataisdisplayed in decimal format.
GLC300/GLC2400/GLC2600 Series

GLC100/GLC2300 Series

1/0 MONITOR
S-Mo, 1
CH 1
OUTPUT RAMGE @ 0-18Y

E( o o- 4095)

IEXEIETE.

[/0 MOMITOR
CH 1

QUTPUT -

[/

0-

5

S-Ne. 1

ke ko

[ -]
[ ]
Ha
[ -]
[ -]
[ o]
HE
[ -]

B
=

F
[T

* Touch the up and down arrow to increase/decrease the range value.
Each time the value is changed, the new value is output to the I/O

unit.

e Pressing the RET(URN) button will clear the current data, even if the

output hold setting in the I/O unit is ON.

D/A Conversion Table

Input Range Setting Input Range
0~5Vv 0~ 4095
1~5V 0~ 4095
0~10v 0~ 4095
-5~5V -2048 ~ 2047
-10~ 10V -2048 ~ 2047
0~ 20mA 0~ 4095

4~ 20mA 0~ 4095

e« The settings of the range changeover switch on the I/O unit side
are read in the internal unit when the I/O unit’s power is plugged in.
To change the settings of the range changeover switch, be sure to
turn the I/O unit’s power OFF and then ON again.

* The settings of the range changeover switch on the I/O unit side
are read in when the logic program is switched to RUN mode. To
change the settings of the range changeover switch, change the
logic program to STOP mode and then to RUN mode. If the ranges
do not match, the data cannot be written correctly.

Pro-Control \er. 4.0 User Manual
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Troubleshooting

Thefollowingisadescription of possible problemsthat may occur when using the Flex
Network I/F unit, and their solutions.

FLEX NETWORK I/F UNIT I1/O ERRORS

For a detailed explanation of Flex Network I/F unit 1/0 errors, please
refer to the Flex Network unit’'s Users Manual.

ERROR CODES
I/O errorsincludethose occurring during writing and reading. When one of theseerrors
occurs, the controller writes an error code to # OStatus.

Setting Errors

Error Code Contents Solution
501 Internal variable error mapped to 1/0
terminal.
502 External variable error mapped to 1/O
terminal.
503 Outp.ut variable error mapped to /O Resetihe variable used.
terminal.
504 Discrete variable error mapped to
analog terminal.
Integer variable error mapped o
505 , .
discrete terminal.
506 Variable type not supported by driver. | Correctthe variable type.
507 Variable is not mapped to terminal. Map the variable to all terminals.
Two or more terminals are using the same
801 Terminal numbers are duplicated. terminal number, possible causing transfer
failure. Download the project file again.
Two or more areas are using the same
802 M ultiple S-No. exist area number, possibly causing transfer
failure. Download the project file again.
Two or more terminals are using the same
803 S-No. is outside of accepted range. terminal number, possible causing transfer
failure. Download the project file again.
Two or more I/O units are using the same
804 S-No. range overlap at the analog S-No. The analog unithas S-Nos. for four
unit stations. Reset so there is no S-No.
overlap.
Two or more I/O units are using the same
805 S-No. range overlap at the high- S-No. The high-speed counter unithas S-
speed counter unit. Nos. for eight stations. Reset so there is no
S-No. overlap.
Two or more I/O units are using the same
806 S-No. range overlap atthe single-axis| ~S-No. The positioning unithas S-Nos. for
positioning unit four staions. Reset so there is no S-No.
overlap.

6-10
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Error Code Contents Solution
There is no Flex Network unit Th.e.ID number read from the Flex Nelyvprk
821 unitis notcorrect Occurs when the unitis
atiached.
not atiached.
A hardware error may have occurred.
Intial Error. Inifialization failed to . 'Flor details, refer to
822 synchronize the Flex Network I/F unit |  the Flex Network unit's user manual.
and the units driver. Please contact your local Pro-Face
distributor.
Check 1o see if the communication line is
823 Analog unit seting error disconnected, power is not supplied to the
/0 unit, or the I/O unitis malfunctioning.

Runtime Errors

Error Code Contents Solution
. . Check all related wiring.
841 There is an /O unit grror (loose R%fer 10 the Elex
connector, mafluncton, etc.) Network User Manual (sold separately).
Disconnected output signal line of This is likely due to disconnection in the
842 sensor for input to the analog unit (A/D|  output signal line. Check the output signal
conversion unit) line of the sensor.
The High-Speed Counter unit detected an
error.
843 Error in the high-speed counter unit Refer to the Flex
Network High-Speed Counter User
Manual (sold separately).
Iniial error in the high-speed counter Qheck bsee ﬁcommumcaﬂon Ime ®
844 unit disconnected, power is not supplied to the
/O unit, or the I/O unitis malfunctioning.
- . . Check to see if communicaton line is
Communication error with the high- . . ,
845 speed counter unit disconnected, power is not supplied to the
/O unit, or the I/O unitis malfunctioning.
The positioning unit detected an error.
. . . . . Refer to the Flex
846 Error in the single-axis positioning unit Network Single-Axis Positioning Unit
User Manual (sold separately).
Communication error with the single- Qheck D see ifcommunicaﬂon Iipe s
847 disconnected, power is not supplied o the

axis positioning unit

/O unit, or the I/O unitis malfunctioning.

Internal Errors

Error Code

Contents

Solution

850

859

Driver Error.
A major system error has occurred.

Resetthe GLC. Ifan error code stil
appears, try to identfy if the error is due to
the GLC itself, or t a related/connected
device.

Write down the error
code and refer to your GLC User Manual.

Contactyour local Pro-face distributor.

Pro-Control \er. 4.0 User Manual
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el DIO Driver

Thissection explainsthe GLC OFFLINE mode'sDIO menu. Besurethe DIO unitis
securely attached prior to using any of the DIO unit’sfeatures.

For instructions on how to move to the OFFLINE mode screen, refer
to the GLC Series User Manual (sold separately).

M DIO Unit Self-Diagnosis

Thissection explainshow to usethe DIO unit’s Self-Diagnosisfeature.
For detailed information, refer to the GLC Series User Manual (sold
separately).

1. Touch the OFFLINE screen’s Controller Menu to open the DIO Menu area.

GLC100 Series GLC300 Series

MATN CTRL MENU DI0 MENU

MAIN WENU
DINDOUT | GONTROLLER MENU

D10 DRIVER MENU

|| DI N/DOUT

2. Touchthe DIN/DOUT key to openthefollowing screen.
GLC100 Series

DIMN/DOUT CHECK | SET | | ESC |

Warning!

GLC300 Series

DIN/DONT CHECK

HARNING
For testing purposes,
external output is produced.
Confirm that no external devices

are connected to the GLC. Confirm that no external devices are connected to the GLC.

For testing purposes,external output is produced.

Ingert the DINADWT loophack cakle.

Connect the DIN/DOUT loopback cable.

3. Touch either the Set or Start key to start the self-diagnosis.
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Thischeck sendsan output signa from the output unit to theinput unit. Therefore, prior
to performing this check, be sureto attach the DIN/DOUT loopback cable.

/A

When switching to the OFFLINE mode or when resetting from the logic

i program’s RUN state, the 1/O signal may turn to OFF. Be aware of the

u
Important

possibility that the I/O signal will turn OFF.

GLC Condition

RUN

OFFLINE RUN

Analog Output

I/O Signal

Output from Logic
Program

Output from Logic

No Analog Output
g P Program

No Analog Ouput

LOOPBACK CABLE CREATION
Usethefollowing diagram when creating the DIN/DOUT loopback cable.

COM Al
24V Bl
COM A2
24V B2 I
1=
NC A3
NC B3 DC24v
NC A4
NC B4
DOUT15 A5
DIN15 B5 —:I
DOUT14 A6 —
DIN14 B6 —:I
to to to
DOUT1 A19 —
DIN1 B19 —:I
DOUTO A20
DINO B20 —:I
Recommended Products
Connection Type Manufacturer Model Number
) FCN-361J040-AU (Connector)
Soldered Type Fujisu FCN-360C040-B (Cover)
FCN-363J040
Crimped Type Fuijitsu FCN-363J-AU/S
FCN-360C0404-B
A6TBX36 (Terminal Block)
Terminal Block Unit Type Mitsubishi AC*TB (Cable)
(** = cable length)
Yokogawa TA40-ON

Pro-Control \er. 4.0 User Manual
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Rl /O Monitor (I/0 Connection Check)

OntheDIO driver menu touch I/O Monitor to call up thefollowing screens:

When I/O Monitor has been Selected

GLC100 Series

GLC300 Series

[/0 MONITOR SETTINGS

MODULE NUMBER. (No.0-1) II|

INPUT TERMINALS DISGRETE
OUTPUT TERMINALS WORD

170 MONITOR SETTINGS
MODULE HUMBER  (No.0-1)
INPUT TERMINALS
OUTPUT TERMINALS

RUN

0 1
DISCRETE WORD
DISCRETE WORD

(o |

Select theModule No. — either O or 1. (The*0” unit isattached directly to the GLC,
andthe*1” unitisattached to the back of the*0” unit.

Select the Input Variable Type, elther Discrete or Word.
Select the Output Variable Type, either Discrete or Word.

For example, if you enter “0” astheModuleNo., “ Discrete” asthe Input Variable Type,
and “Word” asthe Output Variable Type; then touch the RUN button inthe screen’s
top-right corner, thel/O Monitor screen will appesar.

GLC100 Series

GLC300 Series

1/0 MOMITOR
IKPUT MODULE No. =

Lol o o] 4 o o -

el sl ol o] ve] 1] 1] 15

QUTPUT

[ ] e

170 MOHITOR MODULE Mo. [—
S I O P I A B P
[

QUTPUT

[ ] e ot

Whenthelnput Variable TypeisDiscrete, theinput terminal (S-No.) will appearin
reverse color. When the Output Variable TypeisWORD, usetheten-key keypad to
enter the data. When using aGL C100 seriesunit, touch the dataentry field and the ten-
key keypad will appear. After entering data, touch the OUT key to output the data.

Datawill bedisplayedinthedecimal format.
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Troubleshooting

Thisareaexplainshow to solve possible DIO unit problems.
DIO UNIT INPUT ERRORS

lamp is OFF and
no input can be
performed.

Inputcommon line is incorrecty wired.

Error Type Possible Cause Solution
Input monitor DIO Unitis defective. Replace DIO Unit
lampis ON .
amp 'S ON, but Enable I/O is not selected. Select Enable I/0.
no input can be
performed. Program is incorrect Correct program
DIO Unitis defective Replace DIO Unit
. Common line wiring check.
Input monitor

Common line breakage check.
Common terminal looseness check.

External imput power is incorrect

Provide the correct voltage.

DIO unitis not correctly atiached.

Atiach the DIO unit securely.

Connector is not securely attached.

Atiach the connector securely.

Allinputlines do

Designated Input

noturm OFF DIO Unitis defective Replace DIO Unit
DIO Unitis defective Replace DIO Unit
Program is incorrect Correct the program.

Check common line wiring.

Noise is causing unit mis-operation.

lines do notturn Input wiring is incorrect Check common line breakage.
ON. Check common terminal for looseness.
External unitis defective. Replace the unit.
Input ON period is too short Lengthen the Input ON time.
Designated Input | pjo Unitis defective Replace DIO Unit
lines do notturn
OFF. Program is incorrect Correct the program.
External Input voltage is incorrect Provide the correct voltage.
Input terminal screws are loose. Tighten the terminal screws.
Inputarea Program is incorrect Correct the program.
randomly turns Connector is notsecurely atached. Atach the connector securely.
ON or OFF.

Reduce the noise level.
Atiach a surge killer.
Use a shielded cable.

Pro-Control \er. 4.0 User Manual
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DIO UNIT OUTPUT ERRORS

Error Type Possible Cause Solution
DIO unitis defectve Replace DIO unit

Ouput monitor Output line wiring check.

lamp is ON, but Outputcommon line is incorrectly wired. [  Output line breakage check.

no ouputcan be Output terminal looseness check.

performed Load currentis incorrect Provide the correctcurrent
Connector is not securely attached. Atiach the connector securely.

, DIO unitis defective Replace DIO unit
Ouput monitor —
. Program is incorrect
lamp is OFF and Correct program.

no ouput can be

Output area is completely OFF.

[Use 1/0] box is not selected.

Setthe [Use I/0].

performed

DIO unitis not correcty atached. Atiach the DIO unitsecurely.
Output lines do . . .
noturm OFF DIO unitis defecive Replace DIO unit

DIO unitis defectve Replace DIO unit
Designated output Check output line wiring.

lines do notturn
ON

Ouputwiring is incorrect

Check output line breakage.
Check output terminal for looseness.

External unitis defective.

Replace unit.

Designated output
lines do notgo
OFF

DIO unitis defective

Replace DIO unit

Current leakage, residual voltage
causes causes incorrectrecurrence.

Change design of external device. l.e.
Atiach dummy resistor, efc.

Output area
randomly turns
ON/OFF

Load voltage is incorrect

Correctvoltage load.

Output terminal screws are loose.

Tighten the terminal screws.

Program is incorrect Output commands
are overlapping.

Correctthe program.

Connector is not securely attached.

Atiach the connector securely.

Noise is causing unit mis-operation.

Reduce the noise level.
Atiach a surge killer.
Use a shielded cable.
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ERROR CODES

I/O errors are Read/Write errors. When /O errors occur, the controller writes an error
codeto the# OStatus variable. Thelogic program continuesto operate. Thefollowing
explanation of possibleerror causes and solutionsfor when the DIO unit isattached to

Chapter 6 — 1/O Drivers

theGLC.
Setting Errors
Error Code Contents Solution
501 Interpal variable error allocated o I/0 Resetthe variable used.
terminal.
External variable error allocated to 1/0
502 .
terminal.
Output variable error allocated to I/O
503 .
terminal.
504 Discrete variable error allocated to
analog terminal.
505 Integer variable error allocated to
discrete terminal.
506 Variable type not supported by driver. Correct the variable type.
Two or more terminals are using the
. i same terminal number, possibly
801 Terminal numbers are duplicated. causing Fansier Gilure. Download e
WLL file again.
Two DIO units are using the same
802 M ultiple modules are used. module number. Reset these numbers
so they do not overlap.
803 M odule number has exceeded 1. Seta module number from 0o 1.
804 Unit number starts fom 1. Setthe DIO"urI1'|t nearestthe GLC units
rear face o "0".

Pro-Control \er. 4.0 User Manual
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Initialization Errors

Error Code Contents Solution
The number of DIO units registered in
821 the WLL fle and the actual number of E;gectme number of connected DIO
DIO units connected are different '
Module "0" does not exist Confrm that the DIO unitis securely
822 o . connected to the GLC and correctthe
DIO Module "0" does not exist. . .
DIO driver setings.
Module "1* does not exist Confrm that the DIO unitis securely
823 o . connected to the GLC and correctthe
DIO Module "1" does not exist. . .
DIO driver setings.

Runtime Errors

Error Code Contents Solution

Module "0" read-out data is incorrect

840 After two successive read attempts, the Increase the ime of the Input signal's ON
GLC has detected that the value of DIO period.
Module "0" is incorrect.
Module "1" read-out data is incorrect

841 After two successive read atempts, the Increase the ime of the Input signal's ON
GLC has detected that the value of the period.
DIO Module "1"is incorrect
M odule "0" output data is incorrect.

842 Incorrect output data was detected by an |  Ensure that there are no noise-related or
internal loopback check from DIO other adverse effects.
Module "0".
M odule "1" output data is incorrect.

843 Incorrect oufput data was detected by an |  Ensure that there are no noise-related or
internal loopback check from DIO other adverse effects.
Module "1".

Internal Errors
Error Code Contents Solution

850 ,
Driver Error Record the Error Number and contact

864 A major system error has occurred. your local Pro-face distributor.
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Error Messages

8 Error Message List

This chapter describes error messagesthat can appear onthe GLC unit. Theerror
messages described here arethose rel ated to the Pro-Control program only.

For further information concerning GLC error messages, refer to the
GLC Series User Manual (sold separately).

Error Message Cause

Solution

The logic program file has not
been downloaded to the GLC or
the GLC units logic program file
is damaged.

“Invalid ladder file"

Download another copy of the
project file from Pro-Control
Editor.

The GLC units current /O driver

"Fatal Error; Drive Check Failed"| . .
is incorrect

Check thatthe I/O driver
designated in the logic program
fle and the driver installed in the
GLC are the same.

The dowloaded file's data may

"Global Data Area Too Small"
be damaged.

Download the project file again.
Iftis does not fix the problem,
contactyour local Pro-face
distributor.

The GLC units system file is
incorrect The fle may have
been damaged during
downloading.

"Can't Set Priority"

Check that the model type setin
the GP-PRO/PB Il software file
is a"GLC" type, and re-transmit
the projectfle.

A fatal error has occurred in the

"Exception nnn:mmm:000]" ladkder logic program

Write down the error message
details and consult your local
Pro-face distributor.

"Waichdog Error The Constant Scan Time is

Reset the Watchdog ime so that
itis longer than the Constant
Scan Time. If doing so exceeds

PRO/ PB lll is using a variable
that does not existin the logic
program file.

longer than the Watchdog time. the Watchdog Timer's limit, the
Constant Scan Time (program)
should be changed.
Unable to find variable "XXX".
Either the logic program file has
"Bad Var: xxx" notbeen downloaded, or e GP- Download the project file again.

Pro-Control \er. 4.0 User Manual
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Error Message

Cause

Solution

"Bad Array: Xxx"

The number of elements used in
the GP-PRO/PB il array
variables and those used in the
logic program fie's array variables
are difierent

After saving the logic program
file, download the project file
again to the GLC.

"Bad Type xxx"

The GLC variable "XXX"'s type is
difierentfrom the GP-PRO/PB IlI
variable type.

After saving the logic program
fle, download the project file
again to the GLC.

"Unknown register type"

This variable type does not exist.

"Register is missing"

Cannot find variable used for
Writing.

"S100 file index is out of range"

Cannot find variable used for
Reading.

"Too many entries in the S100
file"

Too many variables are being
used. Limitis 2048.

"S100 file is missing"

Cannot find S100
(variable storage file).

After saving the logic program
file, download the project file
again to the GLC.

"Over Compile count MAX"

Too many Tags or Parts are
being used.

Reduce the number of Tags or
Parts and then download the
project o the GLC again.

"Logic Program is Empty"

The logic program file has not
been downloaded to the GLC, or
the logic program file in the GLC
(FEPROM) is damaged.
(GLC2000 Series only)

Download the logic program fle
again from Pro-Control Editor.

"No backup logic program in
FEPROM"

The project fle has notbeen
copied to FEPROM atter online
editing. This is a warning
message. (GLC2000 Series only)

Copy the project file to FEPROM
using GLC offine menu.

"SRAM checksum error"

WLL fle stored in SRAM is
damaged.
(GLC2000 Series only)

Download the project file again
from Pro-Control Editor.

"SRAM data broken"

The batery for SRAM back-up
may have run out This is a
warning message.

(GLC2000 Series only)

Execute from the projectfie in
FEPROM. Using online edit,
check that no changes have
been made in the logic program.

"Exception 65532 [xxxx : xxx] "
"Exception 65533 [xxxx : xxx] "
"Exception 65534 [xxxx : xxx] "
"Exception 65535 [xxxx : Xxx] "

GLC heap memory is insufficient
Memory for storing programs and
variables is sufiicient, however
logic program memory is
insufficient

Setup the GLC unit again with
GP-PRO/PB Il after reducing
the logic program size, or the
number of variables and labels.
Also reduce the number of array
variable elements, or shorten the
name of variables and labels.

"Exception 137  [xxxx : xxx]"

Incompatble I/O has been set.

Check the I/O configuration and
re-allocate the I/O.
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/WA Error Codes

Thefollowing tableliststhe#FaultCode errorsthat arewrittenin when errorsoccur.

Error Code Level Cause

0 Normal No errors

1 Minor Thg calculated resutt, .or the conversion of a Real variable to an Integer
variable has resulted in an overfiow.

2 Major A reference was used for an area outside the array's range.

3 Major A reference was used for a bit outside the Integer's (32 bit) range

4 Major The stack has overflowed.

5 Major Incorrect command code is being used.

6 — Reserved for System.

7 Major The Scan tme is now longer than the Watchdog time.

8 Major Reserved for System.

9 Major Software Error. Depending on the type of problem, the system may
need t be restarted.

10 — Reserved for System.

11 — Reserved for System.

12 Minor BCD/BIN Conversion Error

13 Minor ENCO/DECO Error*

14 — Reserved for System.

15 Minor The logic program of the backup memory (SRAM) is damaged. The
logic program of FEPROM will be executed.*!

1. Thiserror occurs only with GLC2000 Series units.
Qlkv\ote: Major Faults and Minor Faults

* When a major error occurs, the controller immediately stops
executing the logic program.

e \When a minor error occurs, the controller is able to con-
tinue executing the logic program.

e Check the cause of the error.
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Chapter 7 — Errors

&) Program Errors

ThefollowingtablelistsPro-Control Editor’sprogram operation errors.

Error Type Possible Problem Solution
Control Memory power is cut | Batiery Alarm Exchange Unit
Keep Area data is not Memory Alarm Exchange Unit

preserved.

Program is not operating
normally.

Program transfer mistake.

Use GP-PRO/PB lll to
download the project file again.

Refer to

the Pro-Control Editor
Operation Manual, 5.2 -
"Transferring Preparation
Screens to the GLC."

Data is output from I/O even in
STOP mode.

When output data performs
RUN/STOP switchover, I/O output
hold is enabled.

Disable this feature.
Refer to

Pro-Control Editor's Online
Help.

Soon after entering RUN
mode unitchanges to STOP
mode.

A Command Execution Alarm has
occurred. Or, a major faulthas
occurred.

Check the contents of System
variable #FaultCode data and
modify the program.

Refer to the
Pro-Control Editor Oper-
ation Manual, 3.4 - "View-
ing System Variables."

Check ifthe System variable
#Command has been written,
and modify the program.

See
3.2.25 - "#FaultCode," and
3.2.29 - "#Command."

Pro-Control Editor cannot
enter configuration setings.

The logic program file cannot
be downloaded from
Pro-Control Editor.

The project (.prw) file cannot
be downloaded from
GP-PRO/PB 1.

The data transfer cable used to
send data from GP-PRO/PB Il to
the GLC unitmay be loose or
disconnected.

Also, the PC or GLC units power
may have dropped, causing
excessive noise and possible
destruction of the contents.

Check whether the data transfer
cable is unplugged or if there is
noise influence. Ifthe problem
continues, please contact your
local Pro-face distributor for
assistance.

Data cannot write to or read
from the I/O.

Enable I/O is not selected.

Setthe enable 1/0.

1. Enable 1/0 is used to input and output data between the GLC and 1/0 units.
After downloading the logic program to the GLC unit, the external 1/0 devices
cannot be performed in RUN mode. (As a safety precaution, the 1/O is not en-
abled in the default setting.) It is necessary to set up the Enable /O beforehand
to write and read data to the 1/0.

For information on how to set up, refer to Pro-Control Editor
Operation Manual, 3.1 —* Controller Configuration” and 3.2 —
“ Starting and Stopping the Controller.”
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