PREFACE

Thank you for purchasing Pro-face' sladder |ogic programing software, Pro-Control
Editor Ver. 4.3, for usewith GLC seriesunits.

To ensure the safe and correct use of thisproduct, be sureto read all related materials
carefully and keep them nearby so that you can refer to them whenever required.

———————————— NOTE ————————————

1. Thecopyrightstoal programsand manualsincluded in Pro-Control Editor
Ver. 4.2 (hereinafter referred to as* thisproduct”) arereserved by Digital
Electronics Corporation. Digital Electronics Corporation grantstheuseof this
product toitsusersasdescribed in the* Software Licence Agreement” (in-
cluded withthe CD-ROM). Any violation of the abovementioned conditionsis
prohibited by both Japaneseand foreign regul ations.

2. Thecontentsof thismanual have been thoroughly inspected. However, if you
shouldfind any errorsor omissionsinthismanua, please contact your loca
sadesrepresentative.
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| 3. Regardlessof theaboveclause, Digita Electronics Corporation shall not be
| held responsiblefor any damages, lossesor third-party claimsresulting from
I the use of thisproduct.

| 4. Differencesmay exist between the descriptionsfoundinthismanua andthe
I actua functioning of thissoftware. Therefore, thelatestinformationonthis

| softwareisprovidedintheform of datafiles(Readme.txt files, etc.) and/or

| separate documents. Refer to these sourcesaswell asthismanual prior to use,
|
|
|
|
|
|
|
|
\

5. Eventhoughtheinformation containedin and displayed by thisproduct may be
related tointangibleor intellectual propertiesof Digital ElectronicsCorporation
or third parties, Digital Electronics Corporation shall not warrant or grant the
use of said propertiesto any usersor other third parties. Also, Digital Elec-
tronics Corporation shall not beliablefor problemsrelated tointellectua
propertiesof thethird party caused by using theinformation containedinand
displayed by thisproduct.

— e e e e e e e .

© 2003 Digita ElectronicsCorporation. All rightsreserved.
Digital ElectronicsCorporation, September 2003.

For information about the rightsto trademarks and trade names, see“ TRADE-
MARK RIGHTS.”
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TRADEMARK RIGHTS

The company namesand product names used in thismanual arethetrade names,
trademarks (including registered trademarks), and service marks of their respective
companies. Thisproduct doesnot includeindividual descriptionspertainingtotherights

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

Thefollowing termsusedin thismanual differ fromtheofficia tradenamesand trade-

marks (listed above).

;e;?u;fed In this Formal Tradename or Trademark
Windows 95 Microsof® 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 Microsoft® Windows® 2000 Operating System
Windows XP Microsoft® Windows XP® Operating System

APPLICABLE PRODUCTS

Thefollowingisalist of productsused with Pro-Control Editor Ver. 4.3 software. In
thismanual, thefollowing names are used to describe seriesunitsand products.
“GPType’ refersto GP-PRO/PB 111 for Windows Ver. 6.3.

Product

Series Model GP Type
Name
GLC100 Series GLC100L GLC100-LG41-24V GLC100L
GLC100S GLC100-SC41-24V GLC100S
GLC300 Series GLC300T GLC300-TC41-24V GLC300T
GLC2300 GLC2300L GLC2300-LG41-24V GLC2300L
Series GLC2300T GLC2300-TC41-24V GLC2300
GLC2000 GLC2400
. . GLC2400T GLC2400-TC41-24V GLC2400
Series Series
GLC2600
Series GLC2600T GLC2600-TC41-24V| GLC2600

Pro-Control Editor Ver. 4.3 User Manual
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HOW TO USE THIS MANUAL

The GP-PRO/PB 111 C-Package02 manuals consist of seven volumes. A description of
eachisfound inthetable below. These PDF manualsarelocated in disk 2 of your
C-Package02 CD set. (The* Setup Guide” isnot included asaPDFfile.) Supplemental
explanationsand additiona or revised information about functionsmay be provided as
datafiles. To read thedatafiles, click the[ Start] button, point to [Programg],
[Pro-face], and [ProPB3 C-Package], then click [ReadM €] to view thisinformation.

For detailed information on Pro-face products, pleaserefer to that product’s user
manual (sold separately).

GP-PRO/PB Il C-Package02

Describes software installation and basic application

Setup Guide
P development procedures.

Pro-Control Editor Ver. 4.3

Describes the software settings for combining with the
GLC, variables, and instructions.

Provides exercises for learning the basic functions, from
installation to operation, and a list of error messages.
Describes procedures using the variables registered by the
Pro-Control Editor for use bythe GP-PRO/PB Il

GP-PRO/PB Il for Windows Ver. 6.3
Describes the installation, operating procedures, and

software functions of the GP screen creation software.
Explains "tags" for specifying on-screen functions of the
GP.

Describes the parts and symbols provided in the software
for creating GP screens.

Describes procedures for connecting the GP to PLCs,
temperature controllers, and inverters of other
manufacturers.

User Manual (this manual)

Operation Manual

Operation Manual (PDF)

Tag Reference Manual

Parts List

Device/PLC Connection
Manual

For your convenience, after you install the screen editor software, screen layout sheets
can befound in the Pro-face folder described bel ow. You can usetheselayout sheets
for specifying the PL C registerswhen setting the tag addresses. Thelayout sheets
consist of twofiles: List of Device Assgnmentsand Tag Layout Sheet. Thelocation and
nameof eachfileisshowninthefollowingtable.

For directionson using Microsoft® Excd, refer to themanua ssupplied with thesoftware,

*  The abovementioned GP-PRO/PB |11 manuals describe the procedures for devel op-
ing GP screens. The steps for developing GLC screens are identical; simply substi-
tute “ GLC” for “ GP.”

* As a supplement to the manuals listed above, detailed explanations are available in
the GP-PRO/PB I online help.
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Folder Name File Name Contents
DevicelE.xls Listof device
TAG1Exls

Pro-face\propbwin\sheet TAG2E xls Tag layout sheet
TAG3E xls
TAG4E xls

Adobe® Acrobat® Reader isrequired to view the CD-ROM's PDF manuals.

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 dataloss, be sureto observethe
followingingructions

)

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

&
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 surface.

« Do NOT place the disk(s) where they may be exposed to extreme temperatures, high
humidity, or dust.

@

Pro-Control Editor Ver. 4.3 User Manual 9
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DOCUMENTATION CONVENTIONS

10

Thismanua usesthefollowing symbolsand terminol ogy.

If you have any questions about the contents of thismanual, please contact your local
Pro-face salesdigtributor. If you have any question about your persona computer or the
Windows® software, please contact your local distributor or manufacturer.

B Safety Symbolsand Terms

Thismanual usesthefollowing symbolsand termsfor important informationrelated to
the correct and safe operation of thisproduct.

Symbol

Description

>

Warning

Incorrect operation resulting from negligence of this instruction may
cause death or serious injury.

>

3
S
3

Incorrect operation resulting from negligence of this instruction may
cause personal injury or damage to equipment.

S)
Q
g
3

P

Failure to observe this instruction may cause abnormal operation of
equipment or data loss.

)

9
8
£

Instructions / procedures that must be performed to ensure correct
product use.

@

Actions / procedures that should NOT be performed.

General Information Symbols and Terms

Thismanual usesthefollowing symbolsandtermsfor generd information.

Symbol Description
@lkv};te: Provides hints on correct use or supplementary information.
2]
Indicates related information (manual name, page number).
*1, *2, (efc.) Indicates related supplemental information.

Pro-Control Editor

Referred to in this manual as the "Editor." Software for editing,
transferring, and monitoring a GLC unit's ladder logic program.

Controller The control function of a GLC unit.
GP-PRO/PBIII Screen creation software GP-PRO/PBIII for Windows Ver. 6.3.
GLC Indicates the “GLC series” of graphic logic controllers
manufactured by the Digital Electronics Corporation.
External Indicates peripheral devices including PLCs (programmable logic
Communication controller), temperature controllers, and inverters. Note that devices
Device connected through Flex Network and DIO are notincluded.

Pro-Control Editor Ver. 4.3 User Manual



Controller Features

Operating the GLC

The GL C contains both screen display and /0O control features. Thesefeaturesand
thelr respective modes are described bel ow.

GLC Features

— Operation Controller Features —— RUN Mode Constant Scan Mode
Mode - Control Features Logic Program Runs the Logic Program
- Read/Write I/O RUN Mode at the designated time.
Display Mode Percent Scan Mode
- Screen Display Designates the percent of
- Data Transfer with PLC, a single scan used by the
temperature controllers, controller's program.
— OFFLINE Mode inverters, etc. - STOP Mode
- Initial Settings Halt Logic Program Mode
- Logic Program, Screen Data Transfer (Allows the editing, writing,
- Self Diagnosis etc. of the Logic Program)

* Understanding the GLC unit’s operation modes is critical for design-
[N ing a system. Please read this chapter thoroughly to understand the
P operation and to design the system in consideration of safety issues.

« When OFFLINE mode is entered, the controller will stop. Re-entering
RUN mode will reset the GLC.

Pro-Control Editor Ver. 4.3 User Manual 1-1



Chapter 1 — Controller Features

i Controller Feature Overview

The Controller featurefunctionsasfollows. Thefollowing pagesprovidedetailed
descriptions of each step.

Power ON

'

Initial Processing

I

Loading
RESET
[RESET] [RESET]
[PAUSE] [RUN]
[RESET] First Scan
Temporary Perform 1 Scan . [Perform 1 Scan] STOP
Stop [ ] Running First Scan )
4

[Continue] [STOP]

[STOP]

M nitial Processing

Thisistheinitia statethat the engineusesto performtheL ogic Program. Onceinitidiza-
tionisfinished, the Controller entersthe® Loading” state.

W L oading

Here, theactud reading-in of the L ogic Program from memory isperformed. After a
check determineswhether the Logic Program issuccessfully loaded or not. If anerror
has occurred, error processingisperformed. If Loading issuccessful, the program
entersthe [STOP] state. If the [Power ON] Operation Mode has been set to [START],

the[RUN] ingtructionisautomatically performed.

Pro-Control Editor Ver. 4.3 User Manual



Chapter 1 — Controller Features

B STOP

Inthisgtate, the Controller iswaiting to receive another instruction. Oncethe[RESET],
[Perform 1 Scan], [Continue], or [PAUSE] instructionisreceived, the Controller will
changetothat state.

* The[RESET] ingtructionwill changethe programto the[L oading] State.

Atthistime, variablesareinitidized. Retentivevariablesmaintain databeforethe
power shutsdown or the GL C resets. However, when triggering Controller resetin
Monitoring mode'?, or when using #Command, thevaueset in Programming
Mode?isused astheinitia value. The[RUN] and [Perform 1 Scan] instructions
clear non-retentivevariablesto zero (0).

* The[RUN] ingtructionwill changetheprogram stateto [ Running].
» The[Perform 1 Scan] instruction will perform the program once.
B First Scan

Executesthel/O Read, performsany Logic Program that ishigher than the START
level, and executesthe [/O write.

B Running

Thisisthelogic program execution engine' scontinuous performancemode. Inthis
mode, it executes |/O Reads, performs L ogic Programs, executes|/O writes, and
updates System Variables(such as#AvgL ogicTime, #AvgScanTime).

* The[RESET] ingtructionwill changethe programto the[L oading] State.

e The[STOP] instruction will changethe program to the[ STOP] state.

e The[PAUSE] ingtructionwill changethe programto the[ Temporary Stop] state.
B Temporary Stop

Thelogic program execution engineistemporarily stoppedinthisstate. Toavoidan 1/O
watchdog timeout, the system executes an I/O read and 1/0O write. However, thelogic
program isnot executed, so the output state does not change. When acommandis
received, the system switchesto the appropriate state.

* The[RESET] instructionwill changethe programto the[L oading] State.
» The[Perform 1 Scan] instruction will perform the program once.

* The[STOP] ingtruction will changethe programto the[ STOP] tate.

e The[Continue] ingtructionwill changetheprogramtothe[Running] state.

1. This mode is used to edit the program currently being executed by the controller.

2. This mode is used to create a program.

Pro-Control Editor Ver. 4.3 User Manual 1-3



Chapter 1 — Controller Features

RUN Mode

RUN M ode usesthefollowing steps.

Constant Scan/
Percent Scan

RUN Mode

Yes

Perform Logic
Program

!

END Processing
(Update System Variables, etc.)

< easemn 1

Yes

Scan Time Adjustment

)

Scan
Completed

B Scan Time Adjustment

Thisadjustment isperformed every 64 scans. The varioustypesof adjustmentsare
described below for Constant Scan Time and Percent Scan Time.

& Constant Scan Time Mode
GLC scantime= (#AvgLogicTimex 100) / 50

@ Percent Scan Time Mode
GL C scantime= (#AvgLogicTimex 100) / #PercentAlloc

For information about #AvgLogicTime or #PercentAlloc, see Chap-
ter 3—"System Variables.”

m The GLC unit’s Scan Time includes an error.

Important
Model Difference
GLC100 Series approx. - 0.2%
GLC300 Sene; approx. + 0.3%
GLC2000 Series

14 Pro-Control Editor Ver. 4.3 User Manual



Chapter 1 — Controller Features

INIRCEN G.C Scan Overview

GL C Scantime hastwo modes: Constant Scan Time mode and Percent Scan Time

mode. Their basic scantimeincludesthe Controller feature (logic program execution
time) and the Display feature (screen display/touch panel processing/external device
communication processingtime), asfollows.

A A )
Controller feature section
-I/O Input Data Read
A 4
1 START
Start Stop Operation
2 I A
Logic time Logic Program Execution | operation
3 I
M 4 END
5| PEND
I/0 Output Data Write
h 4 Y
A A Display feature section
S_can Executes only during the set scan time, minus
time the logic time (when performing a constant
scan)
- Screen Display
Graphic - Touch Panel Processing
processing - Communication Processing
time
A 4 \ 4 v

See 1.1.2 —“RUN Mode.”

Pro-Control Editor Ver. 4.3 User Manual




Chapter 1 — Controller Features

B Constant Scan Mode
Thismode constantly executesthe program during the scan time set.

When this setting isused, the screen isused more often for datadisplay and less often
for operation, with control (logic program) the priority.

A o
Logic Time I/O Input Data Read
Processing time \ 1 ~START
for logic program Logic Program Execution Start Stop  Operation
(variable) 2 1 1
Opelr?tion
1T
4 -END
Y 5 [-PEND
Scan time ! 1/0 output Data Write
(fixedscan |- - —-------- Y ____

period) Graphic pro-
cessing time
= Scan time -
logic time

Graphic processing time= Setting timefor constant scan time mode (ms) —logictime
(variable)
E.g.. [If constant scantimeisset to 50msand logic executing timeis20ms
Graphicprocessngtime = 50ms—20ms
=30ms

Thelonger thelogictime, theshorter thegraphic processngtimewill become.
Though GLCdisplay responsewill bedower, thelogic programwill executecontinuoudly.

A When the logic time exceeds 50 % of the designated setting value for
! constant scan mode, the scan time is automatically adjusted so that it is
Important  twice as long as the logic time.

E.g.: When the logic time is 30 ms and the constant scan mode is
50 ms, the scan time is 60 ms.

%Ikv\ote: * Besureto enter the setting value for the scan time in 10ms increments.

X2)

* When determining the value for the setting time, use the #AvgScanTime value
obtained from atest run of the GLC.

See 3.2.2 - "#AvgScanTime.”
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W Percent Scan Mode
Thismode variesthe scan time according to the percentage set by thelogictime

Thisfeature setsthe priority to screen operation speed and screen switching speed
required during Logic Program execution.

A
I/O Input Data Read
Logic Time . . 1rSTART )
o Logic Program Execution Start Stop  Operation
Processing time 2 I} Ht
for logic pro- 5 Operation
i

gram
Scan Time (Set by percent- sleo
Logic set time age, variable) \ 5PEND
+ screen I/O Output Data Write
processing |- - - - - - - _ _ Yy vy _ L ___________
time = 100%
(variable)

Graphic pro-

cessing time

= Total scan time

- Logic time (set

by %)

Y \

Scantime=Logictime/ Percent scan set time (%)
E.g.. If percent scantimeisset to 40% and logic execution timeis20ms
Scantime = (20 + 40) x 100
=50ms
Graphicprocessingtime =50ms— 20ms
=30ms

Whenlogictimeincreases, display processing timea soincreases, resultinginlonger
scantimes.
Thelonger thelogictime, thelonger thetimeall ocated to display processing. Therefore,
thedisplay isupdated more quickly, but thelogic program processing cycledows.
Xfl * Thereis no change in the processing time for one instruction in a

logic program.
Important gicprog

* The percent scan setting value cannot be set to more than 50%.
 When the percent scan setting is set to 50%, the display and logic pro-
gram are processed at the same time. The display process will not be
given priority.
%I}V:Jte: Set the percent scan value so that the scan time is set in 10ms increments.

X2
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Variables

Thischapter explainsthe different typesof variablesused by Pro-Control Editor.

Using hardware-independent variablesenhancesthereusability of your programs.

el \/ariable Names

Pro-Control Editor usesvariablesto store |/O and counter data. Variables are user-
designated and are used as-isinthelogic program.

In aconventional PLC, the areaused to storedatais called adevice address. These
addresses are given specific names by each PLC manufacturer.

PLC Manufacturer External /O Internal Timer Datg
(Examples) Relay Register
Company "M" X001 M 100 T200 D00001
Company "O" 01 1001 TIMOO0O DM 0000
g;grlgzlraEtlieocntron cs Switchl Timerstart Timer %Ene;aung

With Pro-Control Editor, you can assign namesto these device addresses and usethem
asvariablesinalogic program.

PLC

X001
—

==
OF

K&0

M100 f_\

T200
—

0 TZ00

y

i

C

e

Manufacturer’s Device Address

When designating variablenames, beawareof thefollowing limitations.

Pro-Control Editor

Switch Larnp
|k )
Off Off
Timer
Timerstart TOM
|| | (R ] —
Off BO|PT ET|O
i 1
l‘m?r.u

Ot

Variable Name
(User-defined name)

» Maximum Variable Namelengthis20 characters (20 bytes).

» Nodifferentiation is made between upper-case and lower-case characters. If dupli-

catesare created, only thefirst word registered will be enabled (valid).

Eg. If*TANK” wasregistered before“tank,” “tank” will beinvaid, eventhough
enteringit will not createan error.

Pro-Control Editor Ver. 4.3 User Manual
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Chapter 2 — Variables

Except for thefirst character, variable names can use numbers.
Variable names cannot contain spaces.

Theunderscore(_ ) istheonly specia character that can be used.
However, consecutive underscores( ) cannot be used.
(OK: tank_1; Not OK: tank__1).

The“#’ dgn cannot be used, sinceitisareserved character, .

“LS’ and“LSS’ arereserved variable namesfor usein the System DataArea, the
Read Area, and for Specia Relays. Therefore, they cannot be used for user-defined
variablenames.

See Chapter 5—-“LS Area Refresh.”

When creating variable names, Pro-face recommends using the under score char -
acter to divide the variables into blocks, or groups. This will make the variable
names easier to find in the Pro-Control Editor’svariable list.

Eg. If youhaveseverd conveyor beltsinyour factory system (Conveyer A,
Conveyor B, Conveyor C, etc.), includean identifying character in the motor
and sensor variablenames:

Conveyor A variables:
A_Motor
A_Sensor
You could also nameaDiscrete (bit) asB, Integer asl, floating point asF:
AB_MotorStartingSwitch
Al_MotorRotationNumber
AF_MotorPowerRatio

Here, thevariablesused for contactsand coilsaredistinguished from thevariables
used for basic mathematical operations.

* Youcanasouseanarray to set up variable namesfor each of your PLC's
devices.

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’ Variable names can be designated by the user.
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Variable Types

ThePro-Control Editor usesthreetypesof variables. Discrete (bit), Integer,
and Real. Within thesetypes, Timersand Countersare also used. Arrayscan
be defined and used with each type of variable.

For detailson defining arrays, see2.3—" Accessing Variables”

The maximum sizeof anarray (the number of elementsit contains) is65535.
However, the actual number of elementsthat can be used by any application
islimited by the size of the GL C unit’svariable storage area. The amount of
memory availabletothe GLCfor variablesislimited to 32KB. Besureto
design your system so that the number of variables used does not exceed the
GL Cunit'smemory limit.

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

Variable Type Memory Used (unit:byte)
Discrete 12

Discrete Array 20 + (No. of elements x 12)
Integer 8

Integer Array 20 + (No. of elements x 8)
Real 16

Real Array 20 + (No. of elements x 16)
Timer 48

Counter 80

Inthe PLC, the number of variablesthat can be used by each deviceislimited. Inthe
GLC, however, variablescan beregistered, regardiess of type, aslong asthe overall
limit of 32 KB isnot exceeded.

Conventional PLC Pro-Control Editor

External Input Contact (X) Part A *ariable —
External Output Contact(Y) |  Part B
Internal Relay (M) Part C

Data Register (D) Part D

Timer Part E Total 32

Counter Part F | KB

PLC Device and Pro-Control Variable Comparison

B Discrete Variables

These variables are used to define adiscrete condition, (ON or OFF), using asingle bit
andthevalues“0” or“1.”

B Integer Variables
Thesevariables use 32 bitsto defineinteger valuesfrom -2147483648 to 2147433647.
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B Real Variables

Thesevariablesuse 64 bitsto definefloating decimal point valuesfrom +/-2.25e-308 to
+/-1.79e+308, and “0".

B Timer/Counter
The Timer and Counter consist of multiple specia-purposevariables.
Each dedicated variabl€ stypeisset upindividually.

€ Timer
Thefollowing four dedicated variablesareused for Timer instructions.

For details, see 4.2 —“ Instruction Details.”

\S/ZﬁzlslléZurpose Description™ Variable Type
Variable.PT Preset Value Integer

Variable ET Current Value Integer
Variable.Q Timer Output Bit Discrete
Variable.T| Timer Measuring Bit Discrete

1. Any names can be used for the Special-Purpose Variables.
@V\ote: Even when a timer is designated as non-retentive, the special-purpose variable
2]  “Timer.PT” will retain data.

For alist of retentive/non-retentive variables, see M “ Variable At-
tributes.”

€ Counter
Thefollowing seven dedicated variablesare used for the Counter instructions.

For details, see 4.2 —“ I nstructions Details.”

\S/zrei(;lbal|ezurpose Description™ Variable Type
Variable.PV Preset Value Integer
Variable.CV Current Value Integer

Variable.R Counter Reset Discrete
Variable.UP UP Counter Discrete
Variable.QU UP Counter Output Discrete
Variable.QD DOWN Counter Output Discrete
Variable.Q Counter Output Discrete

1. Any names can be used for the Special-Purpose Variables.

@V\ote: » Even when a counter is designated as non-retentive, the special-purpose vari-
) able “ Counter.PV” will retain data.

» A scan update will not be performed for a counter when it isreset. One scan is
required for resetting the counter.

For retentive/non-retentive variable details, see B “Variable At-
tributes.”
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B Variable Attributes
Variableshavethefollowing attributes, in addition to the variabletype.

& Internal

Usadinternally by the GLC. It cannot be used for external input/output. Internal vari-
ablesareequivaentto PLCinterna relays(internal registers).

€ |nput/Output

Externa input/output isavallable. Assign variablesto /O inthe[ Configure |/O] window.
Thisfeatureisequivaent to theinput/output relaysof the PLC.

For 1/0 configuration details, refer to the Pro-Control Editor Opera-
tion Manual, 2.11 —“ Assigning 1/0.”

& Retentive

Retentive-typevariablesusethe GL C unit'sSRAM, which preservesdatavaluesinthe
caseof apower failure. Theinitial valuesfor thesevariablesare set viaProgramming
mode. When the GL C unit is powered down or reset, al current dataisretained.
However, when the GL C unit’s Controller isreset in Monitoring modeor by using
#Command, or whenlogic programsaredownloaded, all dataisinitialized using Pro-
gramming mode preset values.

Inaddition, reading the GL C unit's . PRW fileswill savethe execution resultstothe
Editor. However, be careful when using retentive-typevariablesasinitial vaues. If these
variablesare designed to vary whilethelogic programisbeing executed, the predeter-
minedinitial valueswill belost when thedatais|oaded into the Editor. Non-retentive
variables are either cleared to O or set to OFF.

/ After GP/GLC unit power is turned OFF and the backup battery runs
| down, data stored in SRAM will be lost. When this happens, all SRAM

Important  (ata is re-initialized to the value(s) set in Programming mode.
@ Global

Thesevariables can be designated aseither global or non-global. Specify "globa" for
variablesthat are used to display Drawing Board Parts. Global variablesare automati-
caly registered as GL C symbolsin the Symbol Editor when you savetheladder logic
program. Thesevariables can a so be shared with the Drawing Board'sdisplay feature.
Global/non-globd settingsof multiplevariablescan be performed s multaneoudy by
selecting the desired variablesfrom the Variable List. Up to 2048 global variablescan
be set.

Refer to the Pro-Control Editor Operation Manual, 4.6 —“ Changing
Variable Attributes.”

@Ikv\ote' Preprogrammed system variables are set to “global” in the GLC unit’sinitial set-
\_)j tings.
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Accessing Variables

Thissection explainshow to accessvariablearray elements, bits, bytesand wordswith
Pro-Control Editor.

Anarray isamethod of declaring and handling multipleelementswithasinglevariable
name. Variablesof the sametype can beregistered as one group using an array.

Oneanaogy isthedrawersof acabinet.

The array variable Cabinet[10] has 10 5

drawers, numbered from[0] to[9]. These E

drawersarecdled Cabinet[0], Cabinet[1], _ €]
. Cabinet W 1A

... Cabinet[9]. Each drawer corresponds 8

toanindividua dataregisterinthe PLC. {3}
8] -1

When using 10 locations of Cabinet g

memory, first declarethevariablenameof
Cabinet and thearray size (number of &-
ements) of 10. Thevariabletype settings
arelisied asfollows:

4 Variable Type
ﬂame:J ] m; |
Lisce 1) Intemal
Tirner 12 Input £pply
Counter £ Dutput
' Configure 10, ; Help
I¥| Retentive  [¥] Global

B Accessing a Discrete Array

To accessthe dementsof aDiscrete array, amodifier [n] must be attached to each
element. To accessthemodifier, it isassgned an dement number, but thefirst element
number inan array must be*0.”

Eg. TheDiscretearray “MotorSetting” isaDiscretearray of 10 elements. The
seventh e ement control sthe output coil Fan. When the seventh element isturned
ON, the output coil turns ON. To accessthe seventh element of MotorSetting,
enter Motor Setting[ 6] .

M otor Setting[6] Fan

| ] £,
1T S
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B Accessing an Integer/Integer Array

Chapter 2 — Variables

Integersand Integer Arrays can be accessed viaarray e ements, bits, bytes, and words.

To accessan array’ selement, add [n] to the end of the variable name. To accessusing

bits, bytes, and words, thefollowing suffixesare used. The modifier [m] isused to

denote the position of theelement in the array being accessed.

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

@ To Access an Element with the Integer Array
AnInteger Array can beused for numerica calculation, tracking of repetitiveinforma-

tion, and datalogging.

E.g.. Torecordthe number of sodassoldin
one month in the Integer Array
Water_Sales, design your array as
follows.

Thearray consists of 31 Integer type
elementsthat correspondtothe31 days
inamonth.

Thefollowing diagramisan exampleof the Integer Array Pressur e, usingthreeele-

ments.

e Pressure 0] representsthe current pressure of the boiler.

[Day 1]
[Day 2]
[Day 3]
[Day4]

[Day 28]
[Day 29]
[Day 30]
[Day 31]

* Pressure1] representsthe pressure upper limit value.

* Pressur € 2] representsthe pressurelower limit value.

When the pressureishigher or lower than the pressurelimit, an darm turns ON.

Water_Sales[0]

Water_Sales[1]

Water_Sales[2]

Water_Sales[3]

Water_Sales[27]

Water_Sales[28]

Water_Sales[29]

Water_Sales[30]

Current Pressure

Pressure[0]

Pressure Upper Limit Value

Pressure[1]

Pressure Lower Limit Value

Pressure[2]

Pro-Control Editor Ver. 4.3 User Manual
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Chapter 2 — Variables

@ To Access an Integer Array using bits

Asisthe casewith the discrete array variables, integer arrays can be accessed viabits,
bytes, and words. To accessthe m+1st bit of the n+1st element inthe
Integer Array Variable Drink Sales, enter Drink_Saleg[n].X[m].

. » Toaccessthelnteger array Alar m’sseventh bit, type Alar m.X[6].

32nd Bit First Bit

(]~ [ = TJi[o]
T

7th Bit

» Toaccessthe62nd bit of the Integer array variable Water _Sales, type

Water Sales.X[61].

32nd Bit First Bit
31 1]o
63 [ 62| 61| 33 | 32
64th Bit 33rd Bit
62nd Bit

Also, for Water_Saleq[1].X[29]:

32nd Bit First Bit
31 1 0 |First Element (No. 0)
31 |30 29] 1| 0 [Second Element (No.
64th Bit 33rd Bit

62nd Bit = First Element's 29th Bit
Asaresult, since Water _Sales.X[61] = Water _Saleq[1].X[29], both can
be used to accessthe 62nd bit of the Integer array Water _Sales.

To accessthe 6th byte of the Integer array variable Water _Sales, both
Water Sales.B[5] and Water _Saleg1].B[1] can be used.

To accessthe 5th word of the Integer array variable Water _Sales, both
Water SalesW|[4] and Water _Saleq[2].W[0] can be used.

Water _Sales.X[61] and Water Saleg[0].X[61] have the same meaning.

Inthefollowing example, the 3rd bit of the system variable#Statusisused asaNO
instruction variable. Thethird bit of #Statusidentifieswhether the GLC unit hasan /O
error or not. Therefore, when thethird bit isturned ON, the output coil’sIO_Error is
turned ON, which providesnotification that an I/O error has occurred.

| #5tatusX[2] I0_Error |

]
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B Accessing a Real Array

Real Arrayscan beaccessed using array el ements. To accessthe elementsof aRed
array, themodifier (n) must be attached to each e ement, which representsthe el ement
number. Also, “0” isused for thefirst lement inthearray.

Eg.. Toaccessthe5th dementintheRed array SolutionTemper atur e, youwould
use" SolutionTemperaturef4]” .

{Note: Pro-Control Editor can handle up to 2048 GL C variables. The elements of the
2] array become single variables. Thus, an array with five elements becomes five
variables.

A Redl array can beused for numerical calculation, tracking of repetitiveinformation

anddatalogging.

E.g.. Torecord the temperature of asolu- Soluon_Temperature[0]
tion every 24 hoursin the Real array Solution_Temperature[1]
Solution_Temperature, thestructureof Solution_Temperature[2]
dataisasfollows. Solution_Temperature[3]

Thearray consstsof 24 Red typeee-
mentsthat correspond to each hour of

aogy. Solution_Temperature[20]
Real element O corresponds to the Soluton_Temperature[21]
temperature dataat 0:00. Solution_Temperature[22]

Solution_Temperature[23]

B Accessing an Indirect Array

Array dementg 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.

Thefollowing example assumesthat you pressthe switch. InthelNCinstruction, "N"
increments by onewith every single scan. Theresult of the ADD instruction (the sum of
"N" and"1"), isthen assignedto A[N]. After five scans have been performed, "1" is
assignedto A[Q], "2"to A[1],"3"toA[2], "4" to A[3], and "5" to A[4].
Notethat theinitial valueof "N" isO.

Switch

| | INC ADD

AIN]
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System Variables

Thefollowingtableprovidesalist of the Controller’s predefined System Variables.

System Variable List

System Variables are used to display the Controller’s current state, and affect itsopera-
tion. System variablesaresmilar to variablesand perform smilarly. Sincesystem
variablesare preprogrammed and defined, they cannot be del eted and their names

cannot be changed.
3 System Variable Description Initial Variable
3 Value Name
Displays the average Logic Time
#AvgLogicTime (Read, Perform, Write) once every 0 Integer
64 scans. (Unit ms)
Displays the latest Logic Time
#AvgScanTime (Read, Eerbrm, Write, Display 0 Inleger
processing) once every 64 scans.
(Unit ms)
#Clock100ms Create 0.1s clock. Discrete
#EditCount Not currenty used by GLC. Integer
Counts the number of tmes a
#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
#logeTime (Read, Perform, Write). (Unit ms) 0 Integer
#Platiorm Indicates the controller's platform. Integer
#ScanCount Excluding the current scan, counts 0 Integer _
- the number of scans performed. g
g Displays the latest Logic Scan Time 3
#ScanTime (Read, Perform, Write, Display 0 Integer &
processing). (Unit ms)
#Status Indicates controller's current status. - Integer
#StopPending Not currenty used by GLC. - Discrete
#Version Displays the controller's version data. - Integer
#WCLScan Not currenty used by GLC. - Integer
#WCLStatus Not currently used by GLC. - Integer
#Year Stores Year data as BCD two digits. - Integer
sMonth Spres Month data as BCD two _ Infeger
digits.
#Day Stores Day data as BCD two digits. - Integer
#Time Stores Time data as BCD two digits. - Integer
Stores Day data as an integer value
#WeekDay betveen 0 and 6 - Integer
Displays the Watchdg Timer' value
#WatchdogTime seteither in the editor or in offine - Integer
mode (Unit ms)
Pro-Control Editor Ver. 4.3 User Manual 3-1
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2 . . Initial Variable
>
8 System Variable Description Value Name
#FaultCode Displays the latest error code - Integer
#FaulRung Displays the rung where the error ~ Inleger
occurred.
>
5 &
(o #|0OFault Turns ON when an error occurs. - Discrete §
o
Turns ON when an overflow occurs
#Overflow due to mathematical commands or 0 Discrete
Real-to-Integer variable conversion.
#Command Changes the controller's mode. 0 Integer
. Defines the mode entered when the .
#DisableA - D
isableAutoStart GLC starts up. iscrete
SFaul Used to stop the perform ance ofan 0 Discrete
Error Handler subroutine.
Controls the completion of the logic
#FaultOnM inor performed when a minor error 0 Discrete
occurs.
. Starts and runs the GLC Ladder
#L M . - I
adderM onitor M onior Featlre. nteger _
%) =
£ Calculates the Percent Scan's ©
= [<5)
g #PercentAlloc percentage. (Unit % ) 0 Integer g
#PercentM emCheck Not currenty used by the GLC. - Integer
Sets the starting rung number to be
#RungNo displayed by the GLC Ladder - Integer
M onitor Feature.
Switches GLC screens by
#Screen assigning screen numbers. 0 Integer
(BIN/BCD)
#StopScans Not currenty used by the GLC. - Integer
Sets the Constant Scan Time.
#TargetScan (Unit ms) - Integer

#Year, #Month, #Day and #Time are saved asthe GL C unit’stime data. Time data

changes are performed via the GLC unit’s Initial settings, or the System Data

Area’s Write settings.

Refer tothe GLC Series User Manual (sold separately), GP-PRO/PB |11
PLC/Device Connection Manual.

@'\I\ote:
)

How to Use System Variables

This section usesa#Screento explain how to use system variables.

Thefollowing logic program switchesthe screen to base screen (B100), which isscreen
number 100. Pressing the switch changesthe screen by substituting 100 in #Screen.

ScreenSmitch M
|} EM DMf——
O ff 100(IN OUT|#5creen
1]
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System Variable Detalils

This section describeseach systemvariablein detall.

#AvgLogicTime

#AvgL ogicTimestorestheaveragelogictimeinmsunits.

Theaveragelogictimerefersto the averagetimerequired in one scan, toread /0O,
executetheladder logic program, and read |/O. Every 64 scans, thissystem variable
updatestheaveragelogictimesinceitslast calculation.

Variable Type: Integer
Set by: Controller
Read Only

#AvgLogicTime

#AvgScanTime

#AvgScanTimestoresthe average amount of time, in milliseconds, that the
controller usesto read inputs, executelogic, write outputs, and perform
display processinginasinglescan. Every 64 scans, thissystemvariable
updatesthe average scantime.

Variable Type: Integer

|
|
Set by: Controller i R
// l \“\.
Read Only 7 : N N,
/! N
e % Y
!
i 1!
f |
|Il ll-’
|II ll\
L f
4 i
\ O, i
\ ,9 7. X% ;
L% ‘5‘0/?1/ N
. £
\\ ?9 s
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#Clock100ms

#Clock100msgenerates clock in milliseconds. Do not changethe clock valuesincethis

isusedfor readinonly. Aninitia valueisundefined.

VariableType: Discrete

Setby: Controller
Read Only
all
a0ms
OFF

a0ms

a0ms r

ote: <+ If aGLC unit’sscan time exceeds 50ms, #Clock100ms clock will not be guar -

2] anteed.

* |f the#Clock100ms clock readsin the internal clock 100ms at the beginning of
each GLC scan, an error will occur.

e #Clock100ms is available only with the GL C2000 Series unit.

Scan Time Every 30ms

Scan Time

Internal Clock
(100ms)

#Clock100ms Value

#Clock100ms
provides the user
program with the
clock data

|30ms|30ms-30ms-30m5|30m3|30ms|30mS|

—_————— (] ——————

1
I
I
1
I
|
50ms
1
I
1
I

1 1
I
| |
| |
| N . —
| 50ms Oms 50ms i 50ms
1 ] '
1
L I
L [ B
| I | | I . |
| [
1] 1 o 1[0} 0](°1
| e e [ R N N |
IIIIIIIi
e 1 e e |
I e Y N
L e e [ [ E |
] | i—
60ms GOhs 30ms 60ms
1
] I

N4 » The #Clock100ms includes an approximate amount of error equal to the

I;nporta/;l scan time.

3—4|
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#ForceCount

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

Refer to the Pro-Control Editor Operation Manual, Section 3.2 —
“ Starting and Stopping the Controller.”

Variable Type: Integer
Set by: Controller
Read Only

The DataWatch List window indicatesthefivevariablesthat areforced ON or OFF in
thelogic program.

File Edit Yiew Help

#ForceCount

#IOStatus

#Day #1OStatusis set by thel/O driver, and storesthe I/O driver’s current statusin
# OStatug[1].

A vaueof Oindicatesthat thel/Oisnormal. The statusindicated by avalue other than O
differs, depending onthel/Odriver.

Variable Type: Integer[10]
Set by: Controller
Read Only
The DataWatch List window showsthat Error 802 occurred inthel/O driver 1.

Data Watch List
File Edit “iew Help
#ForceCount 5

For 1/O driver error code descriptions, see Chapter 7—"1/O Drivers.”
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#LogicTime

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

Variable Type: Integer #LogicTime
Set by: Controller
Read Only

#Platform

#Platform displaystheplatform that the controller isrunning on.

Variable Type: Integer Value Platform
Set by: Controller 16#04 GLC100
N 16#14 GLC300
Initid Value: 1 16444 GLC2400
Read Only 16#84 GLC2300
16#94 GLC2600

#ScanCount |

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

Thevauerange of #ScanCount is 0 — 16#FFFFFFFF. When the counter val ue exceeds
the maximum val ue (16#FFFFFFFF), the value of #ScanCount is set to zero (function-
ing asaRallover, but without setting the Overflow variable).

VariableType: Integer
Set by: Controller
Read Only

@V\ote: Whether or not alogic program isrunning can be easily checked using #ScanCount.
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#ScanTime

#ScanTime storesthe amount of time, in milliseconds, that the controller usesduringits
last complete scan, to read 1/0O, execute logic, write /O, and display processing.

Variable Type: Integer

|
| # ScanTime
Set by: Controller e o R
// I \\
Read Only 7 ! N
/. I Q’ s
£ s
f,-" th Q% \\
i !
f !
) |
| !
| !
! i
A O, /
oAy <@ /
% Q
RN .
RN~ .7

NI #Status

#Statusindicatesthe controller’ sstatus.
Within#Statussystemvariable:

» ByteOindicatesthe current fault conditionsof the controller.

» Bytelisusedto show thefault status history, andisreset to O only when the con-
trollerisreset.

» Byte2indicatesthe current operating status of the controller.
» Byte3isreserved.

Variable Type: Integer
Set by: Controller
Read Only

‘Note: Intermittent errors can be detected by using the latch fault flag. Be sureto display
2] controller status using hexadecimal representation.
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Whenthefollowing fault flagsbecome 1, the corresponding conditionsareindicated as

folows
Fault Flags Latched Fault
Flags
Bit Major fault Bit8 Major fault
Bitl Minor fault Bit9 Minor fault
Bi2 I/O fault Bit10 /O fault
? Bit3 Reserved P BitL1 Reserved
) Bit4 Read error @ Bit12 Read error
Bit5 Reserved Bit13 Reserved
Bit6 Scan time error Bit14 Scan time error
Bit7 Reserved Bit15 Reserved
Controller Status
Bitl6 Running
Bitl7 I/O Enabled/Disabled
. Forces D
g | Bus Enabled/Disabled > Reserved
- Bit19 Paused
Bit20 Reserved
Bit21-23 Reserved

CWREN #\/ersion

#Versonindicatestheversion number of the controller. #Versonisdisplayedin hexa
decima format.

Variable Type: Integer
Set by: Controller

Read Only
Byte No. Description Ver. 1.0.0
Byte3 Major version 01
Byte2 Minor version 00
Bytel Reserved -
Byte0 Reserved -
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WM WVA +Year

#Year displays Year data, asset inthe controller, usngtwo digitsin BCD format.

Variable Type: Integer

Set by: Controller

Read Only
Year, Month, Day, and Time dataare displayed using thefollowing system variables.
Eg. July 14,2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 1 7 14 619

‘No\tgj' #Year isavailable only with GLC2000 Series units.

MRy #Month

#Month displaysthe Month data, asset inthe controller, using two digitsin BCD
format.

VariadbleType: Integer

Set by: Controller

Read Only
Year, Month, Day, and Time dataare displayed using thefollowing system variables:
Eg.: July 14,2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 1 7 14 619

'I.Vote: #Month is available only with GLC2000 Series units.

X2
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3.2.14 EoEY

#Day displaysthe Day data, as set by the controller, using two digitsin BCD
format.

Variable Type: Integer
Set by: Controller
Read Only

Year, Month, Day, and Time dataare displayed using thefollowing system
vaidbles

Eg. July 14,2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 1 7 14 619

No\tg #Day is available only with GL C2000 Series units.

KWRLY #Time

#Timedisplays Timedata, asset inthecontroller, using four digitsin BCD format.

Variable Type: Integer

Set by: Controller
Read Only

Year, Month, Day, and Time dataare displayed using thefollowing system variables.

Eg: July 14,2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 1 7 14 619

‘Note: #Timeis available only with GLC2000 Series units.

X2

3-10
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XWNICH #\\eekday

#Weekday displays present Weekday data, with avalue of 0to 6.

Variable Type: Integer
Set by: Controller
Read Only
#Weekday reflectsthe number L S2054.

LS2054 cyclesavaueof 0to6(..5 6 0 1) at thetime-of-day change
(23:59 to 00:00).

When the power isplugged in, valuesof 0to 6 arereflected by default. It isnot neces-
sarily reflect that Sunday isOand Monday is 1. To coordinate Weekday datawith the
actual day of the week, use akeypad input display to enter values of 0to 6 to L S2062.

Qlkv\ote: #Weekday is available only with GL C2000 Series units.
X2)

KWRWe \NatchdogTime

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

See 8.2 —-"Error Codes.”

#WatchdogTimecan beset intheinitial settingsor the configuration settingswhen the
controller isin RUN mode. #AWatchdogTimeisusually set up in the Setup dial og box.

Variable Type: Integer
Set by: User

Initid Vaue: 500ms
Writable
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K #FaultCode

#aultCodeidentifiesthemost recent fault status. A controller resatsdl thesevauestoO.

See 8.2 —-"“Error Codes.”
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 instrucion code.
6 Reserved by the system
7 M ajor Scan time exceeds watchdog ime.
8 Reserved by the system
9 M ajor SofNyare 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
B Minor program in FEPROM will now be executed. *

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

¥ Data Waich List
File Edit “iew Help
#FaultCode

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

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

Thefollowing example showswhen an error occurred at Rung 3.

Thiserror iscaused by subtracting the Integer by Owhen DIV Ingtruction isexecuted.
Thiserror remainsuntil the next error occursor the controller isreset.

Variable Type: Integer
Set by: Controller
Read Only

Swyitch Oututl

22— | {—

Swwitch? Dlv
— EM DN
& C|Output2

(%)

L)

o
[En)

4 |—ErND

5 |—PEND

File Edit ¥iew Help
FFaultFung 3
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Al #OFault

# OFault turns ON when an I/O fault occurswith the l/O driver. Thiserror remainsuntil
the next error occurs or the controller isreset. Check the #1 OStatus variable for de-
talled status of thel/O driver.

When # OFault turns ON, # OFault isdisplayed in the Data Watch List window.
Variable Type: Discrete

Set by: Controller
Read Only

File Edit “iew Help

#|0Status I0802.0.0.0.000.000.0%

For I/O driver error code descriptions, see Chapter 7—*1/0O Drivers.”

CWwal #Overflow

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

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

When amathematical fault occurs, aminor fault a so occurs, which executesan
ErrorHandler subroutine, if oneexists.

See 8.2 —“Error Codes.”

The ErrorHandler subroutineisan error process subroutine, and must first be created
under thename* ErrorHandler.”

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

See 3.2.24 — “#Fault.”
Variable Type: Discrete
Set by: Controller
Read Only
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Inthefollowing example, the ErrorHandler subroutine detectsBCD/BIN conversion
errorsand stops execution of thelogic program.

—SUB STARTErrorHandler

EQ
EN Q@

#Fault

#FaultCode
0
12(B

=]

M
Off

If an overflow does not occur during Real-to-Integer conversion, #Overflow will

Note:
2] not turn ON.

Kyl +Command

#Commandisan Integer variable used asacontroller command. After the controller
reads#Command, itsvalueisreset to 0, but bit 7 remains unchanged. When multiple

bitsare ON, the lowest bit takes precedence.

Variable Type: Integer

Set by: User

Initid Value: OFF (dl bits)
Writable

Bit0 (=1) Stop Controller

Bitl (=2) Run Controller

Bi2 (=4) Reset Controller
Bit3 (=8) Execute single scan
Bit4 (=16) Continue

Bit5 (=32) Pause

Bit7 (=128) Enable 110

KRy #DisableAutoStart

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

thestatethat it wasin (START or STOP) prior to shutdown.

The above settings are enabled only when the Controller State setting isset to Defaultin

theGL Cunit'sinitia settings.
VariableType: Discrete
Set by: User
Initia Value: OFF
Writable

Pro-Control Editor Ver. 4.3 User Manual
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3.2.24 gzl

#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 3.2.21 —" #Over-
flow.”

VariableType Discrete
Setby: User
Initid Vaue: OFF
Writable

@V\ote: #Fault has no meaning when thereis no ErrorHandler subroutine.

X2)

iy #FaultOnMinor

#FaultOnMinor ischecked by the controller to determinewhether thelogic programwill
stop or continueto execute when aminor fault occursand thereisno ErrorHandler
subroutineinthelogic program.

Turning ON #FaultOnMinor alowsyou to pause the execution of aladder logic pro-
gram.

See 8.2 —"“Error Codes.”

For information about the ErrorHandler subroutine, see 3.2.21 —
“#Overflow.”

VariableType Discrete
Set by: User

Initiad Velue: OFF
Writable

3-16 Pro-Control Editor Ver. 4.3 User Manual



Chapter 3 — System Variables

SpwAl #_adderMonitor

#ladderMonitor isused to start up and operate the GLC Ladder Monitor Feature.
Each operationisshown in thetable below.

Variable Type: Integer

Set by: User
Writable
Bit Location Iltems
0 Start/Exit bit
1 Scroll Left
2 Scroll Right
3 Scroll Up
4 Scroll Down
5 Screen/Rung changeover (0: Screen; 1: Rung)
6 Decimal/Hexadecimal change
7 Reserved
8 Search
9 Up
10 Down
11 Variable Search (0: Do NOT perform; 1: Perform)
12 Variable Selection (List Display)
13 Instruction Search (0: Do NOT perform; 1: Perform)
14 Instruction Selection (List Display)
15 Reserved
16 Controller (0: STOP; 1: RUN)
17 Clear Designated Search Item
18 Reserved
19 Reserved
20 Screen (0: Others; 1: GLC Ladder Monitor Normal Display)
21-30 Reserved
31 GLC Ladder Monitor is starting up.

@Ikv\ote: #L adder Monitor is available only with GL C2000 Series units.
2]
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Kyl +#PercentAlloc

#PercentAlloc isused when the controller is set to the Percent Scan mode. It setsthe

percentage of the GL C unit’stotal CPU timeavailableto the controller. Set ascantime
vaueinmultiplesof 10ms.

#PercentAlloc canbeset intheinitia settingsor the configuration settingswhen the
controller isin RUN mode. #PercentAlloc can usualy be set up in the Setup dia og box.

See 1.1.2-“RUN Mode”

Variable Type: Integer
Set by: User

Range: 0to 50%
Initia Vaue: 50
Writable

#RungNo |

When the GL C Ladder Monitor isrunning, the starting rung number isstoredin
#RungNo. If the GL C Ladder Monitor isnot running, writing the rung number in
#RungNo, turnsthe GL C L adder Monitor Starting Bit (#LadderMonitor’sbit 0) from
OFF to ON, the GL C Ladder Monitor starts up using the assigned rung number asthe
gartingrung.

Variable Type: Integer

Set by: User

Read Only (When GLC Ladder Monitor isstarted up.)

Writable (When GLC Ladder Monitor isnot started.)
@V\O\tg #RungNo is available only with GL C2000 Series units.

WA #Screen

#Screenisused to change GL C unit screens. Thisscreen change variable soperation
differsfrom [Change Screen Check] asfollows.

If the [Change Screen Check] feature is enabled and the screen change number is
entered in #Screen, after the screen change is completed the value is reset to “0”.

Pro-Control Editor Operation Manual Ch. 2 Creating a Program

Variable Type: Integer
Set by: User/Controller
Initid Value: 0
Writable
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S e The screen number set in #Screen defines which base screen to display. This
Note: number is not the currently displayed screen number. The currently displayed
2] screen number isstored in the System Data Area — in L §[15] when using the
Memory Link Communication Method, and in L S[0] when using the Direct
Access Communication Method.
e #Screen isawrite-only system variable. Therefore, DO NOT use #Screen in
applications that deter mine screen change, etc. To determine the screen num-
ber currently displayed, refer to the system data area (LS area).

see 5.2 - LS Area Refresh Settings’
e #Screen is available only with GL C2000 Series units.

* When changing screens using #Screen, use the #Screen in the logic
! program. Do NOT write directly to the #Screen using touch input.

Important Change screens using the logic program diagram below as an example.
ScreenSwitch MO
— EMN DM

100N OUT|#Screen
0

» After power is turned ON, if the #Screen variable is used to change
the initial screen, be sure to wait more than 200ms or use the
LSS[0].x[3] (LS2032’s bit 3) bit rising (0 -> 1) timing.

3.2.30 #TargetScan

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

Decreasing theva uein#TargetScan meansthat the display processing timewill be
shorter. Thisisbecause most of the processing timeisused by the controller.
#TargetScan can besetintheinitial settingsor the configuration settingswhen the
controllerisin RUN mode. Typically, #TargetScan can be set up in the Setup dialog
box.

See 1.1.2-"RUN Mode.”

Variable Type: Integer
Set by: User

Range: 10-2000ms
Initid Vaue: 10ms
Writable
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Memo
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Instructions

Sl Instruction List

The Instructions supported by the Pro-Control Editor softwareareasfollows.

B Discrete Instructions

Instruction Type Symbol Function
Normally Allows power to pass when the contactturns
NO 4+
Open ON.
Normally Allows power to pass when the contactturns
N =
¢ Closed v OFF.
Outout Coil/ Turns physical output devices or internal
ouTM™ putColl |~ i) discrete variables and expressions ON or
Retention Coil
OFF.
Negated Coil / . . . .
" Turns a variable OFF if the coil receives
N I hd- " .
NEG/NM egatgd . 2l power, and ON if it does not receive power.
Retention Coil
Latch Coil / Turns a variable ON ifthe coil receives power.
SET/SM™ Latch -5+ /-Gn- | Power remains ON until itreceives another
Retention Coil explicitinstruction.
Unlatch Coil / Turns a variable OFF if the coil receives
RST/RM™ Unlatch ~F- / ~Enp- | power. Power remains OFF unti itreceives
Retention Coil another explicitinstruction.
PT? Positive Pe Allows power to pass if the variable was OFF
Transition during the previous scan, butis currenty ON.
NT 2 Negative Allows power to pass if the variable was ON
Transition HHF during the previous scan, butis currenty OFF.

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

See 2.2 —“Variable Types.”

In the following example, when an OUT instruction’s variable is retentive, the
screen icon changes to M.

3% Variable Type

| o |

180 Intemal “CLCEII
nght 29 Input “ Spply nght
— » _{::I_ » 12 Dutput Lreate ] » _@—
Designate a Off [ Centiproli. | | =50 Off
variable Variable is

ﬂ Aray  Size: =

@gobal converted to M
K

Select
“Retentive”

2. Thereisa limit to the maximum number of PT/NT instructions. See “ Pro Control
Editor Operation Manual - Ch.3 Running the Ladder Logic Program”

Pro-Control Editor Ver. 4.3 User Manual



Chapter 4 — Instructions

B Arithmetic Operation I nstructions

Instruction Type Symbol Function
AND Logif:al TR AandB —»(; .
M ultiply den oML Normal Continuity
. A G AorB—+»C
OR Logical Add Normal Continuity
- E
XOR Exclusive AxorB—+»C
Logical Add Normal Continuity
NOT _
. . —EM DM A>»C
NOT BitNegaton & c Normal Continuity
B Movement Instructions
Instruction Type Symbol Function
rACHF
-EN  DMNp IN »OUT
MOV Tr r o
0 anste IN-oUT Normal Continuity
BhAOS
—EM DM Array A A £
N E rray rray
B—» Co»
E
BMOV Block Transfer D>
G Normal
Continuity
]
Array D
FRACHS
—HEM  DM| B—»
A, D
| A———|c
FMOV File Transfer =
Normal
o Continuity
W Shift Instructions
Instruction Type Symbol Function
A o
ROL Rotate Lett — C Normal Continuity
HHK
, {EMN  DME | A ] L
_>
ROR Roaie Right | 7. ~C hﬁﬁi C Normal Continuity
SHL Shit Left N '_ - C Normal Continuity
|
SHR Shit Right 0 » C Normal Continuiy
|
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Instruction Type Symbol Function
ADD Add TR A +B— C  Normal Continuity
SUB Subtract den DME A-B-» C Normal Continuity
MUL M ultiply A C AxB—» C Normal Continuity
DIV Divide A+=B-»C Normal Continuity
i B
MOD Re5|duall A% B-»C Normal Continuity
Processing
MK .
INC Increment len ol A+1-» A Normal Continuity
A
DEC Decrement A-1-» A Normal Continuity
B Comparison Instructions
Instruction Type Symbol Function
EQ Equal To (=) When A = B, Continuity
GT Greater Than (>) HH When A > B, Continuity
LT Less Than (<) |EM G| When A <B, Continuity
A
GE Greater Than of When A > or = B, Continuity
Equal To (>=) 5
LE Less Than or When A < or = B, Continuity
Equal To (<=)
NE Not Equal (< >) When A <> B, Continuity

B Timer and Counter Instructions

Instruction| Type Symbol Function
TON ON Delay See 4.2.33-"TON (ON Delay Timer)."
Timer
YK
TOF (TD.FF Dy | U ok | see 42.34—"TOF (OFF Delay Timen)."
mer FT ET
TP Timer Pulse See 4.2.35-"TP (Timer Pulse)."
CTU UP Counter GSHQ See 4.2.36-"CTU (UP Counter)."
DOWN R ; .
CTD Counter =X See 4.2.37-"CTD (DOWN Counter).
CTUD
doe o
CTUD UP/DOWN P GuU See 4.2.38 - "CTUD (UP/DOWN Counter)."
Counter
R @D
PV GV

A1 The Timer Instruction includes

/)nportaht

equal to the scan time.

Pro-Control Editor Ver. 4.3 User Manual
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B Convert Instructions

Instruction Type Symbol Function
BCD BCD A — BCD conversion B
Conversion Normal Continuity
Binary W A — Binary conversion— B
BIN . L
Conversion HEN  DM| Normal Continuity
A, B i
ENCO Encode A—>» Encode (?onver5|on —»B
Normal Continuity
DECO Decode A—> Decer (?onver5|on —-B
Normal Continuity

B Program Control Instructions

Instruction Type Symbol Function
JMP Jump ->>[abel name Jumps to a label
->> i
JSR Jump to. Subroutne Jumps to subroutine
Subroutine Name<<-
RET Retlm f‘.°m -<RETURN>- Returns to called JSR command.
Subroutine
FOR
—EN  DM|—
g Repeats execution of the logic program
FOR, NEXT Repeat between FOR and NEXT for the number of
times assigned atA.

G

ote: ENCO, DECO, FOR, and NEXT instructions are available only with GL C2000
2] Series units.
B Special Instructions™
Instruction Type Symbol Function
When EN is energized:
FlD SP and PV perform the PID calculation,
—EN DHi— and output via CV.
5P GV When EN is not energized:
P TBand CVgo to MOV.
PID PID Calculation .

* 1 A maximum of 100 special instructions can be used within a project.

QI}V\ote:

X2

4—4|

PID instruction is available only with GL C2000 Series units.
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Instruction Type Symbol Function
_ , A(Radians) - sin(A) - B
SIN sine function o
Normal Continuity
cosine A(Radians) -» cos(A) » B
COoS , 3K, -
function JEn ok Normal continuity
AN tangent A B A(Radians) — tan(A) - B
function Normal continuity
Radian
RAD conversion A — Radian conversion —» B
(Degrees -> Normal Continuity
Radians)

%ta‘ SIN, COS, TAN and RAD instructions are available only with GL C2000

ri nits.
X2 Series units

Pro-Control Editor Ver. 4.3 User Manual
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4-6

iswl Instruction Detalls

NO (Normally Open)

Variable

—

TheNO instruction alows power to passwhen thevariableis ON.

Thefollowing diagramisan exampleof theNO instruction’sfunction.

Start
— |

Motor

Start

Motor

O_

i

]
B

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

Variable

—/—

The NC instruction allows power to passwhen the variableis OFF.

Thefollowing diagramisan exampleof the NCinstruction’sfunction.

Start Motor
— 00—
) |
1
Start 0 | |
1 1
1 1
1 1
1 1
1 1
1 X
Motor I
1] h |
| |
1 1
1 1
T 1
1 1
A B

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

Pro-Control Editor Ver. 4.3 User Manual 4-7



Chapter 4 — Instructions

4.2.3

@Ikv\ote:

X2

4-8

OUT/M (Output Coil)

Variable

—O—

The OUT instruction is used to turn ON/OFF the variables mapped to the I/O, or the
Discretevariablesintheinterna memory .

Sincethisingtructionisacoil-typeoutput instruction, only oneinstruction can be used
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. Theoutput instruction should be placed to theimmediate | eft of theright-most

power line.

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

—hd—
Thefollowing diagramisan exampleof theOUT ingtruction’sfunction.
Start Motor
— | {O—
1 : '
Start o —I, h
1 | |
Motor o I

| |
A B
A: When the Start variable turns ON, the Motor variable turns ON.
B: When the Start variable turns OFF, the M otor variable turns OFF.

The OUT instruction can be used only with non-retentive variables. With reten-
tive variables, use the M (Retention Coil) instruction.
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NEG (Negated Coil)

Variable

_®_

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

Sincethisingtructionisacoil-type output instruction, only oneinstruction can beused
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. Theoutput instruction should be placed to theimmediate |l eft of theright-most

power line.

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

— (-

Thefollowing diagramisan exampleof theNEG instruction’sfunction.
Start Motor

— | {N—

Start :_I

Motor 1

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

Qlkv:)te: The NEG instruction can be used only with non-retentive variables.
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Al 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
(suchasanRST ingtruction).

Sincethisingtructionisacoil-typeoutput instruction, only oneinstruction can be used
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. Theoutput instruction should be placed to theimmediate | eft of theright-most

power line.

Whenthevariablemapped to SET instructionisretentive, thefollowing symbol is
displayedinthelogic program.

—En—

Thefollowing diagramisan exampleof the SET ingtruction’sfunction.

Start Motor
— | E—
Stop Motor
— | f—

Start

1
1]
1
Motor [
1
1]

Stop

A, é f: O
A: When the Start variableturns ON, the M otor variable turns ON.
B: The Start variableturns OFF, but does not affect the M otor variable.

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

@Ikv\ote: The SET instruction can be used only with non-retentive variables. With retentive
2] variables, usethe SM (Latch Retention Coil) instruction.
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RST (Reset Coil)

Variable

_®_

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

Sincethisingtructionisacoil-type output instruction, only oneinstruction can be used
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. The output instruction should be placed to theimmediate | eft of the right-most

power line.

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

—En—

Thefollowing diagramisanexampleof theRST instruction’sfunction.

Stop Motor
— | £—
:
1
Stop

|
1
1
1
|
Motor ! _| \
|
|
1
1
1
1

A: When the Stop variableturns ON, the Motor variable resets.

B: When the Stop variable turns OFF, the Motor variablereset by the RST instruction
will remain OFF until another instructionturnsit ON.

@V\ote: * TheRST instruction can be used only with non-retentive variables. With reten-
X2 tive variables, use the RM (Unlatch Retention Coil) instruction.

e Real and Integer variables cannot be reset (set to zero) with an RST instruc-
tion.
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PT (Positive Transition Contact)

/A

]
Important

4-12

Variable

—P—

Whenthe PT ingructionisexecuted, if the variable was OFF during the previous scan
but iscurrently ON, power isallowed to passfor asingle scan.

When starting up the program, the state of positive transition contact during the previous
scan is considered to have been OFF.

Thefollowing diagramisanexampleof the PT instruction’ sfunction.

Start Motor

—F| o
Previous : Current | Next : Next
Scan ! Scan Scan ! Scan

Start

|

; —

Motor .

1

1

1

1

1

1

1 1

1 1

1 1 1

PT Detected A B c

A: When the Start variable turns ON, the Motor variable turns ON.

B: After one scan (the current scan), the Motor variable turns OFF.

C: Sincetherising edge of thevariable Start isnot detected, the variable Motor remains
OFF.

Be careful when using PT (Rising-type contacts) and NT (Falling-type
contacts) instruction operands for indirect addressing of elements in ar-
rays or bit designations via variables.

The condition of variables set via operands and used during previous
program execution and those variables set for operands are compared
and then executed. Therefore, when designated variable values differ,
the condition comparison object also differs.
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NT (Negative Transition Contact)

Variable

—IN—

WhentheNT ingtructionisexecuted, if the variablewas ON during the previous scan
but is currently OFF, power isallowed to passfor asingle scan.

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
— i o
Previous | Current | Next - Next
Scan 1 Scan Scan ' Scan

I
I I
Start | : I
/ |
1
Motor I |
L1}

NT Detected

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

C: Sincethefalling edge of thevariable Start isnot detected, the variable Motor remains
OFF.

A _ Be careful when using PT (Rising-type contacts) and NT (Falling-type
! contacts) instruction operands for indirect addressing of elements in ar-
Important . ys or bit designations via variables.

The condition of variables set via operands used during previous pro-
gram execution and those variables set for operands are compared and
then executed. Therefore, when designated variable values differ, the con-
dition comparison object also differs.
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4-14

AND (And)

AND
—EN  DN—
A C
B

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

A | Operator | B C

ON ON | ON

ON OFF|OFF
AND

OFF ON |OFF

OFF OFF|OFF

Integer Al 0 1 1 0 1 1 0 0]
IntegerB[1 1 0 0 0 0 0 1|
Integer C[0 1 0 O 0 0 0 O

The AND instruction always passes powe.

Thefollowing tableliststhe combinationsof A, B and C that can be used withan AND

ingruction.
A B C
Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array

Therearethreetypesof AND instructions:

1. Whenall thevariablesarenot array variables, asmple 32-bit AND operationis

performed.

2. When A and C are array variablesand B isnot an integer array, AND operationsare
performed for each element of A and B, and the results are stored the corresponding
elementsof C. Make surethat the size of A and C arrays arethe same.

3. Whenthethreevariablesare arrays of the samesize, AND operationsof array A
and array B are performed. Theresultsarestored inarray C.

@ Operation Example

When Start isON, the 3rd digit of the 4-digit BCD dataof DataA ismaskedto "0",
andtheresultisstoredin Data C.

Eg. WhenDataA is"16#5678" (5678 in hexadecimal system), "16#5078" isstored

in DataC.

Start

AMD
EN DN

Off

Data A |4 G
16#FOFF|(B

g
DataA [oftJa[ a1 Jofa]t[1[1]1o]o]a]
F

Data C tesrorFA I ofoJolo 1]

5 0 7 E
Data C [a[1]o[1Jo oo ofat 1 [ oo n]
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%21 OR (Or)

oR
—EMN  DN—
A C
B

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

A | operator | B | C Integer Af{ 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 1 0 1 1 0 1]

The OR ingtruction always passes powe.
Thefollowingtableliststhe combinationsof A, B and Cinwhich OR instructionscan be

executed.
A B C
Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array

Therearethreetypesof OR ingtructions:
1. When both variables A and B areintegers, smple 32-bit OR operation isperformed.

2. When A and C arearray variablesand B isnot an integer array, logical OR opera-
tionsare performed for each element of A and B, and theresultsare stored the
corresponding elements of C. Make surethat the size of A and C arraysarethe
same.

3. Whenthethreevariablesarearraysof the same size, logical OR operationsof array
A and array B are performed. Theresultsarestored inarray C.

@ Operation Example
When Start isON, theresult of thelogical OR operation of DataA and DataB is

stored in DataC.
Start OF
| | EN DM
Data A |4 G{Data C
Data B [E
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waul XOR (Exclusive OR)

XOR
—EM DN
A C
B

When the XOR instruction isexecuted, thebit in C turns ON if the corresponding bitin
A or B isON. Otherwise, the bitin Cisturned OFF.

A | Operator | B C IntegerA|O 1 1 0 1 1 O 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 11 0 1]

The X OR instruction always passes power.
Thefollowingtableliststhecombinationsof A, B and Cinwhich XOR instructionscan

be executed.
A B C
Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array

Therearethreetypesof XOR instructions:

1. Whenboth variablesA and B areintegers, smple 32-bit exclusive OR operations
areperformed.

2. When A and C arearray variablesand B isnot aninteger array, exclusve OR
operations are performed for each element of A and B, and theresultsare stored the
corresponding e ementsof C. Make surethat thesize of A and C arraysarethe
same.

3. Whenthethreevariablesare arraysof the samesize, exclusive OR operations of
array A and array B are performed. Theresultsare stored in array C.

@ Operation Example
When Start isON, theresult of the exclusive OR operation of DataA and DataB is

stored in DataC.
Start WOR
— | EM DM
Data A |& G|Data C
Data B |B

4-16 Pro-Control Editor Ver. 4.3 User Manual



Chapter 4 — Instructions

iwava NOT (Bit Invert)

NOT
—EM DN
A C

Whenthe NOT instruction isexecuted, the bitin CturnsON if the corresponding bitin
A isOFF.

TheNOT instruction turns OFF thebit in Cif the corresponding bitin A isON.

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

TheNOT ingtruction always passes power.
Thefollowing tableliststhe combinationsof A and Cinwhich NOT instructionscan be

executed.
A C
Integer Integer
Integer Array Integer Array

Therearetwo typesof NOT instruction:
1. WhentheA variablesareintegers, smple 32-bit bit conversionisperformed.

2. WhentheA variablesarean array, bit conversionisperformed for theentire A array.
Theresultisstored in C. Make surethat the size of A and C arrays arethe same.
@ Operation Example

When Start isON, theresult of the NOT operation of Data A and DataB isstoredin
DataC.

Start MNOT |
| | EM DM
Data A [# CGlData C

iRl MOV (Transfer)

MO
—EN  DN—
N ouT

Whenthe MOV instruction isexecuted, IN iscopied to OUT.

If IN and OUT aredifferent variabletypes, theresulting typewill be converted tothe
sametypeas OUT. Totransfer arrays, both IN and OUT must beidentical in typeand
gze.

TheMOV ingructionnormally passespower. Thefollowing tableliststhe combinations
of IN and OUT inwhich MOV instructions can be executed.
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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 that is 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 thatis the same size as IN
Real Constant Variable or Array in Integer or Real

ote: #Overflow will turn ON if the operation involves a Real-to-Integer data-type con-
2] version, and the valueistoo large to transfer. In this case, the result will be unde-
fined.

Thefollowing examplesillustrate how to usethe MOV instruction.

Example 1: Clear avariable
A variable can becleared withthe MOV ingtruction by transferringa“0” into the

vaiable.
| Clear_Sales A
| | EM D
| oM AUT| sales

Example 2: Block-transfer an array
A block transfer can be performed with the MOV instruction by specifying two arrays
of thesametypeand size.

For example, when transferring Recipe A, which consistsof 100 e ements, tothe
Current_Recipeof thesametypeand size, smply transfer Recipe A withaM OV

indruction.
Transfer_Recipe_A RS |
| | EM  Dn
| Recipe A [M ©OUT|Current_Recipe
Recipe_A Current_Recipe
Recipe_A[0] } — — — -as{Current_Recipe [0]
Recipe_A [1] r — — — -m Current_Recipe [1]
Recipe_A[2] } — — — -mm Current_Recipe [2]
- b — — — -
Recipe_A[99] f — — — -m{Current_Recipe [99]

@V\O\tg When designating an entire array, enter only the variable names.
E.g.: OK : Recipe_ A
Not OK : Recipe A [*]

Not OK : Recipe A [100]
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vy BMOV (Block Transfer)

A: Sourcevariable BMOY

—EN DN
B. Start fromArray A[B] A E
C. ToArray E[C]

D: Amount of datato betransferred

E Dedinationvariable

Whenthe BMQV instruction isexecuted, elementsof onearray can be copied into
elementsof another array. Specificaly, theD elementsare copied fromindex B inarray
Atoindex Cinarray E.

TheBMOV ingtructionisvaidfor Integer arraysonly. When transferring, arrays can be
differentszes.

TheBMOQV ingtruction aways passes power. Thefollowing tableliststhetypesof A,
B, C, D, and E that can execute BMQV instructions.

A and E B, C,and D
Integer Array Integer
Integer Constant
€ Example

When copying, Source[3], [4], and [5] of the seven sourceinteger array elementsare
copiedto Destination [2], [3], and [4] of the Six destination array elements. Thisdata
transfer isperformed asfollows.

Start EMOW
| | EM DM
Source |& E| Destination
3B
20
3D

Source|[3] iscopied to Destination [2]. Source Destination
: . N Source[0] Destination[0]
Source [4] |scop|ed to Destination [3] Source[1] Destination[1]

. . P Source[2] Destination[2]
Source[5] iscopiedto Destination [4]. Sourcel3] j,//; Destination]a
Source[4] /,v Destination[4]
Source[5] Destination[5]

Source[6]

Whilethe programisrunning, the controller checkswhether referencestoarray A and E
elementsexistintheBMOV ingtruction. If aninvalid array isreferred to, amajor error
occurs and #FaultCode is set to 2.

See 3.2.18 — “#FaultCode.”
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ity FMOV (Fill Transfer)

A: Sourcedata
B. Startfrom Array D[B]

C:. Amount of datato betransferred

D: Variablenameof destinationarray

Fr0Y

—EM DN

A D

Whenthe FMOV ingtructionisexecuted, the C dlements, starting at index B of Integer

array D, arefilled withvaueA.

TheFMOV ingructionisvalidfor Integer arraysonly. The FMOV instruction aways

PasseS power.

Thefollowing tableliststhetypesof A, B, Cand D inwhich FMOV instructions can be

executed.

A, B,and C

D

Integer

Integer Constant

Integer Array

& Example

When copying, thevauesaretransferred to Destination [ 3], [4], [5], and [6] of the
seven destination array elements. Thetransfer operatesasfollows.

Start

Fros

|

EM DM

TransferValue |% [ Destination

TransferVaueiscopiedto Destination[ 3].

TransferValueiscopiedto Destination[4].
TransferValueiscopiedto Destination[5].

TransferVaueiscopiedto Destination[6].

3B
41

Destination

Destination[0]
Destination[1]
Destination[2]

Destination[3]

Transfer Destination[4]
Value Destination[5]
Destination[6]

Whilethe programisrunning, the controller checkswhether referencestoarray D
eementsexistintheFMOV ingtruction. If aninvalid array isreferred to, amajor error
will occur and #FaultCodeis set to 2.

See 3.2.18 — “#FaultCode.”
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Al ROL (Rotate Left)

A: Variable nameto berotated
N: Number of bit positionsto shift =Ta]H

C: Degtinationvariable

—EM  DM—
&, C
M

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

The ROL instruction always passes power.
Thefollowing tableliststhetypesof A, N, and Cinwhich ROL instructionscan be

executed.
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

Therearetwo typesof ROL ingtructions:
1. If both A and C are Integers, asimple 32-hit rotation is performed. N must range

fromOto 31.

2. If both A and C areInteger arraysof the same size, thearray istreated asalarge

Integer.

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

X2)

See 3.2.21 “#Overflow.”

Pro-Control Editor Ver. 4.3 User Manual
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€ Example
Thefollowing exampl e describesthe operation of a 1-bit rotation using aproduct
presence/absencesignal.
| Start ROL
|} EM DM
Product presence/
; A G| Product
absence S|gnal1 ) presence/
absence
signal
P Y—_— T
Bits |31 [0 |20 |28 |27 |26 [25 |24 |23 |22 | .. |32 |1 |0

¥
+ Product presence/[7 [3

\Habsence5|gnal | O qo Jo J9o o Jo Jv o J- JOJuji|o |-
wieieios /ST TIL A
broduct POS'“O”/ 4 y_ r r r rryrr
ogbsencesignarlo [0 o fo fo Jo fo]s Jo[~[olofofe]i]
Most significant bit Least significtmt bit

YWEkd ROR (Rotate Right) |
A: Variable nameto berotated BOR
N: Number of bit positionsto shift —EM  DNi—
A C
C: Dedtingtionvariable M

TheRORIingructionright-shiftsthebitsin A by N postions. Bitsarerotated fromtheright
end (least Sgnificant bit) tothel eft end (most Sgnificant bit). TheresultisplacedinC.

The ROR instruction always passes powe.
Thefollowing tableliststhetypesof A, N, and Cinwhich ROR instructionscan be

executed.
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
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Therearetwo typesof ROR ingtruction.

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

2. If both A and C areInteger arraysof the same size, thearray istreated asalarge
Integer.

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

Gt

ote: #Overflow isturned ON if N isout of range. The result is undefined.

X2

See 3.2.21 — “#Overflow.”
€ Example

Thefollowing example describesthe operation of 1-bit rotation using thesignal of

product presence/absence.

| Start ROFR |

|} EN DN
Product presence/
A | Product
absence S|gna% iy presence/
absence signal

- -- - - - - - - - " - "' - """ """ "—-' - "7”""=”-"77 - - - -~ "
e .
' Bits M5\ T30 20| 28] 27] 26| 26| 24| 23] 22] | 3] 2] 1] 0
, Product presence/ y
. __absencesignal| 1 [o|ojo|ojojojoft|o|~|o|ofo]o}_ —

\1 \‘\ \ \ \ \‘\‘\‘\ \ \ \ \ Rotated Right 1

Prod / % 4 % bitposition
r°at‘fé:ér'?égssﬁ"{;}ﬁ?u|'J|1|'J|E'|E'|E'|E'|E'|D|1|E'| o]

ofo]

}

Most significant bit Least significant bit

kel SHL (Shift Left)

A: Variable nameto berotated S0
N: Number of bit positionsto shift —EM  DN—

- . - A C
C: Degtinationvariable N

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

The SHL instruction always passes power.
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‘Note:
X2)

4-24

Thefollowing tableliststhetypesof A, N and Cinwhich SHL instructionscan be
executed.

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

Therearetwo typesof SHL instruction.

1. If neither A nor Cisan array, asmple 32-hit shift isperformed. N must rangefrom 0
to 31.

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

Bitsare shifted from one dement to the next, rather than themost significant bit being
dropped from theleft end of each e ement. Only themost significant bit of the
highest-numbered element withinthe array isdropped. N must rangefrom Oto

[(32 x array S.ze) —1],inclusive.

#Overflow isturned ON if N is out of range. The result is undefined.
See 3.2.21 — “#Overflow.”
€ Example

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

Each bit in the product presence/absence signa representsthe actual position of the
product.
When"Move_Cart" isturned ON, bit isshifted |eft to the next position.

When thebit reachesthefina bit positioninthevariable (31), the Product Removal
Completion Bitisturned ON, indicating that the operationiscompleted.

Product presence/ Product Removal
| Move_Cart =HL | absence signal x[31] Completion Bit |
Pl EM O | 1 5,
LI | - LI | U
Product presence/|, ~|Product presence/
absence signal absence signal
T

Bits

313020 28|27|26| 25 2423|223 | 2|1 |0
Product presence/ [ g lolaolololaolololt]al]o ol o
absence signal ’;
Shift Left 1 bit position Delete '/ ’/’/’/ '/’/ '/’/'/’/’/
Productpresence/|9|U|U|U|U|U|U|1|U|"'|U|U|U|U|U|*""—D

absence signal ?

Position after the operation
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YWEL] SHR (Shift Right)

A: Variable nameto berotated SHR
N: Number of bit positionsto shift _EN DE_
C: Dedinationvariable M

The SHRinstruction right-shiftsthe bitsin A by N positions. Bitsare dropped fromthe
right end (least significant bit) of the element, and Oisinserted in the now-vacant bit
positionsat theleft end (most significant bit). Theresultisplacedin C.

The SHR instruction always passes power. Thefollowing tableliststhetypesof A, N,
and C in which SHR instructions can be executed.

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

Therearetwo typesof SHRinstructions.

1. If neither A nor Cisan array, asmple 32-bit shiftisperformed. N must rangefrom O
to 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 eement. Only theleast significant bit of the
lowest-numbered el ement withinthe array isdropped. N must rangefrom0to[(32 x
array sze)—1], inclusive.

‘Note: #Overflow isturned ON if N is out of range. Theresult is undefined.

X2
See 3.2.21 —“#Overflow.”
€ Example
* When Using Bits

Thefollowing diagramisan example of aone-bit right shift, used to track the position
of abit.

Each bitinthe product presence/absence signa representsthe actual position of the
product.

When"Move _Cart" isturned ON, bit isshifted right to the next position.

Whenthebit reachesthefinal bit positioninthevariable (0), the Product Removal
Completion Bitisturned ON, indicating that the operationiscompleted.
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Product presence/ x[0] Product Removal
Move_Cart SHRE absence signal Completion Bit
P EM DN | | Oy
Product presence/ | | Product presence/
absence signal absence signal
1

Bits 1| 30|20 28|27 26|25 24| 25| 22|~ 3|2 |1
Product presence/ (o |o|o|lo|lo|lolo|lo]|t]ao alao

Shifted Right

absence signal ~1 010 \1 bit position
\\\ \\ \\\\\\Delete
orecancer (0—=[0ToTofoToJo o o o s o]-~To o o]
absence
signal ?

The position after the operation

» WhenUsingArrays

Thefollowing diagramisan examplean SHRinstruction being used to transfer values
of each dementinan Integer array.

A 32-hit shift rotatesthe entire 32-bit I nteger.

Every second, the“ Tablel” Integer array’ svaluesare moved up one position to-
wards Element 0, and anew value becomesthelast el ement “ Tablel[99]” inthe
“Tablel” Integer array.

Timer2
Timer2_Start T SHR M
{f’l I ] EM DM = — |
1o00fpT  ET| Tablells  cfTablelnew valuel OUT|taple1[oo]
a32m
Delete
<
Element] Tablel / Tablel
0 76 g 77
1 77 — 11
'
2 m — 74
"
3 75 /”/', 23
L
-
95 6 —~ 9
»
96 g //f 56
97 56 /', 13
93 13 //', 43
] 43 e ] -—— New_Value =3
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W¥l] ADD (Add)

A: Data
B: Data
C: DegtinationVariable

ADD

EM  DNf—

A,

C

Whenthe ADD ingructionisexecuted, A and B areadded, and theresultisplacedin C.

If both A and B areIntegersor Integer constants, the ADD instruction performsan
| nteger addition. Otherwise, theinstruction performsafloating-point instruction, which
may reduce the processing speed.

The ADD instruction always passespower. Thefollowing tableliststhe combinations of
A, B and Cinwhich ADD instructions can be executed.

A B C

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

‘Note: - If theresult C exceeds the range expressed with the variable data typein C,
2] #Overflow turns ON and the result of ADD is undefined.

See 3.2.21 — “#Overflow.”

e |f either A or B are Real, both are converted to Real prior to the addition.
However, if C isan Integer, the number is truncated after the decimal point,
since theresult is placed in C.

€ Example

When Start isturned ON, Data A and Data B are added and the result of the operation

isstoredin DataC.

| Start

a0D
EM DN

Pro-Control Editor Ver. 4.3 User Manual
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Al SUB (Subtract)

A: Data SUB

—EN DM
B: Data A 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. Thefollowing tableliststhetypesof A, B
and Cinwhich SUB instructions can be executed.

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

ote: < |[ftheresult C exceedsthe range expressed with the variable data typein C,
) #Overflow turns ON and the result of SUB is undefined.

See 3.2.21 — “#Overflow.”

e |f either A or B are Real, both are converted to Real prior to the subtraction.
However, if C is an Integer, the number istruncated after the decimal point,
since theresult is placed in C.

€ Example

When Start isturned ON, DataB is subtracted from Data A and the result of the
operationisstoredin DataC.

| Start sUE

| | EM DM
Data A |4 G| Data C
Data B |g
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MUL (Multiply)

A: Data
B: Data
C: Degtinationvariable

EM DN

A,

MLL

C

Whenthe MUL ingtructionisexecuted, A ismultiplied by B, and theresultisplacedin
C. If both A and B are Integersor Integer constants, the MUL instruction performsan

I nteger multiplication.

Otherwise, theinstruction performsafloating-point instruction, which may reducethe

processing speed.

TheMUL ingtruction awayspasses power. Thefollowing tableliststhe combinations of

A, B and Cinwhich MUL instructions can be executed.

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

‘Note: + If theresult C exceeds the range expressed by the variable data typein C,
X2 #Overflow turns ON and the result of MUL is undefined.

See 3.2.21 —“ #Overflow.”

e |f either A or B are Real, both are converted to Real prior to the multiplication.
However, if C is an Integer, the number istruncated after the decimal point,
since theresult is placed in C.

€ Example

When Start isturned ON, DataA ismultiplied by Data B, and then theresult of the

operationisstored in Data C.

| Start

MLUL
EM DM
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iRl DIV (Divide)

A: Data
B: Data
C: Degtinationvariable

D

—EN  DMN—

A C

WhentheDIV ingructionisexecuted, A isdivided by B, and thequotientisplacedin C.

If both A and B are Integersor Integer constants, the DIV instruction performsan
I nteger division. Otherwise, theinstruction performsafloating-point instruction, which
may reduce the processing speed.

TheDIV instruction always passespower.

Thefollowingtableliststhecombinationsof A, B and Cinwhich DIV ingtructionscan

be executed.
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

Gt

ote: + IfBiszeroor if theresult C exceedsthe range expressed by the variable data

) typein C, #Overflow turns ON and the result of DIV is undefined.
See 3.2.21 —“#Overflow.”

e |f either A or B are Real, both are converted to Real prior to the division.
However, if C is an Integer, the number istruncated after the decimal point,
since theresult is placed in C.

€ Example

When Start isturned ON, DataA isdivided by Data B and the result of the operationis

stored in Data C.

| Start
| |

4-30
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iz MOD (Modulus)

A: Data
B: Data
C: Degtinationvariable

A,

EM DN

oD

C

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

TheMOD instruction aways passes powe.

Thefollowingtableliststhe combinationsof A, B and Cinwhich MOD instructionscan

be executed.
A B C
Integer Constant Integer Integer
Integer Integer Constant Integer

‘Note: #Overflow isturned ON when divided by zero, and the result C is undefined.

2]
See 3.2.21 — “#Overflow.”
€ Example

When Start isturned ON, Data A isdivided by DataB and the remainder isstored in

Data C.

| Start MOD

| | EM DM

Data A |A C|Data C
Data B |E

Thefollowing exampleisan Integer (27) divided by 5, and theresult (2) isplaced in C.

5
A=2T  s[o7
B=5 23
7 - c=2
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iisy INC (Increment)

A: Data [MC
—EN  DM|—

When the INCinstruction isexecuted, one (1) isadded to A, and theresult isthen
placedinA.

TheINC instruction always passes power.

Thefollowingtableliststhe combinationsof A inwhich INCinstructionscan beex-
ecuted.

A
Integer

@V\ote: #Overflow is set if A increments from Ox7FFFFFFF to 0x80000000.
See 3.2.21 — “#QOverflow.”

€ Example
When Start isturned ON, "1" isadded to Data A.

Switch INC
— P EN DHN
Off 4| datads
0
v/l DEC (Decrement)
A: Data DEC
—EN  DN—
A

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

The DEC instruction always passes powe.

Thefollowing tableliststhe combinationsof A inwhich DECinstructionscan beex-
ecuted.

A
Integer

@V\O\tg #Overflow is set if A decrements from 0x80000000 to Ox7FFFFFFF.

See 3.2.21 — “#Overflow.”
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When Startisturned ON, "1" issubtracted from DataA.

switch
— Pl

LEC
EN DN

Off

Aldatad

EQ (Compare: =)

A: Data
B: Data

=

EQ

The EQ instruction passes power if A isequal to B.

Thefollowing tableliststhe combinationsof A and B inwhich EQ instructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

Note: Real values need to be compared very carefully. For example, a calculation might
2]  result in 1.99999999999, which is not equal to 2.00000000000.

€ Example

RUN modeistriggered when the values of Data A and DataB areequal after Startis

turned ON.

Start
R I
Data A
Data B

Ei

m I=

RUN
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il GT (Compare: >)

%Ik'v\ote:

X2

A: Data GT
B: Data

=

The GT instruction passespower if A isgreater than B.

Thefollowing tableliststhe combinationsof A and B inwhich GT instructionscan be
executed.

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 2.000000000001, which is greater than 2.

& Example

Run modeistriggered when thevalue of DataA isgreater than that of DataB after
Startisturned ON.

Start oT
— N
Data A
Data B

i) | T (Compare: <)

A: Data T
B: Data

RUN

I=

m

T

TheLT instruction passes power if A islessthan B.

Thefollowing tableliststhe combinationsof A and B inwhich LT instructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

%Ik'v\ote:

X2

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

Run modeistriggered when thevalue of DataA issmaller than that of Data B after
Startisturned ON.

Start LT RUN

I — | Y O —
Data A |A
Data B |B

iRl GE (Compare: >=)
A:Dada GE
B: Daa b
B

The GE instruction passes power if A isgreater than or equal to B.
Thefollowingtableliststhecombinationsof A and B inwhich GE instructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

@’k\’\otel Real values need to be compared very carefully. For example, a calculation might
X2 resultin 1.99999999999, which is not greater than or equal to 2.

€ Example

Run modeistriggered when thevalue of DataA isequal to or greater than that of Data
B after Startisturned ON.

Start GE RUN
—— N @ (—
Data A [&
Data B |E
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Il | E (Compare: <=)

%Ik'v\ote:

X2

A: Data
B: Data

LE

=

TheLE instruction passespower if A islessthan or equal to B.

Thefollowing tableliststhe combinationsof A and B inwhich LE instructionscan be

executed.
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 2.000000000001, which is not less than or equal to 2.

€ Example

Run modeistriggered when thevaue of DataA isequa to or smaller than that of Data

B after Start isturned ON.

Start LE RUN
| EN (O —
Data A [#
Data B [B
iwyd NE (Compare: <>)
A: Data MNE
—EM QA
B. Data

T

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

Thefollowing tableliststhe combinationsof A and B inwhich NE instructionscan be

executed.
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 equal to 2.
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€ Example
After Startisturned ON, Run modeistriggered when the values of DataA and DataB
arenot equal.
Start HE RUN
— 1N Q —
Data A |A
Data B |B
X1 TON (Timer ON Delay)
IN: Timer startingbit Variable
PT: Presettimeof timer _|NTONQ._
Q: Timeupflag PT _ET
ET: Elgpsedtime

After thetimer input bit (IN) receives power, the TON instruction turnsthetimer output
bit (Q) ON when the elapsed time (ET) equal sthe preset time (PT) in milliseconds.

@ Overview
Special Variable Description Variable Type
Variable. PT Preset Value Integer
Variable. ET Elapsed Time Value Integer
Variable. Q Timer Output Bit Discrete
Variable. T Timing Bit Discrete

When power is passed to thetimer starting bit (IN), the TON instruction starts, and:

» Vaiable.ET (thedapsedtime) beginstoincrementinmilliseconds.
» VaiableTI (thetimingbit) turnsON.
» Variable.Q (thetimer output bit) turns OFF.

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

(VariablePT):

» VariableET (thedapsedtime) holdsthe current value.

* VaiableTI (thetiming bit) turnsOFF.

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

When thetimer starting bit (IN) stops passing power to start the TON instruction:
» VariableET (theeapsed time) isreset to zero.
» Vaiable.TI (thetimingbit) turnsOFF.

» Variable.Q (thetimer output bit) turns OFF.
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& Example
Inthefollowing example, thedrivewill bestarted 5 secondsafter "Enable Drive'is
turned ON.
Charging_Condenser
Enable_Drive TOM Start_Drive
| N Q {7
S000PT  ET

Tl

W PT_

A B C o E

A: When power isapplied to thetimer input bit (IN), thetiming bit (T1) turnsON, the
timer beginstiming, and thee gpsed 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
elgpsedtime (ET) isreset to 0.

D: Thetimer input bit (IN) turnsON, and thetiming bit (TI) turnsON. Thetimer begins
timing, and theel apsedtime (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, theelapsed time (ET) isreset to 0.
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%y TOF (Timer OFF Delay)

IN: Timergartingbit Variable
PT: Presettimeof timer —INTOFQ—
Q: Timeupflag PT ET
ET: Elgpsedtime

After thetimer input bit (IN) stopsreceaiving power, the TOF ingruction turnsthetimer
output bit (Q) OFF whenthedapsed time (ET) equasthepreset time (PT) inmilliseconds.

@ Overview
Special Variable Description Variable Type
Variable. PT Preset Value Integer
Variable. ET Elapsed Time Value Integer
Variable. Q Timer output bit Discrete
Variable. Tl Timing bit Discrete

When power is passed to thetimer starting bit (IN), the TOF instruction starts, and:
e VaiableET (theeapsedtime) isreset to zero.

» Variable.TI (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:

» Vaiable.ET (theeapsedtime) beginstoincrement, inmilliseconds.

e VaiableTI (thetimingbit) turnsON.

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

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

» VariableET (thedapsed time) staysfixed at the preset value.
» Variable.TI (thetiming bit) turns OFF.
« Variable.Q (thetimer output bit) turns OFF.
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€ 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
| | N Q@ Oy
| EO0OOPT  ET |
I
Tl
Q ] '

s s c b £ f
A: Thetimer input bit (IN) turnsON, thetiming bit (T1) remains OFF, thetimer output
bit (Q) turnsON, and the elapsed time (ET) isreset to 0.

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

C. Whentheeapsedtime (ET) equalsthe preset time (PT), thetimer output bit (Q)
turns OFF, thetimer stopstiming (T1 turns OFF), and the elgpsed time staysfixed at
presettime(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) remainsON.

F. Beforetheeapsedtime (ET) equalsthe preset time (PT), thetimer input bit (IN)
turnsON, and thetimer stopstiming (T1 turns OFF). Thetimer output bit (Q)
remainsON, and theelapsed time (ET) isreset to O.
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iy TP (Timer Pulse)

IN: Timergartingbit Variable
PT: Presettimeof timer —in b al—
Q Timeupflag PT_ET
ET: Elgpsedtime

When thetimer input bit (IN) receivespower onetime, the TPinstruction turnsthe
output bit (Q) ON for the duration of the preset time (PT), in milliseconds.

@ Overview
Special Variable Description Variable Type
Variable. PT Preset Value Integer
Variable. ET Elapsed Time Value Integer
Variable. Q Timer output bit Discrete
Variable. Tl Timing bit Discrete

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

e VaiableTI (thetimingbit) turnsON.

» Variable.Q (thetimer output bit) turns ON asthe instruction passes power.
Whentheeapsedtime (Variable.ET) equalsthe preset time (Variable.PT):

» VaiableET (theeapsed time) staysfixed at thepreset valueif the TPinstructionis
gtill receiving power.

» VariableET (thedapsedtime) resetsimmediately to zeroif theinstruction stops
receiving power.

» Variable.TI (thetiming bit) turns OFF.

* Variable.Q (thetimer output bit) turns OFF and stops receiving powe.

When thetimer starting bit (IN) stops passing power to start the TPinstruction, the
elapsed time (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-
wisg, it continuestiming, and thetimer output bit (Variable.Q) remainsON.
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& Example
Thefollowing diagramisan exampleof alampthat lightsup for three secondswhenthe
switchispressed.
Light_Up_3 _Seconds
Switch TP Lamp
| | N @ {3
| Z000PT  ET |

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

B: When the elapsed time (ET) equal sthe preset time (PT), thetimer output bit (Q)
turns OFF, thetimer stopstiming (T1 turns OFF), and the elapsed time staysfixed at
the preset 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 thetimer
output bit (Q) turns ON.

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

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

CE Counter sartingbit Variable
CTU
R Counter reset bit —CE G
R
PV:  Preset valueof counter By Oy

Q. Counter output

CV: Current valueof counter

@ Overview

Special Variable Description Variable Type
Variable. PV Preset Value Integer

Variable. CV Current Value Integer

Variable. R Counter Reset Discrete

Variable. UP UP Counter Discrete

Variable. QU UP Counter Output Discrete

Variable. QD Down Counter Output Discrete

Variable. 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) issmadller 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

€ Example

Thefollowing diagramisanexampleof the CTU ingtructionnotifyingthe
Error_Detection output when five errors have been counted during aone-minute period.

Minute_Timer_Start Operation_Error_Counter.R
| | O
Operation_Error_Counter
Operation_Error_Occur | CTU Error_Detection
—iF cE @ O
F
alPY CW

ote: The counter isreset every scan. To count an event like the example above, be
2] surethat the PT instruction is positioned before the CTU instruction’s position.
The CTU instruction is a level input.
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iayd CTD (DOWN Counter)

4-44

CE: Counter starting bit Variable
. CTD
R Counter reset bit e ol
PV: Preset vaueof counter R
YOV
Q. Counter output
CV: Current valueof counter
& Overview

Special Variable Description Variable Type
Variable. PV Preset Value Integer
Variable. CV Current Value Integer
Variable. R Counter Reset Discrete
Variable. UP UP Counter Discrete
Variable. QU UP Counter Output Discrete
Variable. QD Down Counter Output Discrete
Variable. 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.

€ Example

Thefollowing diagramisan exampleof the CTD instruction passing power and notifying
the Error_Detection output when five errors have been counted during aone-minute
period. Thetimer resetsthe counter every minute.

Minute_Timer_Start Operation_Error_Counter.R
] | £y
1 T N Ly
Operation_Error_Counter
Operation_Error_Occur 75 Error_Detection
— 1P| E iz O
R
S|P ow

The counter isreset every scan. To count an event like the example above, be
sure that the PT instruction is positioned before the CTD instruction’s position.
The CTD instruction is a level input.

Pro-Control Editor Ver. 4.3 User Manual



Chapter 4 — Instructions

viatisl CTUD (UP/DOWN Counter)

CE Counter sartingbit Variable
CTUD
UP.  Counter UpInstruction —CE o
_ up  au
R Counter reset bit FoaoD
YooY
PV:  Presetvalueof counter
Q: Counter output
QU: UPCounter flag
QD: Down Counter flag
CV: Currentvalueof counter
€ Overview
Special Variable Description Variable Type
Variable. PV Preset Value Integer
Variable. CV Current Value Integer
Variable. R Counter Reset Discrete
Variable. UP UP Counter Discrete
Variable. QU UP Counter Output Discrete
Variable. QD Down Counter Output Discrete
Variable. Q Counter Output Discrete

When executing the CTUD instruction whilethe counter up instruction Variable UPis
ON, theexecutionissimilar withthe CTU instruction (up-counter).

When Variable. UPis OFF, theexecutionissimilar with the CTD (down-counter)

ingruction.

After executingthe CTUD ingtruction:

 Ifthecurrent 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.

* |f thecurrent value (Variable.CV) isequal to or lessthan zero, the Counter Output

and Down Counter Output (Variable.Q and Variable.QD) areturned ON.

€ Example

Thefollowing diagramisan exampleof the CTUD ingtruction continuoudy counting up,
from 0 to 10, and then down from 100 O.

The SecondTimer outputsa pulseto 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).
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4-46

UpDown.QD

UpDown.UP
&

UpDown.QU

UpDown.UP

o

SecondTimer.Q
SecondTimer.Q [Trm

pAy

UpDown
CTUD
E  al

.} N @
1000fPT  ET

Pl
i QD
10PY CV

If the counter reset bit (Variable.R) turns ON when the Counter Up instruction
(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 instruction (Variable.UP) is
OFF, the preset value (Variable.PV) is set to the current value (Variable.CV).
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viaisl BCD (BCD Conversion)

A: Data BCO

—EN  DN—
B: Result to be stored A B

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

The BCD ingtruction does not pass power if an error occurs. Thefollowing tablelists
the combinationsof A and B inwhich BCD instructions can be executed.

A B
Integer

fege Integer
Integer Constant

Thelargest value of A that can be converted is0 x 5F5EOFF. If A istoo large,
#FaultCodeis updated with the error code, and #Overflow isturned ON.

See 3.2.18 — “#Faultcode” and 3.2.21 — “ #Overflow.”

‘Note: If the value cannot be converted, the valuein B is undefined.

2]
€ Example
When Start isturned ON, Data A is converted to BCD and stored in Data B.
Start BCD
— | EN DM
Data A |A El| Data B
€ Example

BIN data"99999999" isdesignated for DataA, and BCD conversionis performed.

Bit Position 31 30 25 28 27 26 25 24 23 22 21 20 19 1817 16 165 1413121110 9 & 7 )
11

1

Bit Position 3130 29 28 27 76 25 24 23 22 21 20 19 18 17 16 1514 13121110 8 8 7 B & 4 2 I
Datth|U|u|1|1|u|u|1I1IUIDIIII|D|U|1IIIDIDII|1|UIUIIIIIDID|1|1IDIDI1|
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v x:08 BIN (Binary Conversion)

A: Data EIN

—EN  DNf—
B: Result to be stored A B

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

TheBIN instruction does not passpower if an error occurs. Thefollowing tableliststhe
combinationsof A and B inwhich BIN instructions can be executed.

A B
Integer

fege Integer
Integer Constant

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

See 3.2.18 “#Faultcode” and 3.2.21 —“ #Overflow.”
@Ikv\ote: If the value cannot be converted, the valuein B is undefined.

& Example
When Start isturned ON, Data A isconverted to BIN and stored in DataB.

Start EIM
| | EM DM
Data A |& B|Data B

& Example

BIN data"99999999" isdesignated for DataA, and BCD conversion is performed.

Bit Position 3130 29 24 27 26 26 24 23 22 21 20191817 16 (5 1413 121110 9 & ¥ & § 4 2 0
DataAhIUIuI1I1Iu|u|1I1IquI1I1IUIUIIIIIqu|1I1IUIuI1I1Iu|0|1I1IquI1|

il

Bit Position 31 30 2923 27 6 26 242322 21 20 19 1817 16 16 141312 1110 8 & 7 4 32 10
DataBIquIquIDIIInI1|1I1|1|1I0I1Iul1|1|1|1I0Iululu|ul1lllllll1l1|1|1I
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M4 ENCO (Encode)

A: Data

ENCO

B: Result to be stored —EAN DE_

Thevalueenteredin 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 value.
If severd bitsin A are ON, themost significant bit positionisoutput to B.

The ENCO instruction always passes power.

The combinationsof vaid variable datatypesfor the ENCO instruction areasfollows.

A B

Integer Integer

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

E.g.. If 0x00000008isenteredin A, the output B is 0x00000003.

Bit Position 318029 28 27 26 252423 22 21 20 19 18 17 16 151413121110 8 & 7 & 4
InIulnlulnIulnIulnIulnIulnIulnIulnlulnlulnlulnlulnluln

4

Bit Position 313023 26 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 8 8 3
B IEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEII'JIEIIIJIUIDIUIDIUIDIUIUIUI

= |ra

‘Note: « IfOisenteredin Input A, theerror code 13" is set to #FaultCode as a minor
2 error (#OverFlow).

See 3.2.21 —“#Overflow.”

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

e The ENCO instruction is supported only by GL C2000 Series units.
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viwR:va DECO (Decode)

A: Data

DECO

B: Result to be stored —EN Dg—

Thevalueentered 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 power.
The combinationsof valid variabledatatypesfor 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 is 0x00000008.

Bit Position 3130292827 2626524232221 2019 1317 16161413 1211108 & 7 6 4 32170
A InlulnlulnlulnIDIDIDIDIDIDIUIDIUIDIUIDIUIDIUIDIDIDIDIDIDIDIUII|1|

U g

Bit Position 3130 7923 2728 2524 2322 21201918 17 18 1514131211109 &8 7 § & 4
B |u|u|n|u|n|u|n|u|n|u|n|u|n|u|n|u|n|u|n|u|n|u|n|u|n|u|n|u|1|u|n|u|

ote: -+ |If avalueother than Oto 31lisenteredin Input A, theerror code “ 13" is set to
X2) #FaultCode as a minor error (#Over Flow).

See 3.2.21 — “#Overflow.”

» TheDECO instruction does not support variable modifiers (assigned bit, word,
or byte).

» The DECO instruction is supported only by GL C2000 Series units.
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WXy VP (Jump)

—=xLabelMame

When the IMPinstruction receives power, control jumpsto the specified label. Unlike
the JSR ingtruction, control doesnot automatically return to therung following the IMP

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

Jumping upward can createan infiniteloop.

\ Be sure that the time required to execute the entire program will not exceed the
XNote: Value of the Watch Dog Timer.

el See 3.2.17 — “ #WatchDogTime.”

€ Example

If the Jump InstructionisON, rung 3'sinstruction will be skipped and will not be
executed. Control will jumpto rung 4 withthelabel "Operation Disabled", and instruc-
tionsbelow rung 4 will be executed.

JMP
2 |} »» Operation Disabled
Start Operation
3 { | T
4|~ Operation Disabled

iRy JSR (Jump Subroutine)

—r> 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 execute that rung’sinstruction. A subroutine name can not be dupli-
cated.

JSR must bethelast instruction on arung.
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@ Restrictions
* A maximum of 128 subroutinejumpsfrom asubroutine can be executed.

* One(1) stack isused per jump inthe JSR instruction. Thetotal number of stacksthat
can beusedinalogic programis128. Theonly other instruction that uses stacksis
the FOR/NEXT instruction, which usestwo (2) stacks.

See 4.2.46 — “FOR/NEXT (Repeat).”

{Note: Be surethat thetime required to execute the entire program will not exceed the
2] value of the Watch Dog Timer.

See 3.2.17 —“ #\WatchdogTime”

@ Control System Error Handler Subroutine

Besureto create asubroutine called ErrorHandler. Control should jump to this subrou-
tinewhen calculation errorsor other minor faultsoccur.
See 3.2.21 —“#Overflow”

iRy RET (Return Subroutine)

—<RETURN>—

When the RET instruction receives power, control isforced to return from asubroutine
toitsoriginal location . Execution continuesfrom the rung that foll owsthe Jump Subrou-
tine(JSR) ingtruction.

When asubroutineiscompleted, the SUB END instruction forcesthe programto
automatically returnto thejump point. Asaresult, the RET instructionisnot dways
needed to perform thisfunction.

TheRET instruction must bethelast instruction onarung.
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iRl FOR/NEXT (Repeat)

FOR

—EM  DMN—

£

MWEXT

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

If Aisequal to or lessthan 0, the logic program between FOR and NEXT isnot
executed, but jumpsto the step that followsthe NEXT instruction.

The FOR/NEXT instruction aways passes power.

Validvariabledatatypesfor the FOR/NEXT instruction areasfollows:

A

Integer

Integer Array

Integer Constant

@ Restrictions

Each FOR ingtruction requiresaNEXT instruction.

Do notinsert instructions before or after FOR and NEXT instructionson the same
rung.

Upto 64 nestscan beincluded in each ingtruction.

If the instruction exceeds more than 64 nests, amagjor error occurs and error code
“4" isdisplayed in #FaultCode.

Two (2) stacks are used for one nesting. Thetotal number of stacksthat can be used
inalogic programis128. Theonly other instruction that uses stacksisthe JSR
instruction, which usesone (1) stack.

See 4.2.44 —“ ISR (Jump Subroutine).”

For information about the errors or warnings displayed by the Editor’s error
check, refer to the Pro-Control Editor Operation Manual, Chapter 7, Appendix
1—-*“Errorsand Warnings.”

For information about #FaultCode error codes, see 3.2.18 —
“#FaultCode.”

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

See 3.2.17 — “#WatchdogTime.”
The FOR/NEXT instruction is supported only by GL C2000 Series units.
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'W¥¥d D (PID Calculation)

4-54

SP: Setpoint PID
PV: Process Variable —{EMN DM—
TB: Tieback SR CY
CV: Control Variable =y

TB

ThePID (Proportional Integral Derivative) instruction comparesameasured value
(Process Variable), from theanal og input or temperatureinput, with apreset value
(Setpaint). The PID then adjuststhe Control Variableto eliminatethe difference be-
tween the Process Variable and the Setpoint.

When performing the PID control, the proportional (P), theintegral (1), and thederiva
tive (D) controls can be combined fregly. By setting each parameter (described later in
thissection), these control s can be executed.

Thecontrol value cal culated by the PID control can beexpressed inthefollowing
equation.

t d(E)
CV=KC(E+Reset | 0 (E)dt+Rate ot )
KC Proportiona Coefficient
E Error Signal (JPV-SP))
Reset : Integra Time
Rate : DerivativeTime

By adjusting the sampling period in the Tunetab which isdescribed | ater, the effect of
noise ontheerror signa can bereduced. Thefiltered error signa can beexpressedin
thefollowingequation.

EF =EF, + — (E-EF, )
EF : Filtered Error Signd
TLoop : Loop Renewa Time
THilter : Filter TimeCongtants
E : Error Signal (|PV-SP))
n : Sampling Frequency

PID instruction is available only with GL C2000 Series units.
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When the PID instruction passes power, it adjuststhe PID output (Automatic Mode). If
the PID instruction isnot passing power, aconstant control amount isoutput (Manual
mode). In Manua mode, the Control Variableisset to the Tieback vaue.

Control Block Variable

Switch

rJ

ControlBlock
PID

=
of

EM DM

TargetValue |SFP  CY|Controlv'alue

400 40
ProcessWalue |PY
0
Tiebackvalue [TE
40

When using the PID instructionin alogic program, map variablesto the control block,
SP, PV, TB, and CV variables.

@ Parameter and Variable Type

Parameter Description Variable Type

SP Setpoint Integer, Integer Constant, Integer Array

PV Process variable Integer, Integer Array
Tieback

B Whe.n the instucton doe§nt .. | Integer, Integer Constant, Integer Array
receive power, value setin this is
output

Ccv Controlled variable Integer, Integer Array

Pro-Control Editor Ver. 4.3 User Manual

4-55



Chapter 4 — Instructions

@ Control Block Variable
When avariableis mapped to the PID instruction, an array with seven elements (see
following table) ismapped to the variable. Element [O] representsthe current status, and
Elements[1] to[6] are used for the PID control to make fine-tuning adjustments.

Element Number Description

0 Bit0  [Mode Switch Flag
Bit1  |PID instruction process completion flag
Bit2 [PID deadband flag
Bit3  |Control variable exceeds upper limit
Bit4  |Control variable exceeds lower limit
Bit5  |Exceeded the number of integration process times
Proportional coefficient
Integration times per minute
Derivative time per cycle
PID deadband
Offset
Sampling time

OO |WIN |-

@V\ote: Thevariable type of a control block variable will be retentive.

2]
m The values in the control block variable for the proportional coefficient,
- the number of integral times per minute, and the derivative time per cycle
Important

are 1000 times the values of proportional coefficient, integral times, and
derivative time set in the Tune tab.

B Control Block Variable Element [0] Status

€ Mode Switch Flag (Bit 0)
Whenthe PID instructionin alogic program passes power, bit O turns ON.

Bit O Mode
ON Automatic Mode (PID Calculation)
OFF Manual Mode

@ PID Instruction Process Completion Flag (Bit 1)

When the cal culation processisfinished and the CV isoutput, bit 1 turnsON. Bit 1
stays ON during one scan.

PID Instruction——’—ca‘lcumltlon
Process

Bit 1 1
( a (i
4 Nd——

CV Output . +»
Time

Calculation
Process

4
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Whenthecontrol varigbleiswithintherange gpecifiedinthe Tunetab of the[PID] didog
box, or in Element [4] inthe control block variable, bit 2 turns ON when the processvariable
reachesthe setpoint. Bit 2 turns OFF when the processvariableisoutsdetherange.

PID Process
Disabled Area

Bit 2

4>

Time

@\ For details about the Tune tab in the [PID] dialog box, see the following B Fine-
Note: : . o .
NS Tuning Adjustments and Monitoring of PID Control section.

@ Control Variable Exceedsthe Upper Limit (Bit 3) or Lower Limit (Bit 4)

When thereisan output at the upper limit specified inthe[ Tune] tab of the[PID] dialog
box, bit 3turns ON. When thereisan output at the lower limit, bit 4 turnsON. Evenif a
statusbit isturned ON, PID calculationisperformed and either the upper limit value or

lower limit valuewill beoutpuit.

Upper Limit Value

Lower Limit Value

Bit 3

Bit 4

Output Limited Area

N
Lg

— =
’

~

v

>

Iy
'.
Time

Bit 4 does NOT turn ON during this period.

@\ For details about the Setup tab in the [PID] dialog box, see the following B Fine-
Note: , . o .
NS Tuning Adjustments and Monitoring of PID Control section.

@ Exceeding the Number of Integration Process Times (Bit 5)

When the number of integration timesis set outsidetherange assignedin the Tunetab of
the[PID] dialog box, bit 5turns ON. Evenif thisstatusbit isturned ON, PID calcula-
tionisperformed and the valueisoutput at the upper limit.

Qlkv\ote:
2]
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For details about the Setup tab in the [PID] dialog box, see the following B Fine-
Tuning Adjustments and Monitoring of PID Control section.
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B Control Block Variable Elements[1]-{6] Status

Elements|[1]-[6] perform fine-tuning adjustmentsof PID contral.
For details, seethefollowing MFine-Tuning Adjustmentsand Moni-
toring of PID Control section.

B Fine-Tuning Adjustments and Monitoring of PID Control

Clicking theinstruction after setting up specia variablesand control block variablesto
thePID instruction displaysthefollowing [Pl D] dia og box. Fine-tuning adjustmentsand
@\ monitoring of the PID control settingsareavailablein thisdia og box.
Not

oté:  Thereisno tuning featureto automatically adjust each parameter.

X2)
€ Monitor
Whilein Monitoring mode, usethe Monitor featureto monitor the PID instruction
executionresult.

Pro-Control Editor Operation Manual Chapter 4 Online Editing

< Monit°'§| 24 Tune ||m Chart " S Setup |
P 0
MaNLAL
=1 =] [=

Typeof Chart Lines
Thefollowingtableliststhetypesof linesand colorsof eachitem monitored.

Iltem Types of Lines/Colors
Setpoint Black dotted line —_
Process Variable [Black solid line _—
Control Variable |Blue solid line

@Ik'\l\ote' Types and colors of graph lines cannot be changed.
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Each value can be adjusted while monitoring. Thevaues set herereflect the specia
variablesor control block variable elements[1] to[6].

fit PID

‘E Mnmlm”; Jd Tun

e ‘ﬁ Chart " “F Setup ‘

Pro-Control Editor Operation Manual Chapter 4 Online Editing

[
MANLIAL

(=
T @

g B

o
a2
= =
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“ Close I || Ciamesl | ” Help

Setpoint

Setsthetarget value.

Tieback

When the PID instruction inthelogic program doesNOT pass power, theval ue set
herewill beoutput.

Proportional Coefficient [KC]

The current value hasaproportional band adjoined toitstarget value. The Control
Variable'soutput is based on this difference between the Process Variable and the
Setpoint. The proportional band can be cal cul ated from the proportional coefficient.

Proportional Band = 100/Proportional Coefficient [%0]

Whentheproportional coefficient isdecreased, the control amount for bringingthe
Process Variable closer to thetarget val ue decreases, and overshoot is prevented.
However, thismay increasetheremaining difference.

Whenthe proportiona coefficient isincreased, the control amount for bringing the
current value closer to thetarget valueincreases, and thelength of timetoreach the
target valuewill shorten. However, thismay causehunting.

When proportional
/coefficient is great

Setpoint |--—-p A —- - — AN~ /_\AP _______ _
Difference
________ Remaining
Difference
When proportional
coefficient is small
—»-
Time
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Qlkv\ote:

4-60

X2

For the proportional control, when the Process Variableis smaller than the Setpoint,
the control amount reachesits maximum limit at 100%, and the control amount is
output in proportion to the difference between the Setpoint and the Process Vari-
able within the proportional band range. When the Setpoint and the Process Vari-
able match (no difference), the control amount becomes 0%.

Control amount*

100%

0%

.
»

Setpoint Process Variable

* Control amount: output per unit time

Number of Integration Times [Reset]

Thecontrol amount alone can never completely eliminatethedifference, sncethe
control amount (control output) becomestoo small whenit getscloseto the Setpoint.
Usingintegra control, that remaining difference can beeiminated.

Thiscontrol method makes adjustments based on the accumul ated difference, over time,
between the Process Variable and the Setpoint. If it reachesacertainleve, it affectsthe
output to reducethedifference.

When the number of integrationtimesisincreased, the control amount to reducethe
differenceincreases. Thelength of timeto reach the Setpoint will shorten. However, this
may causeovershoot and hunting.

When the number of integration timesis decreased, the control amount to reducethe
difference decreases. Overshoot and hunting areliminated. However, thelength of time
to reach the Setpoint will be greater.

When the number of integration
times is increased

Setpoint |— oo —.- NN N

When the number of
integration times is
decreased

Time
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Derivative Time [Rate]

Proportional control or integral control that requiresacertain time (time constant)

cannot respond quickly to adisturbance, and cannot returnto thetarget value quickly.
Derivative control monitorsthedifference against the disturbance, and when adifference
islarge compared to the previousdifference, alargeamount of control isgivento
provide aquick response.

When thederivativetimeisincreased, recovery timefrom thedisturbanceisshortened.
However, thismay cause overshoot and short cycle hunting.

When thederivativetimeisdecreased, overshoot and hunting are eliminated. However,
therecovery timefrom thedisturbance will be grester.

When derivative time
is increased

Setpoint 7 vanvaR Vi

When derivative time
is decreased

Time

Deadband

The deadband is set within the range of the proportiona band. PID control isnot
performed inthe deadband, the minimum control variablevaueisoutput, and smooth

control isperformedwithout hunting.

PID Deadband

Time
Offset
Set offset value. Offset can reduce the remaining difference created by the proportiona
contral.
When Offset is set
Setpoint porrmr T A T T T e Remaining difference
hen Offset is not set
\{L Offset Value
’[\ Tim'e
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4-62

Sampling Time[DFTC]
Calculatesthe average of the connected device' smeasured dataacquired by the Loop

Update Time, and outputsthe datathat isset in the sampling time. Set thesampling time
asagreater span than the Loop Update Time vaue.

Setting the sampling time alowsfor the measured datato contain unexpected measure-
ments. If the measured datais calcul ated as an average, the effect of unexpected mea
surementson the output valuewill beminor.

R O 1 | I

|
I |

Sampling Time '_| '_| H >
| |

Reflect Tunetab setting to Control Block Variable

Each setting inthe Tunetab isreflected in the parameter variables (SPand TB) and the
elements[1] to[6] of the control block variable.

Thefollowing tablescomparethe Tunetab and Parameter variables, and the Tunetab
and control block variable. 1000 timesthevaluesin the proportiona coefficient, integral
times, and derivative period arewrittenin the control block variable.

Tune Tab Scale Factor Parameter Variables
Setpoint x 1 |::> SP Variable
Tieback x 1 B Variable
Tune Tab Scale Factor Control Block Variable
Proportional « 1000 Proportional Control Block
Coefficient Coefficient Variable [1]
Integral number Integral number of Control Block
. x 1000 . . .
of times times per minute Variable [2]
Derivative Derivative number of [Control Block
. x 1000 . : .
period times per operation [Variable [3]
Control Block
Deadband 1 PID deadband .
eadban X Variable [4]
Control Block
Offset 1 Offset .
se X Variable [5]
. . L Control Block
S I t 1 Sampling time .
ampling fime x Ping Variable [6]
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@ Chart

Process Variable (PV), Setpoint (SP), Control Variable (CV), Deadband, and Clamp
Limitscan bemonitored. Themonitoring setup isavailableinthe Chart tab.

4 PID

|E bl it ” M Tune"éﬁ Chart§| 55 Setup |

=Sho
P 0 Process War = vl Setpoint
MANLIAL Contralled Var = | Deadband
Clarnp Lirnits
=5 cal
-
Eottam:
|| Zoom In | || Zoom Jut |
itk 30 | seconds
|| Close I || Canmzsll || Help
Show
Chart typesand linesof eachitem monitored arelisted thefollowing table.
Item Types of Lines/Colors
Setpoint Black dotted line —_—

Process Variable Black solid line
Controlled Variable |Blue solid line

Clamp Limits Red dotted line | ————————
Deadband Gray zone
'I-Vote: Types of lines/colors cannot be changed.
X2
Scale
Top: Set the upper limit of the chart
Bottom: Set thelower limit of thechart
Width: Set thewidth of the chart in seconds. Sampling time can be changed
inthe Preferenceareaof the Monitoring tab by clicking Optioninthe
% Editor’sFilemenu.
Note

! Previous data cannot be monitored.
2]
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@ Setup
You can preset therange (upper and lower limits) set to al parametersduring the
programmingmode.
|E b it ” 3 Tune ||m Chart”é G?‘ Setup |
=5 caling = Output Clamping
& Baw b Percent Hi limit: [4095 e
2 Engineering Units Mame of unit: La limit:
Flaw ma: Ell mag MU% = =&nti-Feset Windup
Raw min EUmn i & Hilmi: [0 ]
= Cantrol Lo firmit
Loop update time: (1000 | miliseconds
%) Direct [SP-PY) 123 Reverse [PVW-5F) J‘ “P .,P"P J“P J.‘J..
(& ) =]
= les] [
Note: These settings are not available during the monitoring mode.
M
Scaling

The Raw, Percent, and Engineering Unitsoptions set the conversionrate of PV data
va ueswith values, such asmonitoring, in the display area. Raw max and Raw min
vaues specify PV datavaues, and EU max and EU min vaues specify values, such as
monitoring, inthedisplay area.

Raw. All Input/Output valuesto the connected device are shownin raw
formwith aconversonrateof 0.

When Raw is selected, set the values of Raw max, Raw min, EU
max, and EU minasfollows.

¢ Raw max=EU max

e Rawmin=EUmin

Percent: Vauesinpercent aresetinthedisplay area.

When Percent is selected, set Raw max, Raw min, EU max, and EU

minasfollows.

* Raw max and Raw minvalues = user-defined value by the
connected device

* EUmax=100

e EUmin=0

EngineeringUnits Vauesof nmolefraction, defined by theuser, aresetinthedisplay area.

When Engineering Unitsissalected, set Raw max, Raw min, EU
max, and EU min asfollows.

* Raw max and Raw min values= user defined value by the con-
nected device

e EUmax=n
e EUmin=0

4-64 Pro-Control Editor Ver. 4.3 User Manual



Chapter 4 — Instructions

Control
LoopUpdateTime:  Set thetime cycleto acquire datafrom the connected device.

Direct (SP-PV): Specify to perform control to increasethe control amount output
when the Process Variableis smaller than the Setpoint (such as
hester).

Setpoint

>

Time

Reverse(PV-SV):  Specify to perform control to decrease the control amount output
when the Process Variableisgreater than the Setpoint (such as
cooler).

Setpoint

>

Time

Output Timing Example of the Loop Update Time and Sampling Time
Inthefollowing timing chart, the connected devices' measured data([d], [b], and [c]), is
acquired by the Loop Update Time | €], the averageis calcul ated, and the datais output
at thesamplingtime[d].

Loop Update Time

1o0n0nnm,

|
i
Sampling Time |_| —| !_| 5>

i
‘_li_,
Outpu

|
I
|
!
! g
i
|
i
i
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Output Clamping
Setsthehighest limit and thelowest limit of the Control Variable. When the Control

Variableisoutsdethisrange, the highest limit or thelowest limit isoutput, and the status
bit of Bit 3 or Bit 4in Element [0] of the control block variableturns ON.

For details, see * Control Variable Exceeds the Upper Limit (Bit 3)
or Lower Limit (Bit 4) in the M Control Block Variable section.

Anti-Reset Windup

Setsthe highest and lowest limitsof the Number of Integration Times per minute of
Element [2] of the control block variable. Theval ueof “ Integration times per minute”
doesnot fluctuate, but preventsan incorrect valuefrom being entered.

B How to Adjust the PID Constant

Thissection explainshow to adjust the PID constant using temperature control asan
example. To obtain optimum PID control results, each constant of P (Proportional
Element), | (Integral Element), and D (Derivative Element) hasto be set to itsoptimum
value. Step Responseisone method of adjusting the PID constant against various
control targets, and isbased on temperature characteristics.

The optimum value might not be obtai ned with the Step Response method, depending
onthe control target used. In these cases, adjust thevaluesin the Tunetab of the[PID]
diaogbox.

Step Response

Step Response setsthe Setpoint, and 100% of the control amount for the control target
isoutput in steps. Thefollowing example, based on the chart of temperature characteris-
tics, measuresthe maximum temperature ope (R) and thelossof time(L).

Control Amount

Max. Temperature
Rise Rate (R)

R=Variation/t

7

1
1
I
1
T
I
1
1
I
1
1
I
1
1
I
1
1
I
1

i
i Time (Min.)

[—»

Loss Time (L)
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You can calculate constants of the proportional coefficient, thenumber of integral times,
andthederivativetimeby subgtituting the measured va ues of the maximum temperature
dope(R) and thelosstime (L) inthefollowing equation.

Please enter the cal culated valuesin the Tunetab of the PID dialog box.
“Proportiona Coefficient” =100/(0.83*R*L) [%]

“Number of Integration Times’ = 1/(2*L) [cydesdmin]
“DerivativeTime’” =0.5*L [min]

ity SIN (sine function)
SIN

A:.  Data(Inradians)
—EM  DM—
B. Variablethat storestheresult A E

The SIN ingtruction computessin(A) and storesthevaluein B. Enter A data(values) in
radianunits.

Thisinstructionisnormally ON. Thefollowing tableliststhetypesof A and B datathat
can beused for thisinstruction.

If Ais... B must be...
Integer or integer constant Real
Real or real constant Real

Qlkv:)te: SIN instruction is available only with GL C2000 Series units.
X2

ippitel COS (cosine function)
COS

A:.  Data(Inradians)
—EMN  DM—
B: Vaiablethat storestheresult A =

The COSingtruction computes cos(A) and storesthevaluein B. Enter A data (values)
inradianunits.

Thisinstructionisnormally ON. Thefollowing tableliststhetypesof A and B datathat
can beusedfor thisinstruction.

If Ais... B must be...
Integer or integer constant Real
Real or real constant Real

Qlkv:)te' COSiinstruction is available only with GL C2000 Series units.
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a0l TAN (tangent function)

ot

ot

4-68

ote:

X2

A:  Data(Inradians) TAN
—EN DM—

B:  Variablethat storestheresult A B

The TAN instruction computes cos(A) and storesthevauein B. Enter A data(vaues)
inradianunits.

Thisinstructionisnormally ON. Thefollowing tableliststhetypesof A and B datathat
can beusedfor thisinstruction.

If Ais... B must be...
Integer or integer constant Real
Real or real constant Real

Whenthevaueusedfor A isinthevicinity of (2n-1) X 172, wherenisaninteger, B
cannot be displayed. Therefore, #Overflow turns ON, and the solutionisuncertain
(= 3.1415926535897).

see 3.2.21 - “#Overflow”

TAN instruction is available only with GL C2000 Series units.

“WRIN RAD (Radian conversion)

ote:

X2

A:.  Data(Indegrees) RAD
—EMN  DMp—

B:  Variablethat storestheresult (Inradianunits) A B

TheRAD instruction convertsadegreevalueto aradian value and storestheresult in B.

Thisinstructionisnormally ON. Thefollowing tableliststhetypesof A and B datathat
can beusedfor thisinstruction.

If Ais... B must be...
Integer or integer constant Real
Real or real constant Real

o T = 3.1415926535897.
 RAD instruction is available only with GL C2000 Series units.
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LS Area Refresh

oWl LS Area Refresh Overview

IO0OCOdA~<>»rTW”m-—0

B 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.

Display Features

LS Area

System Data Area

Other Shared Area

User Area

Special Relays

Pro-Control Editor Ver. 4.3 User Manual

LS Area
Refresh

Therefore, when using the functions assigned to the System Data Area (such asthe

screen change and clock function) viathe Controller Feature, the datainthe LS Area
should be shared between the Display Featuresand Controller Featuresby registering
theLSAreaasvariables.

Thisisdefined asthe LS AreaRefresh.

Itisaso possibleto use an areaoutside of the System DataAreaif the GLC unit’s
controller features or display featuresneed to share data.

Controller Features

Variable Area

CONTROLLER
MEMORY (For User
defined variables,
etc.)

System Data Area

Other Shared Area

Special Relays

N

S > 6000xTT

O—6oor

Thetiming of the LS AreaRefresh and the Logic Symbol dataupdateisnot synchro-
nized. When designing your logic program to use either of theseasatrigger for data
update, be suretoinclude aninterlock feature.
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LS Area Refresh Settings

When using alogic programto designatethe LS Ares, the desired variable must first be
registered in Pro-Control Editor. This section describesthis procedure.

B Variable Registration
In Pro-Control Editor’s Datamenu, click Variable Typeto open the Variable Type
diaog box.
Thissection describeshow toregister avariablewithavariablename"LS' asaninternd
integer array.
The size should be cal culated by combining the number of words of datato be shared
with the size (20 words) of the System Data Area.

E.g. When sharing 16 words of datawith the System DataArea, enter thesizeas“ 36"
words (20 words for the System Data Area plus 16 wordsto be shared).

H Yariable Type
Marne: ] Ok |
Discrete #5 Internal

Feal . |
Tirner £2 Input ==
Canter 1 Dutput
 Cogligue A0, |—\
1 Help

] Retentive  [#] Global

{Note: + The Special Relay Areais called the LSS area.

L e Themaximum LSsizeis 276 words.
Therelationship between variablesand addressesarelisted in thefol lowing 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 1S2032
LSS[1] 2033 LS2033 Special Relays
LSS[15] 2047 LS2047

1. Variable Name: System Variables managed by the GLC unit's ladder logic program

For detailsonthe"LS Area" and "Special Relays’, refer to the External
Device Connection Manual (provided with Pro-Control Editor).
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B GLC Screen Number Display Confirmation Example

When confirming the GL C’'s screen display number, the LS Areato be accessed varies
depending on the access method used. Two accessmethodsare available: Direct
Accessmethod, and Memory Link method.

ScreenDisplay Number - LSOl Direct Accessmethod
LS15] Memory Link method

Inthefollowing examplelogic program, the“Message” coil turnsON whenthe screen
number switchesto“5”.

Direct Accessmethod (Connected to External Communication Device)

| EQ Message
EN O {—

Ls[0] |4 Off

0

5B

Memory Link method (Not connected to External Communication Device)

EQ Message
: EN Q
La[is]{a off
0
5B
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GLC and External Device Data Sharing

When using external communication devicedatawith the controller features, thedatais
shared viathe LS Area. However, if datasharing between the controller functionsand
theexternal device'sdataregister exceedsasize of 16 words, the performance of
screendisplay functionsmay deteriorate.

Display Processing External
Controller Function Device
LS[0] | System Data | LS0000 | System Data Top
Area Area Address’™
4 System Data
'\A Area
nWord™
LS[19] LS0019
LS[20] Read Area | LS0020 Read Area
+—p \ Read Area
LS[35] LS0035 (Data) mWord*
Share Area Share Area
LS[275] LS0275
LSSJ0] LS2032
Special Relay [@——Jp»| Special Relay
LSS[15] LS2047
LS Area Refresh provides SIO Data Transfer provides
data sharing data sharing

* 1 Start Address defined in Initial Settings.

*2n= 0to 20 Depends on the System Data Area setting items selected in Initial Settings.
*3m= 0to 16 Depends on the size of the Read Area designated in Initial Settings.
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If you want the Read Areaand Variable L Sto exceed 16 words, the Read Areacan be
set with up to 256 words, and Variable L S can be set with up to 276 words. A maxi-
mum size of 16 wordsisrecommended when setting datathat is shared between the
controller, display processing function, and externa devices.

Inthefollowing example, the Variable LS sizeis set to 36 words and the Read
Areasizeis set to 256 words.

Controller Display Processing External

Function Function Device
L2[0]1| System Data LS[IIJ_Dlﬂ System Data System Data } 20 Words
sosl o 16 Words
256 Words

L5[275] LE00275 [

Inthefollowing example, the Variable LS sizeis set to 276 words and the Read
Areasizeisset to 16 words.

Display
Controller Processing External Device
Function Function
LE[0]| System Data LSDDQD System Data System Data
P 20 W
Area Area Area 0 Words
LS[35] 16 Words
256 Words

Le[27s] [

Processing function, or alogic program from an external device unit,
attempts to update the same variable at the same time, priority is de-
termined by the timing.

* When writing data to the GLC unit's Read Area, be sure that the Write
Via Parts and Write Via Logic Program functions of the Controller do
not conflict.

 When the controller’s logic program, the tags or Parts on the Display
Z Ig

Important

 Be sureto designate Controller variables LS and LSS as retentive
variables. Designating these variables as non-retentive will clear them
to O when the logic program starts. The display processing function’s
LS Area will be cleared to 0, depending on LS Refresh.
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@Ikv\ote:
X2

LS Area Refresh

Using the Read Area to share data between the GL C and external devices allows
you to use the GLC as:

* the expansion unit of an external device
e POP machinesfor factory automation

e an |I/O information terminal for production control

Writes GLC Data
GLC Extgrnal
Device
-

ERRREREEE
1/0 Unit Reads Controller Data

LS Area Refresh Cautions

5-6

UsetheLS AreaRefresh feature:
* tocontrol thesystem areausing the controller feature
* toview Read Datafrom an external communication device.

Digital Electronics Corporation recommendsthat you usethe datasend/receiverelated
Initializeareaor the Operation Des gnation Change parameter settingsto control the
refreshing of datain thisarea. Avoid refreshing thedataintermittently, viathe control ler
feature, in addresses L SO00-to-L SO035 and L S2032-to-L S2047.

If thefrequency of the LS Area'sdatarefreshisincreased, the LS AreaRefresh may
not be executed within onescan. Asaresult, External Device communication errors
may OCCur.

VariableL Sisaninteger variable, andis32 bitsinlength.
When the System Data Areais 16 bitsin length, thelow 16 bitsare enabled.

Pro-Control Editor Ver. 4.3 User Manual



ﬂ GLC Ladder Monitor Feature

Ml Overview of the GLC Ladder Monitor Feature

Pro-Control Editor features aladder monitor that can be used with the GLC unit in
order to improve maintenance of alogic program. All programs (such asalogic
program) are executed during the ladder monitoring.

Thelogic program is displayed on the screen of the GLC unit. The GLC2400
Series and the GLC2600 Series models support this feature.

PﬂGE|DEC <= A Y

T J—=<HON DISE>>
2 START
testiToM1. TON  MOW MOW
3 [ 1
! L
tesztl Haw
g
testZToMz. TOoN HoW I%
testz Chand
Iel {1 —
test3ITONZ. TON MOV MO Alarm
a
test4ToMN4, TON MOV MOV
6
testSToNS. ToN MO Mol Chaing
I
T NN DISPD)

Variablelist

‘Note: The logic program cannot be edited, and values stored in the variables cannot
2]  pe changed in the GLC ladder monitor feature.

* GLC ladder monitor screens cannot be monitored using GP-Web or
GP-Viewer software.
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Starting/Exiting the GLC Ladder Monitor

Preparing to operate the GLC Ladder Monitor

To operate the GLC Ladder Monitor feature, the project file for the GLC Ladder
Monitor, as well as the editor screen and the logic program, must be transferred to
the GL C unit.

This section describes how to set up aproject file, and precautions to use.

m Set Up the Project File

1. From the Project Manager’s [ Screen/Setup] menu, click [GLC Ladder Monitor]
to open the [GLC Ladder Monitor] dialog box, and to check that ladder moni-
tor screens (base screens used in the ladder monitor) exist in the project.

5% ?.prw - Untitled - Project Manager

Project | ScreensSetup  Control  Utility  Help
ko)

Add / Delete GLC Ladder Monitor files A

If the screen is not registered, the [GLC Ladder Monitor] dialog box (as shown
on the left) will appear. If the screen is already registered, the [GLC Ladder
Monitor] dialog box (as shown on the right) will appear.

GLC Ladder Monitor [Add] GLC Ladder Monitor [Delete]

GLC Ladder Monitor

Ladder Manitor fles are nat in the current praject. Ladder Manitar files already evistin the project.

Press the Add button to add the files to the project. Press the Delete buttan ta remove the files frarm the project.

=
Ladder Monitor Sereen 8 |7353 (= Ladder Monitor Scresn B (7333 Ig

3 Japanesze 18 English
Add I “ Cancel | “ Help i Delete | || Cancel | H Help |

2. Assign the base screen number used by the GL C ladder monitor, and click
[Add].
Assign avalue ranging from 1 to 8999. However, when the BCD format is
selected for the [ Screen No. Data Type], the ladder monitor only operates

%Ik.v?)te: values ranging from 1 to 7999.

) The base screen number used by the GLC ladder monitor should not

be the same as other existing screens.
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3. Click [Add] to add the GLC Ladder Monitor to the screen. When registering
the Ladder Monitor, the following confirmation message appears.

GLC Ladder Monitor

@ #dd GLE Ladder Monitar to screen B7999,
I) Ok ta continue™?

LK Cancel |

If the assigned screen already exists, the following message is displayed and the
screen of the GLC Ladder Monitor is not registered. To re-register the GLC
Ladder Monitor screen to the assigned screen number, first delete the existing
screen, and then register the screen again.

Error

@ Baze zoreen number already exizt. Cannot add GLC Ladder Maonitor Screen.

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

« The GLC Ladder Monitor screen can be edited since it is automati-
m cally generated to a base screen. However, if the GLC Ladder Moni-
tor screen is edited in the Drawing Board even once, the registration
of the GLC ladder monitor screen is automatically cancelled, since
the edited GLC Ladder Monitor will not be recognized as the GLC
Ladder Monitor screen.

Important

Delete the existing GLC Ladder Monitor screen from the [Open
Screen] dialog box (open the Drawing Board’s Screen menu and click
Open Screen), and then add the GLC Ladder Monitor screen again.

e The GLC Ladder Monitor screen will not be recognized when it is
copied to another project.

Delete the existing GLC Ladder Monitor screen from the [Open
Screen] dialog box (open the Drawing Board’s Screen menu and click
Open Screen), and then add the GLC Ladder Monitor screen again.

« When the GLC type (GLC2400, GLC2600) is changed, the screen will
not be recognized as the registered GLC Ladder Monitor screen.
Delete the existing GLC Ladder Monitor screen, then add the GLC
Ladder Monitor screen again.
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Wl Starting the GLC Ladder Monitor
The two methods of starting the GLC Ladder Monitor are as follows.
* Turn ON Bit O of the System Variable #LadderMonitor.

See 3.2.26 — “ #L_adderMonitor.”

(When #Ladder Monitor Bit Operation is used and the GLCLadder Montor is
started, [Screen Level Change] mode cannot be used.)

» Touch the [Controller Monitor] on the menu bar, then touch three corners of the
screen to display the menu bar. Menu Screen

g)

=D

p /\
M RESET CONTROLLER
ZAZ ﬁ ﬁ = b oo | e | Lo
)/ e

,mp;”am o After editing alogic program in Online Edit, the GLC Ladder Monitor

cannot be started.

* While the GLC Ladder Monitor is running, Online Edit cannot be ex-
ecuted.

 When a password is given to the project file that is transferred to the
GLC unit, the GLC Ladder Monitor cannot be started.

Exiting the GLC Ladder Monitor |
The three methods of exiting the GLC Ladder Monitor are as follows.

» Turn OFF Bit O of the #LadderMonitor system variable and press [END] on the
GLC Ladder Monitor screen.

See 3.2.24 —“ #Ladder Monitor.”

» Automatically switch the screen from the PLC.
* Press[END] on the GLC Ladder Monitor screen.

1 —=<NON DISE>>
2. START

testiTOML., TOM MOV

test3TOMZ. TOM MOV MOV Alarm

test4TON4, TON MOV MOW Chana

=

B }—M—' H H ]
testSTONS. TON MOM MO Chans Chan3

T —<<NON DISE

Yariablelist
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Rl Various GLC Ladder Monitor Features

XN Online Monitor Feature (Normal Display)

A logic program is displayed on the GL C unit, and the rung that the power passes
through is displayed with a green bolded line.

The following number of instructions can be displayed on one screen:

GLC2400: 14 horizontal instructions, 10 vertical rungs (four instructions can be
viewed by scrolling).

GLC2600: 18 horizontal instructions, 13 vertical rungs
1 2 3 4 5 6

PHGE|IJE[} I = A W

1 —=<<NON DISED>

2 START
testiTOM1. TON MOV HOY
3 I /] [

! [
tel_slti_ HOY
test2TONZ. TOM MOV HoY

4 | 1 ]

! [

te_slte Chana
_—|p| ®7

testITONE, TOM Mo HoW Alarm

test4TOM4, TON MOV MOW Chand

3 S
testSTOMS. TON  MOW MOV Chane Chana
i l:‘ l:‘ l:‘ nan £
I

T NN DISED>

VariableList Codelist

7 8 9 10

1. RUN/STOP Switch button

Switches the state of the GLC controller between RUN/STOP.
2. Rung Number Display button

Displays the starting rung number of the screen being displayed.
3. Scroll Unit Switch button

Selects the unit of screen scroll between rung/page.
4. Display Base Switch button

Switches the current value display of the variable between decimal/hexadeci-
mal.

5. Scroll button

Scrolls the screen being displayed in Up and Down and Right and L eft.
6. GLC Ladder Monitor Switch

Switches between starting/exiting the GL C ladder monitor.
7. Search button
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Starts a search after assigning the instruction and variable.
8. Search Again button
In the search mode, repeat the search back and next.
9. VariableList button
Starts up the variable monitoring screen.
10. Code list button
Changes the instruction assigning screen to do the instruction search.
11. Clear button
Exits from the search mode.

H * When morethan 18 instructions are placed along the horizontal power
Important

flow, those following the 18th instruction will not be displayed, even
by scrolling.

* If arung contains instructions that exceed the number of instruc-
tions that can be vertically displayed (GLC2400 is 10 and GLC2600

is 13), the rung will not be displayed, but the screen will display
“NON DISP.”

 On arung that has several vertical lines, if not all rungs are dis-
played by scrolling, the screen will display “NON DISP.”

» The first five characters will display for the names of a contact and
coil instruction’s variables.

Rung Jump/Scroll Features

Thisfeature is used to move the screen to the rung you want to display when all
logic program cannot be displayed in one screen.

B Rung Jump Feature

1 N
7 START

testlTOMNL.

test2ToMz., TOM  MOY Mo

4 A il
testz Chana
Pl 3

test3ITON3. TOM  MOW  HOY flarm

test4ToMN4, TOM MOV MOW Chang

] |—|/|—| H |—| S
testSTONS. TON MOV HOY Chane Chang
I:‘ l:‘ |:| han 2
I

2. Enter the rung number to be displayed.

Variablelist } Godelist [0

3. Pressthe [ENT] button to jump to the screen of the entered rung number.
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B Scroll Feature

Pressing the scroll keys to move the display screen.

1 =—=NON DISP>
2. START

test1TOM1. ToM HOY MOV

test2TONZ. TOM HMOW Moy

4 L
test2 Chang
Ff g

testITOMZ2. TOM MOV MOV Alarm

testd4ToM4, TOM MOV MOY Chang

[ }—M—' H H B
teSESTONS. TON KO MOV Chans Chang
}—M—' H H '—| R
I

Variablelist [ Codel ist.

Instruction Enlarge Feature (Zoom Display)

The instruction can be zoomed in on by touching the instruction on the normal
view screen of the GLC Ladder Monitor. The variable nameis displayed in full
view by zooming in onit.

Also, for the Timer, Counter, or MOV instructions, current value and preset value
are also displayed, and the Display Base Switch button can switch the current
value display to decimal or hexadecimal.

Once again, by touching the screen, it will go back to the normal view.

e (o EELE

TOMS

TOM
Ir [n}

FT ET
2beR ]

‘Note: . Up to 32 characters can be viewed for variable name or variable value.

X2

Yariablelist } Codelis

 When thearray variableis assigned by BM OV, the current value of the array
variable's starting element is displayed.
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PID Instruction Parameters

6.3.4

@ e

> o

1

1

Zooming in on the PID instruction displays 7 parametersin the screen’s lower
right area. The parameters are displayed in decimal/hexadecimal format, similar to
element 7’s array that has been allocated to the control block variable.

Status

Kc

Reset
Rate
Deadband:
Offset
DFTC

Displays the current status.
Proportional Coefficient
Integral Time

Derivative Time

PID Deadband Range
Displays the offset
Displays the sampling time

GLC Variable Monitor Feature

Displaysalist of variables and current values of each variable.

il B3 LadderMonitor GLO2400

— START

2

. ff 1§| PAGE | DEC || <[> | AV gf: . 1 || PAGE 1 DEC ||<I|||I>|||A|||V
458752 ||#5t cpScans
<Ko DISED> 8105t opPending
950 {#Ei1Count 0
950 [[DisablebutoStart 0n
testiToNi. TON MOy oy 12| l#Comnand i
LI 12|[#C 1 ock100ms 0n
e 3000 ||#Day 36
! 950 |#Lacdetonitor -2147414015
ggggggg . Ton oy o ollitonth 3
LHJ L] Of f |[#Percerthl loc 0
i il Off [[#F latform 68
xest:ﬂo‘n‘a Ton Moy moy a1arm 0| |#Rureho 1
. 0ff #S;reeh 7999
LL e - e I . G
L S

0]/#Year 0
testSTONS. TON HOY  MOY hans Shapm olla Tn
0]lb O0n
——<<Mon DISER> Offe 0n
= 0]|IrtDAT 1111

V.

- liﬁ\/arablast

ariablelist | Codel ist
| 1/ Z

Toreturn to anormal screen from thevariablelist screen, touch “Clear.”

@ Display Color of Variable Name

Variable Attributes Display Color
System Variable Purple
User Defined Variable White

@ Display Color of Variable Value

u
Important

6-8 |

Variable Type Display Color
Discrete Green

Integer White

Real Light Blue
Timer Purple

Counter Yellow

* A GLC2600 unit displays up to 32 characters for a variable name.

A GLC2400 unit displays up to 23 characters for a variable name.

* An array variable displays the current value of a starting element.
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Variable/lnstruction Search Feature

Searches avariable in the Variable List, or an instruction from alogic program
specified in the Code List. The matching variable or instruction will be high-
lighted with alight blue box.

m Search from Variable
Searches the variables specified in the Variable List screen.

The search method is as follows.

1. Press Variable List on the bottom of the normal display screen, and display the
Variable List screen.

E 1 E| PAGE | DEC E
0N ISP

L START

testiToNL. TOM  MoW Moy

3 A {]
testl Moy
i DJ

test2ToN2. TOM  MoW Moy

4 = L
testz Chang
R M

testITONZ. TOM MOV MoY Alarm

[

testaTON4. TOM  MoW MOV Chans
[ }—|/H H H )
testSTONS. TON MoY MOV Chana Chang

Variablel st } Godelist
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G

X2

6-10 |

ote:

2. Inthevariable list screen, system variables and all variablesincluded in alogic
program are displayed. Select by touching the variable you want to search for.

il B3: Ladder Monitor GLC2400

Ve [ [AfETA][@

458757 | #StopScans
810/ [#StopPending
950| [#Edi tCount
950 [#Di sabl ebutoStart
12| #Command
12| HC 1 ock100ms
3000 #Day i
950 #ladde rMonitor -2147414015
0] [#iMorth 4
Of f |§Percenthl loc 0
Off |§Platform 68
0] #iRunaho 1
Of f | §Screen 7999
67174912 | 4T ime 6168
Of f | ieckday 0
0] |#Year 0
Olla 0n
0l 0n
#FaultCode Olic 0n
0[|IntDAT 11111
Variablel ist

[ Codel ist @
|

3. After the variable is selected in the variable list screen, the screen automatically
returns to the normal display screen. Make sure that the variable name being
search is blinking at the bottom of the screen, then press “Search” to start the

5 1E| PAGE | DEC ﬂgﬂ .
1 —<<HON DISEY>
g -

test1ToNL, TON MOV

4
&=
<

fos)
o+
i
RN}
T+
e
=
2L
[t

test2ToNz., TON MOV

4
&=
<

1[]

testz
"

testETONS. TON MOV  Mow Alarm

test4TON4. TON MOV MOV Chana

I‘ l:‘ |:| D s
testSTONS., TOM MOV MOV Chang Chang

1 <O DTSR
2. START

m OM1. TOM MOV
3 g - ]

=
&=
<

d
0
T
T
e
=

2L
<

test2TONZ., TOM MOV

=
&=
<

testz
g

cLD

test3TONZ. TON MOV MOW Alarm

testaToM4, TOM MOV MOV Chand

I’ D l:‘ D s
testSTONS., TON MOV MOV Chans Chang

T —NON DTSR

[ND
0ff]

In order to continueyour search, press“BACK” or “NEXT” to moveto the adjacent
variablein the search results.
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B Search from Instruction
Searches the instruction specified in the Code List screen.
The Search method is as follows.

1. Press Code List on the bottom of the normal display screen, and the Instruction
List screen will display.

| Pror

[ [T T

1 <N DISE>)

testiTONL. TON MOV oy
5 L
L
testt Moy
i
testzToMz. TON MOV oy
4
L
test2 Chane
Pl 0]
test3ITONZ. TON MOV MOY Alarm

test4TONA. TON  HMoW  MOW Chang

I’ z
testSTONS. TOM  MOW MOV Chang Chang

T ——<NON DISED>

Variablelist [ Codelist

2. Inthe Code List screen, all instructions that can be used in the logic program
are displayed. Select the variable you want to search.

L e[ [e]A]Y] |

DISC/in TINER COUNTER m
ENCD

AND TN ] PID
iR TOF o Ew |
YR i i)
NOT
[ 0aa [ coweare [ PrOGRAM [ PROCRAM [ FUNCTICN
aur EMOY A0 Ed FOR SIN
T /M FI0Y I FE NEXT £
T WOV W T WP THN
ETM RO OIv E TSR RID
RST ROR WD & RET
RST/M S TNC &
NEG IR OEC
NEG/M

Variablelist [ Codelist
\

Pro-Control Editor \er. 4.3 User Manual 6-11



Chapter 6 — GLC Ladder Monitor Feature

3. When the instruction is selected in the code list screen, it automatically returns
to the normal displayed screen. Make sure that the instruction to be searched is
blinking at the bottom of the screen, then press “Search” to start the search.

E ] e [ o [af[e-][a][V] .
1 f—hoN D1EY
2 b TRt

test1ToNL, TON MOV

Mo

testd
"

[E]

test2ToNz., TON MOV

4
&=
<

testZ
"

cﬁj]

testETONS. TON MOV  Mow Alarm

test4TON4. TON MOV MOV Chana

6 5
testSTONS. TON MOV  MOM Chanw Chana

T —<NON DTSR

Yariablelist }TUN

4. The search will result in the matching variable being highlighted with alight
blue box. To exit the search, press CLEAR.

Y o 3

1 —<<NON DISPR>

2. START

testiTONL. Fq Mo
3 T il
1

test2ToNz, TOM MOV

=
&=
<

ﬁ
0
RN
T
=
=
2L
<

=
&=
<

(I)j]

test2
i

+estITONZ. TGN MOV MO Alarm

test4TON4. TON MOV MOV Chana

f F——{ﬂ——{ f—{ P—ﬂ 5
testSTONS. TOM MOV MOV Chanw Chana

Variablelist }TUN

@Ikv\ote: In order to continueyour search, press“BACK” or “NEXT” to moveto the adjacent
2] variablein the search results.
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B Search from Variable and I nstruction (AND Search)

Combining avariable search and an instruction search by using an AND search
narrows the search. Designate the variable and instruction you want to search for
from the list screen of each.

Use the following search method.
1. Specify the search subject from either the variable or the instruction list screen.

2. When it returns to the normal screen, press the other list screen button and
specify the search subject from the list screen.

3. After returning to the normal screen again, make sure that both the variable and
instruction search subjects are on the bottom of the screen. Press the Search
button to start the search. The following screens show examples of an AND
search when “Test1” is selected from the variable list screen and “NO” is
selected from the code list screen.

<o I T
N DIsE

—— START

re =

testiToML. TON  HMow Mo
L
testl oW
T
s+

+est2ToNZ, TON  MoW MOy

3

test3ToNZ. TON MOY  MoW Alarm
8 =1L O

+est4TON4, TON MOW MOV Chana

6 s
+estSTONS. TON MOY MOV Chanz Chans

—<NON DISP>>

4. The search will result in the matching variable being highlighted with alight
blue box. To exit from the search, press Clear.

E QE|PHGE|DEC .

—<NON DISED>
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— START.

m GNL. TON MOV Hov
3 H H [ ]
est1

o
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o
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o

+est3TONZ. TOM MOV MOV Blarm

test4TONG. TOH MOV MOW Chane

=2

EY
! =
+estSTONS. TON MOW  MOW Chand Chany

—HON DISED)

—a

XNote: Inorderto continue your search, press“BACK” or “NEXT” to moveto the adjacent
2] variableor instruction in the search results.
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/O Drivers

Thischapter describes|/O driversthat arerequired when using the built-in1/O inthe
GLCunit.

W |/O Drivers Overview

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

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

Note: « \When an I/O error occurs and the controller stops, create the following logic
2 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 1/O error is detected with #l OFault, and logic ex-
ecution is stopped by assigning 1 to #Command.

#IOFault hACHS
— | EM OH—
Off T OUT[# CGarmimand
0

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

See 3.2.20 — “#1 OFault” and 3.2.22 —“#Command.”
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WA Flex Network Interface Driver

Thissection describesthe Flex Network driver menusin the GLC unit’'sOFFLINE
mode.

Prior to executing any Flex Network Driver menuinstructions, be sureto download the
Flex Network driver from Pro-Control Editor softwareinyour PC. Also, for GLC100
and GL C300 models, make sure that the Flex Network I/F unit is attached to the back
of your GLC unit. The GLC2300, GL C2400, and GL C2600 models are equipped with

the Hex Network I/F.

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

Flex Network Interface Unit Self-Diagnosis
This section describes how to operate the self-diagnostics of the Flex Network I/F unit.

For details on the self-diagnostics of the GLC main unit, refer to the
GLC unit'suser manual (sold separately).

Sdlect FLEX NETWORK DRIVER inthe CONTROLLER MENU. Thefollowing
FLEX NETWORK DRIVER MENU window will then appear.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
MATN INITIALIZE /Flexhetwork MENU MR MER
I CONTROLLER MENU
I Flex Network MEN
I [ 1} comunICATION CHECK
[ 2 | ERR 5Ho. DISPLAY
1 /0 MONITOR

When alogic program changes from the RUN mode to either the OFFLINE

! or RESET mode, the GLC or the I/O signal will operate as follows, re-
Important g ardless of the Output Hold setting. Be sure to take this into consider-
ation when changing to either the OFFLINE or RESET mode.

GLC Condition RUN OFFLINE RUN
Output SUDU T T Ui T
. utput mom Logic utput mom Logic
N
I/O Signal Program o Output Program
No Ouput

| The RESET mode's I/O signal OFF timing is NOT fixed.

u
Important
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Al Communication Check

The number of the Flex Network /O unitsthat have been connected to the Flex Net-
work |/F units, aswell asthe S-Nos. that have been connected to each I/0O unit, will be
checked.

Viathe communication check operation, thefollowingitemscan be checked:

o currently connected /O units
* currently mafunctioning!/O units(connectionsection)

€ Communication Check Procedure
1. Pressthe COMMUNICATION CHECK button, and the COMMUNICATION
CHECK SETUP window will appear.
Set Communication Speed to either 6 or 12. Setting the communication speed faster
may causetheunit to be easily influenced by noise. Generally, set thisspeed to
6M bps.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series

COM. CHECK SETUP
N COMMUNICATION CHECK SETUP || ||

TRANSFER SPEED tibps) El TRANSFER SPEED  (Mops) 6 12

When this test is performed, all
connected /0 unit 3-No. s are reverse lihen this test is performed, all
color. When wiring the 1/0 units, he corrected [/0 unit S-No.s are reverse

sure all 5MNo. s use criginal ssttings color. When wiring the [/0 units, be

and are unigue sure all $-No.s use oriziral settinzs

and are unique.

2. Pressthe NEXT button, and the COMMUNICATION CHECK window will
appear.
Press START to begin the communi cation check.

The currently connected 1/0 unit's S-No. will bedisplayedinreversecolor.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series

COM. CHECK [se7][ReT ]

Total Corrected 170 nits [ | COMMUNICATION CHECK - -

Cornected 3-MNo.s are reverse color. Total comnected 1/0 wnits [ ]

1 i 3 4 h B 7 8 Connected S-Mo.s are reverse color.

gl 24 1s s 1 2 2] 4 5 [ 7 ]

17 (18 (19 [ 20 [ 21 |22 |23 | 24

2h |26 |27 |28 |29 |30 )31 |32 9 [0 Tz 1314 15|16

52 (a4 [ a5 |56 57 |38 | 59 [ 4o 17018 119 120 | 2122 |23 |24

41 | 42 [ 43 | 44 | 45 | 46 | 47 | 48 25 | 26 |27 |28 |29 30 |31 |32

49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 33 34 135 )36 |87 138 |39 40

57 [ 58 |59 [ 60 [ BT | B2 | 63 A1 142 143 144 [ 4h 146 | 47 | 48
49 150 |51 | h2 |53 [ hd | Bh | 56
Y | B8 59 B0 | B1 | B2 |63

To returnto the FLEX NETWORK MENU window, pressthe RET button.
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Error S-No.

If the Error Code No. 841 occurswhile alogic program is being executed, the S-Nos.
of thel/O unitsthat have been excluded from the communication circuit and malfunc-
tioning I/O unitswill bechecked.

See 7.2.3 —“Flex Network I/F Unit Troubleshooting.”

@ Error S-No. Procedure

1. Touchthe CONTROLLER MENU window’sFLEX NETWORK DRIVER sdec-
tion.

TheFLEX NETWORK DRIVER MENU will appear.
2. Pressthe FLEX NETWORK DRIVER MENU'sERROR S-NO. DISPLAY.
The ERROR S-NO. DISPLAY window will appear, and the error check will begin.

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

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
ERR S-No. DISPLAY [FET|
ERR 5-No. DISPLAY [

Error 5-No.s are reverse color.

Error S-Mo.s are reverse color.

I/O Monitor (I/O Connection Check)

Check each Input and Output terminal between the GL C and 1/O unit. To check inputs,
monitor the I/O unit of output signalson the GL C. To check outputs, monitor the GLC
unit’soutput signalsonthel/O unit.

B |/O Monitor Check Procedure

1. Select the CONTROLLER MENU window'sFLEX NETWORK DRIVER, and
the FLEX NETWORK DRIVER MENU will appesr.

2. Sdlectthe FLEX NETWORK DRIVER MENU window's1/O MONITOR, and the
following /O MONITOR SETUPwindow will appear.
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GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
1/0 MONITOR SETUP (x| [Esc ]
1/0 MONITOR SETUP NEXT |
TRANSFER SPEED (Mbps) TRANSFER SPEED (¥bps) 5 12
Ijl SHo. [ 13
S_NO- MODEL CODE (FR-) JAGTS YOBRLY16 SK 165G X(Y0BTS ADO4AH DAOLAH

WODEL CODE WIRTS VARIABLE TYFE DISCRETE  HORD

YERTABLE TYPE DISCRETE

]
=

=
B
@

=
"

o]
=
(=]
|
=

TRANSFER SPEED

Set TRANSFER SPEED to either 6 or 12 Mbps. Setting afaster transfer speed
may result ininterference caused by noise. Normally, set this speed to 6M bps.
S-No. (Station no.)

Select S-No. from 1 to 63.

MODEL CODE

Select one of thefollowing models: X16TS, YO8RL, Y 16SK, Y16SC, XY08TS,
ADO4AH, and DAO4AH.

The FN-X32TS, FN-XY 16SK, FN-XY 16SC, FN-XY 323K, and FN-
XY 32SC modelsarenot included in the salection. Therefore, select asubstitute
moddl, from thetable bel ow, that can check the I/O monitor’s connection.

Models Performing I/O EN-X32TS FN-XY16SK FN-XY32SKS
Monitoring i FN-XY16SC FN-XY32SCS™t
Substitute Models Performing Y16SK or
I/O Monitoring X16TS X16TS Y16SC XY08TS
0 Input 0-15 0-15 - 0-7
Output - - 0-15 0-7
Input 16-31 - - 8-15
+1
Output - - - 8-15
S-No.
Input - - - 16-23
+2
Output - - - 16-23
Input - - - 24-31
+3
Output - - - 24-31

1. Contact your local distributor regarding purchasing these products.

€ Monitoring the FN-X32TS
Use X16TSasasubstitute.

Lower 16 bits (0-15 hits) can be monitored by assigning the station number
setinthe 1/O unit to the S-No.

Upper 16 bits (16-31 bits) can be monitored by assigning values created by
adding 1 to the station number set in the1/0 unit to the S-No.
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@ Monitoring the FN-XY16SK or the FN-XY 16SC
Use X16TSasasubstitute for input, and Y 16SK or Y 16SC as asubstitute
for output.

I nput and Output cannot be monitored s multaneoudly.

€ Monitoring the FN-SY 32SK, FN-XY 32SC
Use XY 08T S asasubstitute.

I nput and output of bits0—7 can be monitored by assigning the station number
set inthel/O unit to the S-No.

I nput and output of bits8-15 can be monitored by assigning the vauesby
adding 1 to the station number set inthe I/O unit to the S-No.

Input and output of bits 16-23 can be monitored by assigning to the S-No. the
values created by adding 2 to the station number set inthel/O unit.

Input and output of bits 24—-31 can be monitored by assigning to the S-No. the
values created by adding 3 to the station number set inthe /O unit.

VARIABLE TYPE
Select either DISCRETE or WORD.

* Only the Word setting can be used for FN-ADO4AH and FN-DAO4AH.
3. Pressthe NEXT button, and thefollowing I/0O MONITOR window will appear.
Thiswindow’sitemswill vary depending onthe VARIABLE TY PE selected.
Please refer to the information for the corresponding /O unit
model(s).

zNote: This I/O monitor cannot be used with the high-speed counter and single-axis posi-
X2 tioning unit.
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@ FN-X16TS/FN-XYO08TS/FN-Y08RL/FN-Y 16SK/FN-Y 16SC/FN-
XY 16SK/FN-XY 16SC/FN-X32T S/IFN-XY 32SK/FN-XY 32SC

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

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

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
II,;E;Uh:ONITOR 5-Mo. 1 10 MOHITOR ot |
Lol ol o o] o 5] o 7 e ()3 3 W
BHEREREERERRE L o) Dl [ L [ [ [
OUTRUT YR [ 4
HEREERENE SO EEE A S
Y Y T Y I I I EBBBoROBOEERDE
I I e ==

Theabovewindows display the maximuminput/output pointsof an1/Ounitin
the Flex Network system. Thenumber of input/output pointsdependson esch
[/Ounitmodd . Usetherangeof I/O pointswithineach unit, beginningwith“0.”

When using aninput-only 1/0 unit, useonly theinput areaof thewindow, and
when using an output-only /O unit, use only the output area. When using aunit
with inputs and outputs, use both theinput and output areas.

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

Theinput data, if any, will bedisplayedintheinput field. Enter the necessary
datain the output section viatheten-key keypad. 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
bedisplayedinthedecimal format.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
1/0 MONITOR (ReT |
INPUT 3-No. 1 . 1/0 MOHITOR ot |
INRUT
[ o] s
[ o e
OUTPUT ouTPuT
Dl (0-65535) [ o weese ot
Tzl zlalislell7/le]llello 1 BS
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'/|\ » Enter data within the output range, according to the number of the I/O
/mp;rtant points in each I/O unit.
I/0 Points I/0 Range
8 0to 255
16 0to 65535

A » Datawill be output to the I/O unit for the number of I/O points accord-
1 ing to the MODEL selected on the I/O MONITOR SETUP window.

Imp;rtant . . . .
» |If 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 [o[o|ofofof1]1]o]ofofo]o]1]o]|entering 386"
gpoint, i bt v v b
outputunitt. '+ + 1+ 1+ 1 i1]ofofofo]o]1]o0 |Outputs"130"

€ For FN-ADO4AH/FN-DAO4AH
I/O MONITOR (Channel Setting)

The system switchessuccessively through the selectable settingswhen the
channel areaispressed.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
1 /0 MONITOR SETUP M@] S rales
o : =

When the NEXT button is pressed, the system switchesto the next I/O
MONITOR screen. The screenisdifferent for FN-ADO4AH and FN-
DAO4AH.
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& For FN-ADO4AH
I/0 MONITOR
Thisdisplaysinput data.
GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series

[ /0 MONITOR RET -'”
S~No .1 140 MONITOR

CH

RETURN |

CH1

INPUT RANGE = 0 ~ bY

INPUT 0 - &Y

o0 - 4095 2 [ o] « o - aw>

L ]

Wkokk % % &

UESE LRSS Tzl allsellzelle]le T ]| es

— ||| =

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

A/D 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

» 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
Important 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 set-

tings will be enabled.

* 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 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.

e The settings of the range changeover switch on the I/O unit side are
read in when alogic 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.
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€ For FN-DAO4AH
I/0O MONITOR

Enter datawith the keypad. Touching the screen’sdatadisplay will call upthe
keypad. After entering al data, push the OUT button to output the data. All
dataisdisplayedindecima format.

GLC100/GLC2300 Series GLC300/GLC2400/GLC2600 Series
1/0 MONITCR o 1 pR— e

CH 1 o

DUTPUT RAWMGE @ O -8V WTAT = 0. sy
0( 0 - 4095) Lo o

| el le e ol lellcfl 0 Nl e
ot e I i e

* 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.
Important i . .
* 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

Output Range Setting Output 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

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
Z |§

Important

* The settings of the range changeover switch on the I/O unit side are
read in when alogic 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.
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Flex Network Troubleshooting

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

B Flex Network I/F unit 1/O Errors

For a detailed explanation of Flex Network I/F unit 1/O errors, please
refer to the Flex Network User Manual (sold separately).

B Error Codes

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

@ SettingErrors

Error Code Description Solution
501 Internal variable error mapped to 1/O
terminal.
502 External variable error mapped to 1/0
terminal.
503 Outp.utvariable erfor mapped © /O Reset the variable used.
terminal.
504 Discrete variable error mapped to
analog terminal.
505 Integer variable error mapped o
discrete terminal.
506 Variable type not supported by driver. |  Correct the 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 atthe high- S-No. The high-speed counter unithas S-
speed counter unit Nos. for eight staions. 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 stafions. Resetso there is no S-No.
overlap.
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& InitializationErrors

Error Code Problem Solution
The ID Number loaded from the GLC units
. . buitt-in Flex Network I/F is invalid. The Flex
821 There is no Flex Network I/F-uni Network I/F unit may be broken. Write
atiached.
down the error code and contact your local
Pro-face distributor.
Initialization Error. Inifialization failed o |  The Flex Network I/F unitmay be broken.
822 synchronize the Flex Network I/F unit| Write down the error code and contact your
and the Flex Network driver. local Pro-face distributor.
There may be a break in the
823 Analog unit seting error communication cable, the I/O unitis not
turned on, or the I/O unit may be broken.

&€ RuntimeErrors

Error Code Description Solution
. . Check all related wiring.
811 There |i0 an /O Ifl;Jnltﬁerror tgoose Refer tothe Flex
connector, maftuncton, 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).
inital error in the hih-speed counter Check to see if communication line is
844 unit gn-sp disconnected, power is not supplied to the
/0 unit, or the I/O unitis malfunctioning.
o ) . Check to see if communication line is
Communication error with the high- . : ,
845 speed counter Uit disconnected, power is not supplied to the
P /0 unit, or the I/O unitis malfunctioning.
The positioning unit detected an error.
. o I . Refer to the Flex
846 Error in the single-axis positioning unit Network Single-Axis Positioning Unit
User Manual (sold separately).
o ) . Check to see if communication line is
Communication error with the single- . . ,
847 axis posiioning Uit disconnected, power is not supplied to the
P J /O unit, or the I/O unitis malfunctioning.
@ Internal Errors
Error Code Contents Solution
Resetthe GLC. Ifan error code stil
850 appears, try to identify if the error is due to
. the GLC itself, or 1o a related/connected
Driver Error. device
A major system error has occurred. Write down the error
850 code and refer to your GLC User Manual.
Contact your local Pro-face distributor.
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R DIO Driver

Thissection explainsthe GLC OFFLINE mode'sDIO menu. Besurethe DIO unitis
securely attached prior to using any of the DI1O unit’sfeatures.

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

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).

<When DIO Driver hasbeen Selected>

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

GLC100 Series

GLC300 Series

MATN CTRL MENU D10 MENU MAIN MENU
DI NDOUT | CONTROLLER MENU
DI0 DRIVER MENU
1f0 MONITOR |

|| DIN/DOUT
|| IF0 MONITOR

Touchthe DIN/DOUT key to open thefollowing screen.

GLC100 Series

DIN/DOUT CHECK | SET | | ESC |

Warning!
For testing purposes,
external output is produced.

Confirm that no external devices
are connected to the GLC.

Insert the DINADOUT loophack cable.

GLC300 Series

DIN/DOOT CHECK

WARHIRG

For testing purposes,external output is produced.

Confirm that no external devices are connected to the GLC.

Connect the DIE/DOUT loopback cable.

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 a logic
! program’s RUN state, the I/O signal may turn to OFF. Be aware of the

Important

possibility that the I/O signal will turn OFF.

GLC Condition

RUN

OFFLINE

RUN

Analog Output
I/O Signal

Output from Logic

Program

No Analog Output

Output from Logic
Program

No Analog Ouput

! The RESET mode's I/O signal OFF timing is NOT fixed.

Important

B L oopback Cable Creation
Usethefollowing diagram when creating the DIN/DOUT loopback cable.

COM Al
24V B1
COM A2
24V B2 I
g
NC A3
NC B3 DC24Vv
NC Ad
NC B4
DOUT15 A5 —
DIN15 B5 fj
DOUT14 A6 —
DIN14 B6 —j
to to to
DOUT1 A19 —
DIN1 B19 1
DOUTO A20 —
DINO B20 —j
€ Recommended Products
Connection Type Manufacturer Model Number
Fuilsu FCN-361J040-AU (Connector)
Soldered Type J FCN-360C040-B (Cover)
Digital FN-IFCNOL " (Connector/Cover)
FCN-363J040
Crimped Type Fujitsu FCN-363J-AU/S
FCN-360C0404-B
A6TBX36 (Terminal Block)
Terminal Block Unit Type Mitsubishi AC*TB (Cable)
(** = cable length)
Yokogawa TA40-ON

* 1 This product is similar to Fujitsu’s product.
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I/O Monitor (I/O Connection Check)

Onthe DIO driver menutouch 1/0 Monitor to call up thefollowing screens.

€ When 1/0 Monitor has been Selected

GLC100 Series

GLC300 Series

1/0 MONITCR SETTINGS
WODULE NUMEER (No.0-1) II|
INPUT TERMINALS
OUTPUT TERMINALS

1/0 MONITOR SETTINGS Y ||
MODLLE NVBER  (Mo.0-1) 0 1
INPUT TERMINALS DISCRETE  HORD
OLTPUT TERMINALS DISCRETE  HORD
1 2 3 4 5 B 7 8 =] (o] B3
=

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

Select the Input Variable Type— either Discrete or Word.

Select the Output Variable Type— either Discrete or Word.

For example, if you enter “0” astheModule No., “ Discrete” asthe Input Variable Type,
and “Word” asthe Output Variable Type, then touch the RUN button inthe screen’s
top-right corner, the I/O Monitor screen will appear.

GLC100 Series

GLC300 Series

1/0 MONITOR [ReT]

INPUT HODULE Ro. /D MONITOR HODULE o [,_]

SCoOCorr | BE00000G0
sl 9| o] ] 2] i3] 4| s

| DORGEEOHE

— cuTpuT
[ ] weseem
— [ ] o our

— ||| =

When the Input Variable TypeisDiscrete, theinput termina (S-No.) will appear in
reverse color. When the Output Variable TypeisWORD, use the ten-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 bedisplayedin decimal format.
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DIO Troubleshooting

Thisareaexplainshow to solve possible DIO unit problems.

€ DIO Unit Input Errors

7-16

Error Type Possible Cause Solution
Input monitor DIO Unitis defective. Contactyour local Pro-face distributor.
lamp is ON, but [Enable I/0] box is not selected. Setthe [Enable I/0].
no input can be o
performed. Program is incorrect Correct program

DIO Unitis defective Contactyour local Pro-face distributor.
Input monitor Common line wiring check.

lamp is OFF and
no input can be
performed.

Input common line is incorrecty wired.

Common line breakage check.
Common terminal looseness check.

External imput power is incorrect

Provide the correct voliage.

Connector is notsecurely attached.

Atiach the connector securely.

Allinput lines do
notturn OFF

DIO Unitis defective.

Contactyour local Pro-face distributor.

Designated Input
lines do notturn
ON.

DIO Unitis defective.

Contactyour local Pro-face distributor.

Program is incorrect

Correct the program.

Input wiring is incorrect.

Check common line wiring.
Check common line breakage.
Check common terminal for looseness.

External unitis defective.

Replace the unit

Input ON period is too short.

Lengthen the Input ON tme.

Designated Input
lines do notturn

DIO Unitis defective.

Contactyour local Pro-face distributor.

OFF. Program is incorrect Correctthe program.
External Inputvoliage is incorrect Provide the correct voliage.
Input terminal screws are loose. Tighten the terminal screws.
Inputarea Program is incorrect Correct the program.
randomly wrns Connector is notsecurely attached. Attach the connector securely.
ON or OFF.

Noise is causing unit mis-operation.

Reduce the noise level.
Atiach a surge killer.
Use a shielded cable.
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Error Type Possible Cause Solution
DIO unitis defective. Contactyour local Pro-face distributor.
Ouput monitor Outputline wiring check.
lamp is ON, but Outputcommon line is incorrecty wired. |  Outputline breakage check.
no ouputcan be Output terminal looseness check.
performed Load currentis incorrect Provide the correct current
Connector is notsecurely attached. Atiach the connector securely.
. DIO unitis defective. Contact your local Pro-face distributor.
Ouput monitor -
. Program is incorrect
lamp is OFF and Outputarea is completely OFF. Correct program.
no ouput can be
performed [Enable I/0] box is not selected. Setthe [Enable I/0].

Output lines do

notturn OFF DIO unitis defective. Contactyour local Pro-face distributor.
DIO unitis defectve. Contactyour local Pro-face distributor.
Designated output Check outputline wiring.
lines do notturn Ouputwiring is incorrect Check outputline breakage.
ON Check outputterminal for looseness.
External unitis defective. Replace unit.
Designated output|__DIO unttis defective. Contactyour local Pro-face distributor.
lines do notgo Current leakage, residual voltage Change design of external device. |.e.
OFF causes causes incorrectrecurrence. Atiach dummy resistor, efc.
Load voltage is incorrect Correctvoltage load.
Outputterminal screws are loose. Tighten the terminal screws.
Ouputarea Program is ipcorrect Output commands Correctthe program.
randomly wrns are overlapping.
ON/OFF Connector is not securely atached. Atiach the connector securely.

Noise is causing unit operation error.

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

I/O errors are Read/Write errors. When |/O errors occur, the controller writesan error
codeto the#l OStatusvariable. Thelogic program continuesto operate. Thefollowing
table describes possible error causes and solutionsfor when the DI1O unit isattached to

theGLC.
@ SettingErrors

Error Code Description Solution
501 Internal variable error allocated to I/O
terminal.
502 External variable error allocated to 1/0
terminal.
503 Outp'ut variable error allocated o I/0 Resetthe variable used.
terminal.
504 Discrete variable error allocated to
analog terminal.
Integer variable error allocated to
505 , .
discrete terminal.
506 Variable type not supported by driver. Correct the variable type.
Two or more terminals are using the
. , same terminal number, possibly
1 Terminal numbers ar l . . .
80 erminal numbers are dupicated causing transfer failure. Download the
project 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 O to 1.
804 Unitnumber sarts fom 1. Setthe DIO"urI1'rt nearestthe GLC units
rear face o "0".

&€ RuntimeErrors

Error Code Description Solution

Module "0" read-out data is incorrect

840 After two successive read attempts, the | Increase the time of the Inputsignal'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 attempts, the | Increase the time of the Inputsignal'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 oufput data was detected by an |  Ensure that there are no noise-related or
internal loopback check from DIO other adverse eflects.
M odule "0".
Module "1" output data is incorrect

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

Description

Solution

821

The number of DIO units registered in
the WLL file and the actual number of
DIO units connected are different

Correctthe number of connected DIO
units.

822

Module "0" does not exist
DIO Module "0" does not exist

Confirm that the DIO unitis securely
connected to the GLC and correct the
DIO driver setings.

823

Module "1" does not exist
DIO Module "1" does not exist

Confirm that the DIO unitis securely
connected to the GLC and correct the
DIO driver setings.

@ Internal Errors

Error Code

Contents

Solution

850

864

Driver Error
A major system error has occurred.

Record the Error Number and contact
your local Pro-face distributor.
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n Error Messages

S Error Message List

Thischapter describes error messagesthat can appear on the 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

"Invalid ladder file"

The GLC's logic program file
is not downloaded, or
the file is damaged.

Download another copy of the
project file from the
LogiTouch Editor.

"Fatal Error:
Drive check Failed"

The GLC's current /O driver
isincorrect.

Check that the I/O driver setin
the logic program file and the
driver installed in the GLC are
the same.

"Global Data Area

The dowloaded file's data

Download the project file
again. If this does not fix the

nnn:[mmm:000]"

Too Small may be damaged. problem, contact your local
Pro-face dealer.
The GLC's system file is
"Can' Set Priority incorrect. The file mayhave Dovynload the project file
been damaged during again.
downloading.
. . Write down the error
"Exception Afatal error has occurred in

the lader logic program.

message details and consult
your local Proface dealer.

"SRAM checksum error"

The project file stored in
SRAM is damaged.
(GLC2000 Series only)

Download the project file
again from Pro-Control Editor.

"SRAM data broken"

The battery for SRAM back-
up may have run out. Thisis a
warning message.

(GLC2000 Series only)

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

"Watchdog Error"

The Constant Scan Time is
longer than the Watchdog
time.

Reset the Watchdog time so
thatitis longer than the
Constant Scan Time. If doing
so exceeds the Watchdog
Timer's limit, then the
Constant Scan Time
(program) should be
changed.
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Error Message

Cause

Solution

"Bad Var: xxx"

Unable to find variable
"XXX". Either the logic
program file has not been
downloaded, or a variable
that does not exist in the
logic program file on the
screen, is used.

Sawve the projectfile, and
download screen data again.

"Bad Array: xxx"

The number of elements
used in the screen file's
arrayvariables and those
used in the logic program
file's array variables are
different.

Download the project file
again.

"Bad Type xxx"

The Logic program variable
"XXX"s type is different from
the screen's variable type.

Download the project file
again.

"Unknown register type"

This variable type does not

exist.
T Cannot find variable used for
Register is missing o
Writing.
"S100 file index is Cannot find variable used for
outof range" Reading.

"T oo manyentries
in the S100 file"

Too manyvariables are
being used. Limitis 2048.

"5100 file is missing"

Cannotfind S100 (variable
storage file).

Download the project file
again.

"Over Compile count MAX"

Too many Parts are being
used.

Reduce the number of Parts
and then download the project
to the GLC again.

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

GLC heap memoryis
insufficient. Memory for
storing programs and
variables is sufficient,
however logic program
memoryis insufficient.

Setup the GLC unitagain with
the Pro-Control Editor 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.

"No Backup logic program in
EEPROM"

The logic program was
edited, and data
downloaded, during
monitoring mode.
Therefore, the data was
saved to the SRAM, and not
to the default FEPROM.

Switch to offline mode, and
follow the procedure below to
copydata from the SRAM to
the FEPROM.

[Main Menu] -> [INITIALIZE] -
>[PLC SETTING] -> [CTRL
SETTING]->[COPYTO
FEPROM]
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oA Error Codes

Thefollowing tablelists#FaultCode errorsthat arewrittenin when errorsoccur.

Error Code Level Cause

0 Normal No errors

1 Minor Thg calculated result, 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 — Reserved for System.

. Software Error. Depending on the type of problem, the system may

9 Major
need to 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.

5 Minor The logic program of the backup memory (SFleM) is damaged. The
logic program of FEPROM will be executed.*

1. Thiserror occurs only with GLC2000 Series units.

‘Note:

e [Major Faults]

When a major fault occurs, the controller immediately stops executing the logic
X2) j
program. The main unit’'s LED turnsred, and the buzzer sounds continuously.

e [Minor Faults]

Logic program execution can continue when minor faults occur.
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SHeH Program Errors

ThefollowingtablelistsPro-Control Editor’sprogram operation errors.

Error Type Possible Problem Solution
Control Memory power is cut | Batiery Alarm Exchange Unit
Keep Area daia s not Memory Alarm Exchange Unit

preserved.

Program is not operating
normally.

Program transfer mistake.

Use GP-PRO/PB il o
download the project file again.
Refer to
the Pro-Control Editor
Operation Manual, 5.2 -
"Transferring Preparation
Screens to the GLC."

Data is outputfrom 1/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 unit changes to STOP
mode.

A Command Execution Alarm has
occurred. Or, a major fault has
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 if the 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) fle cannot
be downloaded from
GP-PRO/PB I

The data ransfer cable used to
send data from GP-PRO/PB Il to
the GLC unit may 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 ifthere 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/0*is notselected.

Setthe enable 1/0.

1. Enable 1/0 is used to input and output data between the GLC and 1/O units. After

downloading a logic program to the GLC unit, the external 1/0O devices cannot be
performed in RUN mode. (As a safety precaution, the 1/0 is not enabled in the
default setting.) It is necessary to set up the Enable 1/0O beforehand to write and

read data to the 1/O.

For information on how to set up, refer to the Pro-Control Editor
Operation Manual, 3.1 —“ Controller Configuration” and 3.2 —

“ Starting and Stopping the Controller.”
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