PREFACE

Thank you for purchasing Pro-face’s ladder logic programing software, Pro-Control
Editor Ver. 5.1.

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

——————————— NOTE —————————————

1. The copyrights to all programs and manuals included in Pro-Control Editor
Ver. 5.1 (hereinafter referred to as “this product”) are reserved by Digital
Electronics Corporation. Digital Electronics Corporation grants the use of
this product to its users as described in the “Software Licence Agreement”
(included with the CD-ROM). Any violation of the abovementioned condi-
tions is prohibited by both Japanese and foreign regulations.

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

| 4. Differences may exist between the descriptions found in this manual and the actual
I functioning of this software. Therefore, the latest information on this software is

| provided in the form of data files (Readme.txt files, etc.) and/or separate docu-

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

—~— e

© 2004 Digital Electronics Corporation. All rights reserved.
Digital Electronics Corporation, August 2004.

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

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

Trademark /
Tradename

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

Rights Holder

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

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

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

'Ir;‘earruzlsed in this Formal Tradename or Trademark
Windows 95 Microsoft® Windows® 95 Operating System
Windows 98 Microsoft® Windows® 98 Operating System
MS-DOS Microsoft® MS-DOS® Operating System
Windows Me Microsoft® Windows® Me Operating System
Windows NT Microsoft® Windows NT® Operating System
Windows 2000 Microsoft® Windows® 2000 Operating System
Windows XP Microsoft® Windows XP® Operating System
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APPLICABLE PRODUCTS

The following is a list of products used with Pro-Control Editor Ver. 5.1 software.
In this manual, the following names are used to describe series units and products.
“GP Type” refers to GP-PRO/PB 111 for Windows Ver. 7.1.

. Product
S Model GPT
eries Name ode ype
) GLC100L GLC100-LG41-24V GLC100L
GLC100 Series
GLC100S GLC100-SC41-24V GLC100S
GLC300 Series GLC300T GLC300-TC41-24V GLC300T
] GLC2300L |GLC2300-LG41-24V GLC2300L
GLC2300 Series
GLC2300T |GLC2300-TC41-24V GLC2300
GLC2400 ™
. “Rev.* - None, 1”
GLC2400 Series GLC2400T |GLC2400-TC41-24V =)
GLC2400
GLE2000 “Rev.* - Abowe2”
. ) GLC2500-TC41-24V GLC2500
Series GLC2500 Series GLC2500T
GLC2500-TC41-200V GLC2500
GLC2600™t
, GLC2600-TCA41-24V Rev” - Mone, 1
GLC2600 Series GLC2600T GLC2600
“Rev.* - Abowe2"
GLC2600-TC41-200V GLC2600
LT Type Al ;3:\53150—8641—XY328K- LT TypeA
LT Type A Series |LTC Type Al ;;:\c/:150-sc41-xv 325K e TypeA
LT Type A2 GLC150-BG41-XY32SC- LT TypeA
24V
LT Type B GLC150-BG41-FLEX-24V
LT Type B/B+ LT Type B+ GLC150-BG41-XY32KF-  |LT TypeB/B+
Series 24V
LTC Type B+ GLC150-SC41-XY32KF- LTC TypeB+
24V
LT Series|LT Type C Series |LT Type C |GLC150-BG41-RSFL-24V (LT TypeC
GLC150-BG41-ADK-24V
LT Type H1 |GLC150-BG41-ADPK-24V |LT TypeH
GLC150-BG41-ADTK-24V
GLC150-SC41-ADK-24V
LT Type H Series |LTC Type H1|GLC150-SC41-ADPK-24V |LTC TypeH
GLC150-SC41-ADTK-24V
GLC150-BG41-ADC-24V
LT Type H2 |GLC150-BG41-ADPC-24V |LT TypeH
GLC150-BG41-ADTC-24V

*1 For how to distinguish "Revisions", refer to "For GLC2400/GLC2600 Users".

Pro-Control Editor Ver. 5.1 User Manual
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HOW TO USE THIS MANUAL

The GP-PRO/PB I11 C-Package03 manuals consist of seven volumes. A description of
each is found in the table below. These PDF manuals are located in disk 1 of your
C-Package03 CD set. (The “Setup Guide” is not included as a PDF file.) Supplemental
explanations and additional or revised information about functions may be provided as
data files. To read the data files, click the [Start] button, point to [Programs],
[Pro-face], and [ProPB3 C-Package], then click [ReadMe] to view this information.

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

GP-PRO/PB Il C-Package03

Describes software installation and basic application

Setup Guide
up ul development procedures.

Pro-Control Editor Ver. 5.1

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 by the GP-PRO/PB Il
GP-PRO/PB Il for Windows Ver. 7.1

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 be found in the Pro-face folder described below. You can use these
layout sheets for specifying the PLC registers when setting the tag addresses. The
layout sheets consist of two files: List of Device Assignments and Tag Layout
Sheet. The location and name of each file is shown in the following table.

For directions on using Microsoft® Excel, refer to the manuals supplied with the
software.

* The abovementioned GP-PRO/PB Ill manuals describe the procedures for developing
GP screens. The steps for developing GLC/LT screens are identical; simply substitute
“GLC/LT” for “GP.”

* As a supplement to the manuals listed above, detailed explanations are available in the
GP-PRO/PB 111 online help.

Pro-Control Editor Ver. 5.1 User Manual 9
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Folder Name File Name Contents
DevicelE.xls List of device assignments
5 TAGI1E.xls
o . TAG2E xIs
face\propbwin\sheet Tag layout sheet
TAG3E.xls
TAG4E .xls

Adobe® Acrobat® Reader is required 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 data loss, be sure to observe the

following instructions:

)

9
8
[~

PC ON or OFF.

@

I! + Be sure to remove the disk media from its disk drive prior to turning the

Do NOT remove the disk media from its drive while the drive operation lamp is it.
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.

10
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FOR GLC2400/GLC2600 USERS

The revision code can be easily found using the GLCunit’s rear face identification
label or revision sticker. In the area titled “REV”, the code is indicated by aster-

isks (*) or marked with a marker pen.

B How to Read the Code

In the example below, asterisks (*) are placed at positions “D”, “1”, and “2”,

which indicates the revision version as “D-2".

Identification Label

Prn‘h[e DIGITAL ELECTRONICS CORP.

—/
I |

REV ABC*EFGHIJKLMNOPQRSTUVWXYZ**345

B Revision Categories

Revision Sticker

ABC*EFGH | JKLM
NOPQRSTUVWXYZ %3

TR

skokskokokk kKKK

Revision Types Meaning
“Rev.* - None, 1" The revision code is not used, or is “1".
“Rev.* - Above2” The revision code is "2" or higher.

Pro-Control Editor Ver. 5.1 User Manual
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DOCUMENTATION CONVENTIONS

12

This manual uses the following symbols and terminology.

If you have any questions about the contents of this manual, please contact your local
Pro-face sales distributor. If you have any question about your personal computer or
the Windows® software, please contact your local distributor or manufacturer.

B Safety Symbols and Terms

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

Symbol Description
A Incorrect operation resulting from negligence of this instruction
- may cause death or serious injury.
Warning Y i
Incorrect operation resulting from negligence of this instruction
Canti may cause personal injury or damage to equipment.
aution
m Failure to obsenve this instruction may cause abnormal operation
H of equipment or data loss.
Important
C/\@l\ I Instructions / procedures that must be performed to ensure
N\~ ) correct product use.
Actions / procedures that should NOT be performed.

General Information Symbols and Terms

This manual uses the following symbols and terms for general information.

Symbol Description
%\I})te: Provides hints on correct use or supplementary information.
2]
Indicates related information (manual name, page number).
*1, *2, (etc.) Indicates related supplemental information.

Pro-Control Editor

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

Communication Device

Controller The control function of a GLC/LT unit.
GP-PRO/PB I Screen creation software GP-PRO/PBIII for Windows Ver. 7.1.
GLC Indicates the “GLC/LT series” of graphic logic controllers
manufactured by the Digital Electronics Corporation.
Indicates peripheral devices including PLCs (programmable
External logic controller), temperature controllers, and inverters. Note

that devices connected through Flex Network and DIO are not
included.

Pro-Control Editor Ver. 5.1 User Manual



Controller Features

Operating the GLC

The GLC contains both screen display and 1/0 control features. These features and
their respective modes are described below.

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 established intervals.
Display Mode Percent Scan Mode
- Screen Display Prevents the influence on display
- Data Transfer with PLC, process time caused by
temperature controllers, an increase in logic time.
— 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 designing
[N a system. Please read this chapter thoroughly to understand the opera-
P tion and to design the system in consideration of safety issues.

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

Pro-Control Editor Ver. 5.1 User Manual 1-1



Chapter 1 — Controller Features

i Controller Feature Overview

The Controller feature functions as follows. The following pages provide detailed
descriptions of each step.

Power ON

'

Initial Processing

b

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

[Continue] [STOP]

[STOP]

M Initial Processing

This is the initial state that the engine uses to perform the Logic Program. Once
initialization is finished, the Controller enters the “Loading” state.

W Loading

Here, the actual reading-in of the Logic Program from memory is performed. After
a check determines whether the Logic Program is successfully loaded or not. If an
error has occurred, error processing is performed. If Loading is successful, the
program enters the [STOP] state. If the [Power ON] Operation Mode has been set
to [START], the [RUN] instruction is automatically performed.

1-2 Pro-Control Editor Ver. 5.1 User Manual



Chapter 1 — Controller Features

B STOP

In this state, the Controller is waiting to receive another instruction. Once the
[RESET], [Perform 1 Scan], [Continue], or [PAUSE] instruction is received, the
Controller will change to that state.

* The [RESET] instruction will change the program to the [Loading] state.

At this time, variables are initialized. Retentive variables maintain data before
the power shuts down or the GLC resets. However, when triggering Controller
reset in Monitoring mode™, or when using #Command, the value set in Pro-
gramming Mode™ is used as the initial value. The [RUN] and [Perform 1 Scan]
instructions clear non-retentive variables to zero (0).

» The [RUN] instruction will change the program state to [Running].
» The [Perform 1 Scan] instruction will perform the program once.
M First Scan

Executes the 1/0 Read, performs any Logic Program that is higher than the
START level, and executes the I/O write.

B Running

This is the logic program execution engine’s continuous performance mode. In
this mode, it executes I/O Reads, performs Logic Programs, executes 1/0O writes,
and updates System Variables (such as #AvgLogicTime, #AvgScanTime).

» The [RESET] instruction will change the program to the [Loading] state.

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

» The [PAUSE] instruction will change the program to the [Temporary Stop] state.
B Temporary Stop

The logic program execution engine is temporarily stopped in this state. To avoid
an 1/0 watchdog timeout, the system executes an 1/0 read and 1/0 write. However,
the logic program is not executed, so the output state does not change. When a
command is received, the system switches to the appropriate state.

* The [RESET] instruction will change the program to the [Loading] state.
» The [Perform 1 Scan] instruction will perform the program once.
» The [STOP] instruction will change the program to the [STOP] state.

e The [Continue] instruction will change the program to the [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.
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(v RUN Mode
RUN Mode uses the following steps.

Constant Scan /
Percent Scan

RUN Mode

Yes

Perform Logic
Program

!

END Processing
(Update System Variables, etc.)

<o >

Yes

Scan Time Adjustment

)

Scan
Completed

B Scan Time Adjustment
This adjustment is performed every 64 scans. The various types of adjustments are
described below for Constant Scan Time and Percent Scan Time.

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

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

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

/A
7

! The GLC or LT unit’s Scan Time includes an error.
Important
Model Difference
GLC100 Series approx. - 0.2%
GLC300 Series
GLC2000 Series approx. + 0.3%
LT Series
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GLC Scan Overview

GLC Scan time includes the Controller feature (logic program execution time) and
the Display feature (screen display/touch panel processing/external device com-

munication processing time), as follows.
It has two modes: Constant Scan Time mode and Percent Scan Time mode.

Operation

A A _
Controller feature section
-I/O Input Data Read
1 START
Start Stop
2 I} s
Logic time Logic Program Execution Operation
3 {}
41-END
5 PEND
I/0 Output Data Write
Y
A Display feature section
Scan
time
- Screen Display
Graphic - Touch Panel Processing
processing - Communication Processing
time
h 4 h 4

See 1.1.2 — “RUN Mode.”
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B Constant Scan Mode

/A

]
Important

1-6

When this setting is used, the logic program is processed periodically at specified
intervals. This mode is suitable for a system that places a higher priority on the
control (logic program), in which the screen is mainly used for monitoring (data
display) and used for control less.

Scan time
User-  [F—-—==—=———-—-~-

A

specified
scan period

\

Logic Time

Processing time
depends on the
user's program.

Graphic pro-

cessing time
= Scan time -

logic time

1/0 Input Data Read 1-START
Start Stop Operation
2 I #
Logic Program Execution Operation
3 {1
4-END
5FPEND

1/0 output Data Write

- Screen Display

-Touch Panel Processing

- Communication Processing

Graphic processing time = Setting time for constant scan time mode (ms) — logic
time (variable)

E.g.: If constant scan time is set to 50ms and logic executing time is 20ms

Graphic processing time = 50ms — 20ms

=30ms

The longer the logic time, the shorter the graphic processing time will become.
Though GLC display response will be slower, the logic program will execute continuously.

* Be sure to enter the setting value for the scan time in 10ms incre-

ments

 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 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.

e When determining the value for the setting time, use the #AvgScanTime value
obtained from a test run of the GLC.

See 3.2.2 — “#AvgScanTime.”
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B Percent Scan Mode

This mode is used to vary the scan time by setting the percentage (%) of the logic
time in the total scan time.

Since this mode can prevent the graphic processing time from being compressed
due to an increase of the logic time, it is well suited to a system where priority is

given to screen operation speed and screen switching speed.

Scan Time
Logic set time
+ screen
processing
time = 100%

Logic Time
(The percentage
is set by the
user.)

Graphic pro-
cessing time
= Total scan time

- Logic time (set
by %)

I/O Input Data Read 1-START
Start Stop Operation
2—| +
Logic Program Execution Operation
3 { |
4END
5FPEND

I/O Output Data Write
- Screen Display
-Touch Panel Processing

- Communication Processing

/

Scan time = Logic time / Percent scan set time (%)

E.g.: If percent scan time is set to 40% and logic execution time is 20ms
Scan time= (20 + 40) x 100

=50ms

Graphic processing time = 50ms — 20ms

=30ms

When logic time increases, display processing time also increases, resulting in
longer scan times.
The longer the logic time, the longer the time allocated to display processing.

Therefore, the display is updated more quickly, but the logic program processing
cycle slows.

Pro-Control Editor Ver. 5.1 User Manual
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A \
\

]
Important

Set the percent scan value so that the scan time is set in 10ms incre-
ments.

There is no change in the processing time for one instruction in a
logic program.

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
program are processed at the same time. The display process will
not be given priority.
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Variables

This chapter explains the different types of variables used by Pro-Control Editor.

Using hardware-independent variables enhances the reusability of your programs.

Rl \/ariable Names

Pro-Control Editor uses variables to store 1/0 and counter data. Variables are user-
designated and are used as-is in the logic program.

In a conventional PLC, the area used to store data is called a device address. These
addresses are given specific names by each PLC manufacturer.

PLC Manufacturer Internal _ Data
External 1/0 Timer .
(Examples) Relay Register
Company "M" X001 M100 T200 DO00001
Company "O" 01 1001 TIMOOO DMO0000
Digital EI.ectronlcs Switchl Timerstart Timer Qperatlng
Corporation Time

With Pro-Control Editor, you can assign names to these device addresses and use
them as variables in a logic program.

PLC Pro-Control Editor
001 Yoo Stk Larnpi
— (J !} O—
ot Off
k&0 .
Timer
mM100 .
TOM
0 ® Tlme!rS;tart ol
L/ Off BO|PT ET|O
200 Timer ()
— / L — O—
Off / Off
7
Manufacturer’s Device Address Variable Name

(User-defined name)

When designating variable names, be aware of the following limitations.
e Maximum Variable Name length is 20 characters (20 bytes).

» No differentiation is made between upper-case and lower-case characters. If
duplicates are created, only the first word registered will be enabled (valid).

E.g.: If “TANK” was registered before “tank,” “tank” will be invalid, even
though entering it will not create an error.
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Except for the first character, variable names can use numbers.

Variable names cannot contain spaces.

The underscore ( _) is the only special character that can be used.
However, consecutive underscores ( __ ) cannot be used.
(OK: tank_1; Not OK: tank__1).

The “#” sign cannot be used, since it is a reserved character, .

“LS” and “LSS” are reserved variable names for use in the System Data Area,
the Read Area, and for Special Relays. Therefore, they cannot be used for user-

defined variable names.

See Chapter 5 — “LS Area Refresh.”

ote: When creating variable names, Pro-face recommends using the underscore character

2] todivide the variables into blocks, or groups. This will make the variable names easier
to find in the Pro-Control Editor’s variable list.

E.g.: If you have several conveyor belts in your factory system (Conveyer A,
Conveyor B, Conveyor C, etc.), include an identifying character in the
motor and sensor variable names:

Conveyor A variables:

A_Motor

A_Sensor

You could also name a Discrete (bit) as B, Integer as I, floating point as F:
AB_MotorStartingSwitch

Al_MotorRotationNumber

AF_MotorPowerRatio

Here, the variables used for contacts and coils are distinguished from the
variables used for basic mathematical operations.

* You can also use an array to set up variable names for 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.”

2-2

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

The Pro-Control Editor uses three types of variables: Discrete (bit),
Integer, and Real. Within these types, Timers and Counters are also used.
Arrays can be defined and used with each type of variable.

For details on defining arrays, see 2.3 — “Accessing Variables.”

The maximum size of an array (the number of elements it contains) is
65535. However, the actual number of elements that can be used by any
application is limited by the size of the GLC unit’s variable storage area.
However, the GLC unit's variable storage area varies depending on the
model as described below. Be sure to design your system so that the
number of variables used does not exceed the GLC unit’s memory limit.

Series Variable Storage Area
GLC100/GLC300/GLC2400/GLC2600 32KB

“Rev.* - None, 1" !

LT/GLC2300/GLC2500/GLC2400/GLC2600 64KB

“Rev.* - Abowe 2" 1

Use the following table to 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

In the PLC, the number of variables that can be used by each device is limited. In
the GLC, however, variables can be registered, regardless of type, as long as the
overall limit of 32 KB is not exceeded.

Conventional PLC

External Input Contact (X)

External Output Contact (Y)

Pro-Control Editor

-

Variable

Internal Relay (M) PartC

Data Register (D) Part D

Timer PartE

Counter Part F — Total 32 KB

PLC Device and Pro-Control Variable Comparison

*1 For how to distinguish "Revisions", refer to "For GLC2400/GLC2600 Users".
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M Discrete Variables

These variables are used to define a discrete condition, (ON or OFF), using a
single bit and the values “0” or “1.”

B Integer Variables
These variables use 32 bits to define integer values from -2147483648 to 2147483647.
B Real Variables

These variables use 64 bits to define floating decimal point values from +/-2.25e-
308 to +/-1.79e+308, and “0”.

B Timer/Counter
The Timer and Counter consist of multiple special-purpose variables.
Each dedicated variable’s type is set up individually.

& Timer
The following four dedicated variables are used for Timer instructions.

For details, see 4.2 — “Instruction Details.”

\S/zreizlslléZurpose Description™ Variable Type
Variable.PT Preset Value Integer
Variable.ET Current Value Integer
Variable.Q Timer Output Bit Discrete
Variable. Tl 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 a list of retentive/non-retentive variables, see B “Variable At-
tributes.”

& Counter
The following seven dedicated variables are used for the Counter instructions.

For details, see 4.2 — “Instructions Details.”

\S/Zﬁ(;lt)alleZurpose Description*l 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.
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@\ » Even when a counter is designated as non-retentive, the special-purpose variable
‘Note: “Counter.PV” will retain data.

X . A scan update will not be performed for a counter when it is reset. One scan is
required for resetting the counter.
For retentive/non-retentive variable details, see B “Variable At-
tributes.”

M Variable Attributes
Variables have the following attributes, in addition to the variable type.

@ Internal
Used internally by the GLC. It cannot be used for external input/output. Internal
variables are equivalent to PLC internal relays (internal registers).

@ Input/Output
External input/output is available. Assign variables to 1/0 in the [Configure 1/0]
window. This feature is equivalent to the input/output relays of the PLC.

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

@ Retentive
Retentive-type variables use the GLC unit’s SRAM, which preserves data values
in the case of a power failure. The initial values for these variables are set via
Programming mode. When the GLC unit is powered down or reset, all current
data is retained. However, when the GLC unit’s Controller is reset in Monitoring
mode or by using #Command, or when logic programs are downloaded, all data is
initialized using Programming mode preset values.

In addition, reading the GLC unit’s .PRW files will save the execution results to
the Editor. However, be careful when using retentive-type variables as initial
values. If these variables are designed to vary while the logic program is being
executed, the predetermined initial values will be lost when the data is loaded into
the Editor. Non-retentive variables are either cleared to O or set to OFF.

ﬂ 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
data is re-initialized to the value(s) set in Programming mode.

@ Global
These variables can be designated as either global or non-global. Specify "global"
for variables that are used to display Drawing Board Parts. Global variables are
automatically registered as GLC symbols in the Symbol Editor when you save the
ladder logic program. These variables can also be shared with the Drawing
Board’s display feature. Global/non-global settings of multiple variables can be
performed simultaneously by selecting the desired variables from the Variable
List. Up to 2048 global variables can be set.

Important

Refer to the Pro-Control Editor Operation Manual, 4.6 — ““Changing
@\ Variable Attributes.”
‘Note:

Preprogrammed system variables are set to “global” in the GLC unit’s initial settings.

X2
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Accessing Variables

This section explains how to access variable array elements, bits, bytes and words with
Pro-Control Editor.

An array is a method of declaring and handling multiple elements with a single vari-
able name. Variables of the same type can be registered as one group using an array.

One analogy is the drawers of a cabinet.

The array variable Cabinet[10] has 10 —
drawers, numbered from [0] to [9]. These / ]
drawers are called Cabinet[0], Cabinet[1], El
... Cabinet[9]. Each drawer corresponds

15]
to an individual data register in the PLC. \ i

18] -
19]

Cabinet [4] ]

When using 10 locations of Cabinet
memory, first declare the variable name
of Cabinet and the array size (number of
elements) of 10. The variable type settings
are listed as follows:

4 Variable Type
mK |
{£) Intemal
g Irnput gﬁ@h"}
O
Configure 10, ; Help
I¥| Retentive  [¥] Global

B Accessing a Discrete Array

To access the elements of a Discrete array, a modifier [n] must be attached to each
element. To access the modifier, it is assigned an element number, but the first
element number in an array must be “0.”

E.g.: The Discrete array “MotorSetting” is a Discrete array of 10 elements. The
seventh element controls the output coil Fan. When the seventh element is
turned ON, the output coil turns ON. To access the seventh element of
MotorSetting, enter MotorSetting[6].

MotorSetting[6] Fan
£y
L=
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Chapter 2 — Variables

Integers and Integer Arrays can be accessed via array elements, bits, bytes, and words.

To access an array’s element, add [n] to the end of the variable name. To access
using bits, bytes, and words, the following suffixes are used. The modifier [m] is
used to denote the position of the element in the array being accessed.

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

@ To Access an Element with the Integer Array

An Integer Array can be used for numerical calculation, tracking of repetitive

information, and data logging.

E.g.: To record the number of sodas sold
in one month in the Integer Array
Water_Sales, design your array as
follows.

The array consists of 31 Integer type
elements that correspond to the 31
days in a month.

[Day 1]
[Day 2]
[Day 3]
[Day 4]

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

Water_Sales[0]

Water_Sales[1]

Water_Sales[2]

Water_Sales[3]

Water_Sales[27]

Water_Sales[28]

Water_Sales[29]

Water_Sales[30]

The following diagram is an example of the Integer Array Pressure, using three

elements.

» Pressure[0] represents the current pressure of the boiler.

* Pressure[1] represents the pressure upper limit value.

» Pressure[2] represents the pressure lower limit value.

When the pressure is higher or lower than the pressure limit, an alarm turns ON.

Current Pressure

Pressure[0]

Pressure Upper Limit Value

Pressure[1]

Pressure Lower Limit Value

Pressure[2]

High Pressure Alarm

T

Pressure[0] |
Pressure[1] B

LT

Low Pressure Alarm

W

™y

[}
=
i

Pressure[0]
Pressure[2]

T =
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2-8

@ To Access an Integer Array using bits

As is the case with the discrete array variables, integer arrays can be accessed via
bits, bytes, and words. To access the m+1st bit of the n+1st element in the
Integer_Array Variable Drink Sales, enter Drink_Sales[n].X[m].

E.g.: « To access the Integer array Alarm’s seventh bit, type Alarm.X[6].

32nd Bit First Bit

[31 ] 6] . [i]o0]
)

7th Bit

» To access the 62nd bit of the Integer array variable Water_Sales, type
Water_Sales.X[61].

32nd Bit First Bit
31 1]o0
63 [ 62| 61| 33| 32
64th Bit 33rd Bit
62nd Bit

Also, for Water_Sales[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

As a result, since Water_Sales.X[61] = Water_Sales[1].X[29], both can
be used to access the 62nd bit of the Integer array Water_Sales.

» To access the 6th byte of the Integer array variable Water_Sales, both
Water_Sales.B[5] and Water_Sales[1].B[1] can be used.

» To access the 5th word of the Integer array variable Water_Sales, both
Water_Sales.W[4] and Water_Sales[2].W[0] can be used.

Water_Sales.X[61] and Water_Sales[0].X[61] have the same meaning.

In the following example, the 3rd bit of the system variable #Status is used as a NO
instruction variable. The third bit of #Status identifies whether the GLC unit has an 1/0
error or not. Therefore, when the third bit is turned ON, the output coil’s IO_Error is
turned ON, which provides notification that an 1/O error has occurred.

| #5tatus X[2] 10_Error

| I —
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B Accessing a Real Array

Real Arrays can be accessed using array elements. To access the elements of a
Real array, the modifier (n) must be attached to each element, which represents the
element number. Also, “0” is used for the first element in the array.

E.g.: To access the 5th element in the Real array SolutionTemperature, you
would use ""SolutionTemperature[4]".

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

A Real array can be used for numerical calculation, tracking of repetitive informa-
tion and data logging.

E.g.: To record the temperature of a solu-

tion every 24 hours in the Real array Solution_Temperature[0]
Solution_Temperature, the structure Solution_Temperature[1]
of data is as follows. Solution_Temperature[2]

Solution_Temperature[3]

The array consists of 24 Real type
elements that correspond to each
hour of a day.

Real element 0 corresponds to the Solution_Temperature[20]

temperature data at 0:00. Solution_Temperature[21]
Solution_Temperature[22]

Solution_Temperature[23]

B Accessing an Indirect Array

Array elements[n] can be indirectly accessed by an Integer variable. Numbers in
the square brackets [ ] of suffixes such as .X[m], B[m], and W[m] can also be
indirectly accessed.

For example, when a switch is operated as shown in the circuit below, with the INC
instruction, N increases by one every time the switch is turned on, and a value added by
the MOV instruction (Transfer) is assigned to A [N]. The result of the ADD instruction
(the sum of "N™ and "1"), is then assigned to A[N]. After five scans have been per-
formed, "1" is assigned to A[Q], "2" to A[1], "3" to A[2], "4" to A[3], and "5" to A[4].

Note that the initial value of "N" is 0.

Switch [ [whYy IMNG
—P—FEH DM EH DMH—
O n|IN OUT|AlR] #r

I} 1] 1]
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System Variables

The following table provides a list of the Controller’s predefined System Variables.

System Variable List

System Variables are used to display the Controller’s current state, and affect its
operation. System variables are similar to variables and perform similarly. Since
system variables are preprogrammed and defined, they cannot be deleted and their

names cannot be changed.

S Initial | Variable
o System Variable| Description
3 Value Name
Displays the average Logic Time
#AwgLogicTime (Read, Perform, Write) once every 0 Integer
64 scans. (Unit: ms)
Displays the latest Logic Time
#AvgScanTime (Read, Rerform, Write, Display 0 Integer
processing) once every 64 scans.
(Unit: ms) >
. Displays the latest Logic Scan Time 5
® #LogicTime (Read, Perform, Write). (Unit: ms) 0 Integer 2
£ Excluding th £
= #ScanCount xcluding the current scan, counts 0 Integer o
= the number of scans performed.
] Displays the latest Logic Scan Time
#ScanTime (Read, Perform, Write, Display 0 Integer
processing). (Unit: ms)
Displays the Watchdg Timer' value
#WatchdogTime set either in the editor or in offline - Integer
mode (Unit: ms)
Calculates the Percent Scan's >
#PercentAll . Integer <
ercentAlloc percentage. (Unit: %) 0 ege o
" (&)
Sets the Constant Scan Time. =
#TargetScan (Unit: ms) - Integer =
#Controllnfo Not currently used by GLC. - Integer
Counts the number of times a
#ForceCount variable is forced ON or OFF. 0 Integer
#lOInfo Not currently used by GLC. - Integer
#lOStatus Displays the I/O Driver's condition. - Integer [10]
#Platform Indicates the controller's platform. - Integer
>
o #Status Indicates controller's current status. - Integer CE)
§ #Version Displays the controller's version data. - Integer =
(%)) - 5]
#FaultCode Displays the latest error code - Integer o
Displ h h h
#FaultRung isplays the rung where the error _ Integer
occurred.
#lOFault Turns ON when an error occurs. - Discrete
Turns ON when an overflow occurs
#Owerflow due to mathematical commands or 0 Discrete
Real-to-Integer variable conversion.
Pro-Control Editor Ver. 5.1 User Manual 3-1



Chapter 3 — System Variables

. N Initial | Variabl
3| System Variable Description tia ariable
= Value Name
©)
#DisableAutoStart Defines the mode entered when B Discrete
the GLC starts up.
>
c
4 HEault Used to stop the performgnce of 0 Discrete | &
T an Error Handler subroutine. o
n £
Controls the completion of the =
#FaultOnMinor logic performed when a minor 0 Discrete
error occurs.
o #Command Changes the controller's mode. 0 Integer | >
c
E Switches GLC screens by o
E| #Screen assigning screen numbers. 0 Integer | £
@) (BIN/BCD) =
#Clock100ms Create 0.1s clock. - Discrete
#Year Stores Year data as BCD tw o digits. - Integer
>
#Month S.to.res Month data as BCD two B Integer | 2
g digits. O
[ #Day Stores Day data as BCD tw o digits. - Integer -53
#Time Stores Time data as BCD tw o digits. - Integer | &
Stores Day data as an integer
#WeekDay value between 0 and 6 - Integer
#EditCount Not currently used by GLC. - Integer | >
" " c
#StopPending Not currently used by GLC. - Discrete | O
#WCLScan Not currently used by GLC. - Integer -53
#WCLStatus Not currently used by GLC. - Integer e
% #1 adderMonitor Star§ and runs the GLC Ladder B Integer
Q2 Monitor Feature.
© #PercentMem Check Not currently used bythe GLC. - Integer g
Sets the starting rung number to L
#RungNo be displayed by the GLC Ladder - Integer | =
Monitor Feature.
#StopScans Not currently used by the GLC. - Integer

G

ote:

#Year, #Month, #Day and #Time are saved as the GLC unit’s time data. Time data

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

MBETAEK Refer to the GLC Series User Manual (sold separately),
GP-PRO/PB I11 PLC/Device Connection Manual.
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System Variable Details

This section describes each system variable in detail.

#AvgLogicTime

#AvgLogicTime stores the average logic time in ms units.

The average logic time refers to the average time required in one scan, to read 1/0O,
execute the ladder logic program, and read 1/O. Every 64 scans, this system vari-

able updates the average logic time since its last calculation.
Variable Type: Integer #AveLogicTime
Set by: Controller

Read Only

#AvgScanTime

#AvgScanTime stores the average amount of time, in milliseconds, that
the controller uses to read inputs, execute logic, write outputs, and
perform display processing in a single scan. Every 64 scans, this system
variable updates the average scan time.

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

#LogicTime indicates the length of time, in milliseconds, that the controller uses
in a single scan to read inputs, execute logic, and write outputs of the previous
scan. Logic time does not include the display processing time allowed by the
controller for other programs to execute.

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

#ScanCount

#ScanCount is a counter incremented by the controller at the end of each scan.

The value range of #ScanCount is 0 — 16#FFFFFFFF. When the counter value
exceeds the maximum value (16#FFFFFFFF), the #ScanCount value is
incremented again starting at 0.

Variable Type: Integer
Set by: Controller
Read Only

oté. \Whether or not a logic program is running can be easily checked using #ScanCount.
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#ScanTime

#ScanTime stores the amount of time, in milliseconds, that the controller uses

during its last complete scan, to read 1/O, execute logic, write 1/0O, and display
processing.

# ScanTime

Variable Type: Integer
Set by: Controller
Read Only

3.2.6 #WatchdogTime

#WatchdogTime is used to set the value of the watchdog timer, in milliseconds.
When #ScanTime exceeds this value, a major fault occurs.

See 9.2 — “Error Codes.”

#WatchdogTime can be set in the initial settings or the configuration settings when the
controller is in RUN mode. #WatchdogTime is usually set up in the Setup dialog box.

Variable Type: Integer
Set by: User

Initial Value: 500ms
Writable

#PercentAlloc

#PercentAlloc is used when the controller is set to the Percent Scan mode. It sets

the percentage of the GLC unit’s total CPU time available to the controller. Set a
scan time value in multiples of 10ms.

#PercentAlloc can be set in the 