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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@ 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.
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. 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 initial settings or the configuration settings when the control-
ler is in RUN mode. #PercentAlloc can usually be set up in the Setup dialog box.

See 1.1.2 - “RUN Mode.”

Variable Type: Integer
Set by: User

Range: 0 to 50%
Initial Value: 50
Writable
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3-6

3.2.8 #TargetScan

#TargetScan is used when the controller is set to the Constant Scan mode.

The #TargetScan variable is designated in multiples of 10ms units.

When the logic time is constant, increasing the value in #TargetScan means that
the display processing time will be longer.

Decreasing the value in #TargetScan means that the display processing time will
be shorter. This is because most of the processing time is used by the controller.
#TargetScan can be set in the initial settings or the configuration settings when the
controller is in 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
Initial Value: 10ms
Writable

#ForceCount

#ForceCount stores the number of variables that are forced 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 Data Watch List window indicates the five variables that are forced ON or
OFF in the logic program.

File Edit ¥iew Help

#ForceCount
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SN #1OStatus

#1OStatus is set by the 1/0 driver, and stores the 1/O driver’s current status in
#1OStatus[1].

A value of 0 indicates that the 1/0 is normal. The status indicated by a value other

than O differs, depending on the 1/O driver.

Variable Type: Integer[10]

Set by: Controller
Read Only
The Data Watch List window shows that Error 802 occurred in the 1/0O driver 1.

File Edit “iew Help

#ForceCount 5

For 1/O driver error code descriptions, see Chapter 8 — “I/O Drivers.”

SR #Platform

#Platform is used to store the platform number.

Variable Type: Integer

Set by: Controller

Initial Value: 1
Read Only

GLC Series LT Series
Value Platform Value Platform
16#04 GLC100 16#54 LT Type A
16#14 GLC300 16#64 LT Type B/Type B+
16#84 GLC2300 16#74 LT Type C
16#44 GLC2400 (Rev. *-None,1)* 16#114 LT Type H-AD
16#4C GLC2400 (Rev. *-Above2) 16#144 LT Type H-ADP
16#3C GLC2500 16#154 LT Type H-ADT
16#94 GLC2600 (Rev. *-None,1)?
16#9C GLC2600 (Rev. *-Above2)

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

Pro-Control Editor Ver. 5.1 User Manual
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SV #Status

#Status indicates the controller’s status. Within #Status system variable:

» Byte 0 indicates the current fault conditions of the controller.

» Byte 1 is used to show the fault status history, and is reset to 0 only when the
controller is reset.

» Byte 2 indicates the current operating status of the controller.

» Byte 3 is reserved.

Variable Type: Integer
Set by: Controller
Read Only

%lkv\ote: Intermittent errors can be detected by using the latch fault flag. Be sure to display
2] controller status (#Status) using hexadecimal characters.

Definition of #Status (32bit)
For details of each item, refer to the next page.

Byte3 Byte2 Bytel ByteO
Reserved Current operation status | Error status history | Current error status

When the following fault flags become 1, the corresponding conditions are indicated as follows:

Fault Flags Latched Fault
Flags
Bit0 Major fault Bit8 Major fault
Bitl Minor fault Bit9 Minor fault
Bit2 I/O fault Bit10 I/O fault
i&j Bit3 Resened E Bit11 Resered
Yy Bit4 Read error o | Bit12 Read error
Bit5 Reserved Bit13 Resened
Bit6 Scan time error Bit14 Scan time error
Bit7 Reserved Bit15 Resened
Controller Status
Bit16 Running
Bit17 /O Enabled/Disabled
| Bitl8 Forces . E Resened
=3 Enabled/Disabled o
@ Bit19 Paused
Bit20 Reserved
Bit 21-23 Resenved
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Major fault, Minor fault :See 3.2.14 — “#FaultCodes.”
1/0 fault : See 3.2.16 — “#IOFault.”, See 3.2.10 — “#10Status.”

Chapter 3 — System Variables

Read error : The Editor’s program cannot be written to the Controller. This
can be due to any validity problem encoutered when the Control-

ler evaluates the downloaded program. For example:

» Missing or wrong 1/O driver.

» Corrupt program file.

Scan time error : Occurs if the average logic time, #AvgLogicTime, exceeds 50% of

#TargetScan.

S AK] #\/ersion

#\ersion indicates the version number of the controller. #Version is displayed in

hexadecimal 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 -
ByteO Reserved -

Pro-Control Editor Ver. 5.1 User Manual
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A H-aultCode

#FaultCode identifies the most recent fault status. A controller resets all these values to 0.

See 8.2 — “Error Codes.”
Variable Type: Integer

Set by: Controller

Read Only
Code Type Cause

0 Normal No fault.

1 Minor Overflow resultipg from a mathematical operation or a Real-to-
Integer conversion.

2 Major Array reference is out of bounds.

3 Major Bit reference of the Integer (32 bits) is out of bounds.

4 Major Stack overflow.

5 Major Invalid instruction code.

6 Reserved by the system

7 Major Scan time exceeds watchdog time.

8 Reserved bythe system

9 Major Software error — typicallya malfunctioning custom function
block — may require a system reboot to recover.

10 Reserved bythe system

11 Reserved bythe system

12 Minor BCD/BIN conversion error

13 Minor ENCD/DECO error*

14 Reserved bythe system

15 Minor Backup memory's logic program (SRAM) is damaged. Logic
program in FEPROM will now be executed.™

1. An error occurs only in the GLC2000 Series and LT Series units.

File Edit ¥iew Help
#FaulCode

In the Data Watch List window, #FaultCode 7 is displayed.

This indicates that the scan time has exceeded the watchdog time.
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KWMis] #FaultRung

#FaultRung stores the rung number where a fault occurred. #FaultRung is setto 0

if there are no faults.

The following example shows when an error occurred at Rung 3.

This error is caused by subtracting the Integer by 0 when DIV Instruction is

executed. This error remains until the next error occurs or the controller is reset.

Variable Type: Integer
Set by: Controller

Read Only
Suitchr] Ottt
2— (—
Switch2 [k
3I— E =
2|4 C{Cutput2
a|
4 |—END
3 |—FPEMD

H Data Whatch List
File Edit ¥iew Help
FFaultFung 3

Pro-Control Editor Ver. 5.1 User Manual
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Cpais] #1OFault

#1OFault turns ON when an 1/O fault occurs with the 1/O driver. This error re-
mains until the next error occurs or the controller is reset. Check the #10OStatus
variable for detailed status of the 1/0O driver.

When #1OFault turns ON, #IOFault is displayed in the Data Watch List window.
Variable Type: Discrete

Set by: Controller
Read Only

Data Whatch List
File Edit “iew Help

#|0Status I0802.0.0.0.000.000.0%

For 1/0O driver error code descriptions, see Chapter 8 — “1/O Drivers.”

S aWd #Overflow

#Overflow turns ON when a mathematical fault occurs. #Overflow stays ON until
the next mathematical instruction or conversion.

Mathematical faults include instruction overflows, Real-to-Integer conversion
overflows, and divide by zero errors.

When a mathematical fault occurs, a minor fault also occurs, which executes an
ErrorHandler subroutine, if one exists.

See 9.2 — “Error Codes.”

The ErrorHandler subroutine is an error process subroutine, and must first be
created under the name “ErrorHandler.”

The value in the #Fault system variable defines whether the controller will stop or
continue execution of the logic program.

See 3.2.19 - “#Fault.”
Variable Type: Discrete
Set by: Controller
Read Only
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In the following example, the ErrorHandler subroutine detects BCD/BIN conver-
sion errors and stops execution of the logic program.

—SUB STARTErrorHandler

EQ #Fault
EN M
Off

#FaultCode
0
12(B

=]

@V\ote: If an overflow does not occur during Real-to-Integer conversion, #Overflow will not
2] turn ON.

Cake] #DisableAutoStart

If the power is turned ON while #DisableAutoStart is ON, the controller starts up
in the STOP mode.

If the power is turned ON while #DisableAutoStart is OFF, the controller starts up
in the state that it was in (START or STOP) prior to shutdown.

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

Variable Type: Discrete
Set by: User

Initial Value: OFF
Writable

3.2.19 gzl

#Fault is referred to by the controller as to whether the logic program will stop or
continue to execute at the completion of the ErrorHandler subroutine.

By turning #Fault ON, the controller will be able to stop executing the logic
program.

For information about ErrorHandler subroutines, see 3.2.17 — “#Overflow.”
Variable Type: Discrete
Set by: User
Initial Value: OFF
Writable

‘Note: #Fault has no meaning when there is no ErrorHandler subroutine.

2

Pro-Control Editor Ver. 5.1 User Manual 3-13



Chapter 3 — System Variables

Kl #-aultOnMinor

#FaultOnMinor is checked by the controller to determine whether the logic pro-
gram will stop or continue to execute when a minor fault occurs and there is no
ErrorHandler subroutine in the logic program.

Turning ON #FaultOnMinor allows you to pause the execution of a ladder logic
program.

See 9.2 — “Error Codes.”

For information about the ErrorHandler subroutine, see 3.2.17 —
“#Overflow.”

Variable Type: Discrete
Set by: User

Initial Value: OFF
Writable

Kwal Command

#Command is an Integer variable used as a controller command. After the control-
ler reads #Command, its value is reset to 0, but bit 7 remains unchanged. When
multiple bits are ON, the lowest bit takes precedence.

Variable Type: Integer Bit0 (=1) Stop Controller
Set by: User B?tl (=2) Run Controller

Bit2 (=4) Reset Controller
Initial Value: OFF (a” bltS) Bit3 (=8) Execute single scan
Writable Bit4 (=16) Continue

Bit5 (=32) Pause

Bit7 (=128) Enable I/O
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WY Screen

#Screen is used to change GLC unit screens. This screen change variable’s opera-
tion differs from [Change Screen Check] as follows.

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
Initial Value: O
Writable

S » 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 is stored in the System Data Area — in LS[15] when using the
Memory Link Communication Method, and in LS[0] when using the Direct
Access Communication Method.
e #Screen is a write-only system variable. Therefore, DO NOT use #Screen in
applications that determine 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”

» #Screen is available only with the GLC2000 Series and LT Series units.

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

Important  screens using the logic program diagram below as an example.
Screen Switch Mo
— EM DN

Screen Murmber [N oUT|#Scteen

e 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.
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K] #Clock100ms

#Clock100ms generates clock in milliseconds. Do not change the clock value
since this is used for read in only. An initial value is undefined.

Variable Type: Discrete

Set by: Controller
Read Only
ON
a0ms
OFF

a0ms

a0ms ‘

ote: <+ IfaGLC unit’sscan time exceeds 50ms, #Clock100ms clock will not be guaran-

X2) teed.

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

o #Clock100ms is available only with the GLC2000 Series and LT Series units.

Scan Time Every 30ms

Scan Time

Internal Clock
(100ms)

| 30ms | 30ms :30ms . 30ms | 30ms |30ms | 30ms 1

1
I
I
1
I
I 50ms
1
I
[
1
I

o
3
o

—_————— ()] ———— ——

50ms

— T
50ms

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

#Clock100ms Value

I

0|1

#Clock100ms
provides the user
program with the

clock data

/ -

important  scan time.

3-16 |

60ms

60ms

30ms

l— 8 ————_———-

al{ ° The#Clock100ms includes an approximate amount of error equal to the
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R #Year

#Year displays Year data, as set in the controller, using two digits in BCD format.

Variable Type: Integer
Set by: Controller
Read Only

Year, Month, Day, and Time data are displayed using the following system variables.
E.g.: July 14, 2001 at 6:19 a.m.

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

%Ikv\ote: .

NG| #Year is available only with the GLC2000 Series and LT Series units.

* When changing the Year, Month, Day, Time, use the System Data area.

GP-PRO/PBIII Device/PLC Connection Manual

Kpapiasy #Month

#Month displays the Month data, as set in the controller, using two digits in BCD
format.

Variable Type: Integer
Set by: Controller
Read Only

Year, Month, Day, and Time data are displayed using the following system variables:
E.g.: July 14, 2001 at 6:19 a.m.

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

'I‘Vote: e #Month is available only with the GLC2000 Series and LT Series units.

2] « When changing the Year, Month, Day, Time, use the System Data area.

GP-PRO/PBIII Device/PLC Connection Manual
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#Day displays the Day data, as set by the controller, using two digits in

BCD format.
Variable Type: Integer
Set by: Controller
Read Only

Year, Month, Day, and Time data are displayed using the following

system variables:

E.g.: July 14, 2001 at 6:19 a.m.

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

No\tg #Day is available only with the GLC2000 Series and LT Series units.

KWVl #Time

#Time displays Time data, as set in the controller, using four digits in BCD format.

Variable Type: Integer
Set by: Controller
Read Only

Year, Month, Day, and Time data are displayed using the following system variables.

E.g.: July 14, 2001 at 6:19 a.m.

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

{Note: #Time is available only with the GLC2000 Series and LT Series units.

2
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il +#\\eekday

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

Variable Type: Integer
Set by: Controller
Read Only
#Weekday reflects the number LS2054.

LS2054 cycles a value of 0to 6 (.. 5>6—>0—>1->..) at the time-of-day change
(23:59 to 00:00).

When the power is plugged in, values of O to 6 are reflected by default. It is not neces-
sarily reflect that Sunday is 0 and Monday is 1. To coordinate Weekday data with the
actual day of the week, use a keypad input display to enter values of 0 to 6 to LS2062.

Qlkv:)te' #Weekday is available only with the GLC2000 Series and LT Series units.
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Kppicl 4 adderMonitor

#LadderMonitor is used to start up and operate the GLC Ladder Monitor Feature.
Each operation is shown in the table below.

Variable Type: Integer

Set by: User
Writable
Bit Location ltems
0 Start/Exit bit
1 Scroll Left
2 Scroll Right
3 Scroll Up
4 Scroll Down
5 Screen/Rung changeower (0: Screen; 1: Rung)
6 Decimal/Hexadecimal change (0: Decimal; 1: Hexadecimal)
7 Resened
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 Resened
16 Controller (0: STOP; 1: RUN)
17 Clear Designated Search Item
18 Reserned
19 Resened
20 Screen (0: Others; 1: GLC Ladder Monitor Normal Display)
21-30 Resened
31 GLC Ladder Monitor is starting up.

@Ikv\ote: #LadderMonitor is available only with the GLC2000 Series and LT Series units.
X2

3-20 Pro-Control Editor Ver. 5.1 User Manual



Chapter 3 — System Variables

#RungNo |

When the GLC Ladder Monitor is running, the starting rung number is stored in
#RungNo. If the GLC Ladder Monitor is not running, writing the rung number in
#RungNo, turns the GLC Ladder Monitor Starting Bit (#LadderMonitor’s bit 0)
from OFF to ON, the GLC Ladder Monitor starts up using the assigned rung
number as the starting rung.

Variable Type: Integer

Set by: User

Read Only (When GLC Ladder Monitor is started up.)
Writable (When GLC Ladder Monitor is not started.)

Note:  #RungNo is available only with the GLC2000 Series and LT Series units.
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Instructions

4.1

Instruction List

The Instructions supported by the Pro-Control Editor software are as follows. This
chapter describes instructions used by the Pro-Control Editor. You cannot use
some instructions depending on the model and the revision. For details, refer to
"For GLC2400/GLC2600 Users" and "Appendix Instruction List".

B Discrete Instructions

Instruction Type Symbol Function
NO Normally Jt Allows power to pass when the contact
Open turns ON.
Normally Allows power to pass when the contact
NC
Closed ada turns OFF.
. Turns physical output devices or internal
ouT/m™ Output Coil v discretpe vyasriables an expressions ON or
Retention Coil '@' OFF P
Negated Coil / . . . .
NEG/NM™ Negated / Turns a variable OFF if the coil receives
g . . ‘@" ~Ihd- power, and ON if it does not receive power.
Retention Coil
Latch Coil / Turns a variable ON if the coil receives
SET/SM™ Latch 5 /_@_ power. Power remains ON until it receives
Retention Coil another explicitinstruction.
Unlatch Coil / Turns a variable OFF if the coil receives
RST/RM™ Unlatch e /_@_ power. Power remains OFF until it receives
Retention Coil another explicitinstruction.
pT?2 Positive Allow s pow er to pass if the variable was OFF
Transition P during the previous scan, but is currently ON.
NT2 Negative Allow s pow er to pass if the variable was ON
Transition Ly during the previous scan, but is currently OFF.

1. For the instructions 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.

Light
— = —O— mp
Designate Off
a variable

4% Vaniable Type
: JLignt [
) Intema [ Cancel .
e o Light
12 Input £ E
12 Dutput LCreate »
[ ”ﬁ| Off
Do see| ] Variable is
EEDy T converted to M
N
Select
“Retentive”

2. There is a 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. 5.1 User Manual
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B Arithmetic Operation Instructions

Instruction Type Symbol Function
oty | [ 2] | Nomat contiu
WPy | den onp Yy
OR Logical A C AorB »C
Add Normal Continuity
YOR Exclusive B AxorB+»C
Logical Add Normal Continuity
MNOT _
NOT Bit . —EM  DME A—>»C o
Negation A G Normal Continuity

B Movement Instructions™

Instruction Type Symbol Function
hACS
4 L -»>
MOV Transfer EN. DN N OU.T .
IN-ouT Normal Continuity
BhACnS
—EM DM
5 E Array A Array E
lock B—» C—
B
BMOV oc . D>
Transfer
C Normal
Continuity
D
FRACY Array D
—EM DM
A D B —»
/
FMOV Fill Transfer —
B A é\ ¢
T~
o Normal
Continuity
K
SUM Sum 1en” pub [Sums up B through C, and stores
4 o| |ittoD.
B
AVE Average o Calculates lhe average of B through C,
and stores itto D.
BCHMT
. —EM Dk .
BCNT Bit count & B Stores the ON hit count of A to B.

1. There are some restrictions on instructions that you can use depending on the model and
the revision. Refer to "For GLC2400/GLC2600 Users" and "Appendix Instruction List".
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Instruction Type Symbol Function
ROL Rotate Left <-‘ »C Normal Continuity
HHK
ROR Rotate Right ‘i“ Dg - » C Normal Continuity
SHL Shift Left M 4—0 » C Normal Continuity
N Shift
SHR Shift Right 0 » C Normal Continuity
N Shift
Left rotati ith o A |«
RCL eftrotation wi —EN DM » D Normal Continuity
carry a i) N Shift
1
M
RCR 'ght rotafion wi C » D Normal Continuity
carry N Shift
1
O, |
SAL Arithmetic shiftleft | ey pul | <l A [¢0  » cNormal Continuity
N Shi
A G
Arith ic shi
SAR thmetic shift |~ A 1» > CNormal Continuity
right N Shif

1. There are some restrictions on instructions that you can use depending on the model and
the revision. Refer to "For GLC2400/GLC2600 Users™ and "Appendix Instruction List".

B Mathematical Instructions™

Instruction Type Symbol Function
ADD Add TR A+B - C  Normal Continuity
SUB Subtract JEN DML A —-B — C  Normal Continuity
MUL Multiply A G AXxB 3 C  Normal Continuity
DIV Divide A+B - C  Normal Continuity
i B
MOD Residual A%B-»C  Normal Continuity
Processing

INC Increment HaH A+1-p A  Normal Continuity

—HEM DM}

A
DEC Decrement A—-1- A Normal Continuity
HIK

—EM DM .-

SQRT Square root 4 5 VA » B Normal Continuity

1. There are some restrictions on instructions that you can use depending on the model and
the revision. Refer to "For GLC2400/GLC2600 Users™ and "Appendix Instruction List".
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B Comparison Instructions

Instruction Type Symbol Function

EQ Equal To (=) When A= B, Continuity

GT Greater Than (>) A When A> B, Continuity

LT Less Than (<) |HEM G- When A< B, Continuity

A

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

LE Less Than or B When A< or = B, Continuity
Equal To (<=)

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

B Timer and Counter Instructions

Instruction Type Symbol Function
N Del
TON ON Delay See 4.2.41—"TON (ON Delay Timer)."
Timer
HOHH
FF Del
TOF 'I?lmer eay M - See 4.2.42 —"TOF (OFF Delay Timer)."
PT ET
TP Timer See 4.2.43 -"TP (Timer Pulse)."
Pulse
CTU upP HHH See 4.2.44 —"CTU (UP Counter).”
Counter doE ok
DOWN R
CTD S 245"
Counter =Y ee 4.2.45-"CTD (DOWN Counter)
CTUD
HCE  QfF
P/DOWN
CTUD UP/DO UF See 4.2.46 —"CTUD (UP/DOWN Counter)."
Counter
R QO
Py GV

Al The Timer Instruction includes
fmeerant aquaal to the scan time.

an approximate amount of error
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B Convert Instructions™

Instruction Type Symbol Function
BCD BCD A — BCD conversion —+ B
Conversion Normal Continuity
BIN Binary TR A —» Binary conversion—+ B
Conversion Jden DmE Normal Continuity
E B ;
ENCO Encode A—» Encodg cqnversmn—» B
Normal Continuity
DECO Decode A—» DecodPT cqnversmn —+ B
Normal Continuity
Radian
RAD conversion A—» Radian conversion —» B
(Degrees —» Normal Continuity
Radians)
Degree
DEG conversion A —» Degree conversion —» B
(Radian - Normal Continuity
Degree)
ENSOLDN Converts IN value according to the ratio of
T an input lower-upper limit range
N OUT
Scale (between Aand B) to an output lower-
SCL Conversion 8 o upper limitrange (between C and D), and
outputs the resultto OUT.
B B]
Normal Continuity

1. There are some restrictions on instructions that you can use depending on the model and
the revision. Refer to "For GLC2400/GLC2600 Users" and "Appendix Instruction List".

B Program Control Instructions™

Instruction Type Symbol Function
JMP Jump ->>label name Jumps to a label

Jump to ->>Subroutine .
JSR P . Jumps to subroutine

Subroutine Name<<-

Return from
RET . -<RETURN>- Returns to called JSR command.

Subroutine

FOR
—EN  DN}—
8
Repeats execution of the logic program

FOR, NEXT Repeat between FOR and NEXT for the number
oftimes assigned at A

MWEXT

1. There are some restrictions on instructions that you can use depending on the model and
the revision. Refer to "For GLC2400/GLC2600 Users" and "Appendix Instruction List".
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B Special Instructions™

Instruction Type Symbol Function
When EN is energized:
FID SP and PV perform the PID
—EN LMN— calculation, and output via CV.
S When EN is not energized:
Py TB and CV go to MOV.
PID PID Calculation TE

1. There are some restrictions on instructions that you can use depending on the model and

the revision. Refer to "For GLC2400/GLC2600 Users" and "Appendix Instruction List".

B Function Control Instructions™

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

Instruction Type Symbol Function
. ) A (Radians) —+sin(A) -» B
SIN sine function o
Normal Continuity
coS cosine A(Radians)—» cos(A)—» B
function Normal Continuity
TAN tangent A(Radians)—» tan(A)—+» B
function Normal Continuity
. A —»sin? (A) - B[Radian]
ASIN Arc sine o
Normal Continuity
_ RAK A —cos* (A) - B[Radian]
ACOS Arc cosine -HEM  DM- o
" = Normal Continuity
A —tan® (A) - B[Radian]
ATAN Arc tangent .
Normal Continuity
A[Radian] - 1/tan(A) —» B
COoT Cotangent L
Normal Continuity
EXP Exponent A — e* —»B Normal Continuity
Natural o
LN ) A —* log A —» B Normal Continuity
logarithm €

1. There are some restrictions on instructions that you can use depending on the model and
the revision. Refer to "For GLC2400/GLC2600 Users" and "Appendix Instruction List".
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A Instruction Details

This section describes the detail of each instruction. It explains the variable type
(integer, integer array and so on) and the operation example in the variable mode,
which you can assign to each instruction operand. When you develop the logic
program in the fixed variable mode, you should assign the appropriate operand
type while comparing the table below with the variable type in the variable mode.

For details of the fixed variable mode, refer to "Appendix Fixed Variable Mode"
of ""Pro-Control Editor Operation Manual*".

Devices in the Fixed Variable Mode

Symbol Mark Device Name Type Kind

D Data Register Integer Internal Variable
W Word Register Real Internal Variable
M Subsidiary Relay Bit Internal Variable
T Timer Timer Internal Variable
C Counter Counter Internal Variable
P PID Integer Array Internal Variable
X Bit Input

XW Input Integer Input

Y Bit Output

YW Output Integer Output

‘Note: You can use the LS and LSS areas. For details, refer to "Chapter 5 LS Area
Refresh™.

W NO (Normally Open)

Variable

—

The NO instruction allows power to pass when the variable is ON.

The following diagram is an example of the NO instruction’s function.

Start Motor
— | O —
I 1 1
Start | |

1 I
1 I
Motor ! |
1]
| |
A B

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

Pro-Control Editor Ver. 5.1 User Manual 4-7



Chapter 4 — Instructions

NC (Normally Closed)

Variable

—/—

The NC instruction allows power to pass when the variable is OFF.

The following diagram is an example of the NC instruction’s function.

Start Motor
—h 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
! !
A B

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

Variable

—O—

The OUT instruction is used to turn ON/OFF the variables mapped to the 1/O, or
the Discrete variables in the internal memory .

Since this instruction is a coil-type output instruction, only one instruction can be
used for each rung. Other instructions cannot be used on the right side of the
output instruction. The output instruction should be placed to the immediate left of
the right-most power line.

When the variable mapped to the OUT instruction is retentive, the following
symbol is displayed in the logic program.

—hd—

The following diagram is an example of the OUT instruction’s function .
Start Motor
— | {O—

1 : '
Start o —I, i
| |
: :
1 : :
Mot |
otor o I II
| |
A B

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

{Note: The OUT instruction can be used only with non-retentive variables. With retentive
2] variables, use the M (Retention Coil) instruction.
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NEG (Negated Coil)

4-10

Variable

_®_

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

Since this instruction is a coil-type output instruction, only one instruction can be
used for each rung. Other instructions cannot be used on the right side of the
output instruction. The output instruction should be placed to the immediate left of
the right-most power line.

When the variable mapped to NEG instruction is retentive, the following symbol
Is displayed in the logic program.
— (-

The following diagram is an example of the NEG instruction’s function.

Start Motor

— | —

Start :_I

Motor 1

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

The NEG instruction can be used only with non-retentive variables.
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W al SET (Set Coil)

Variable

—6—

When the SET instruction is executed after the coil receives power, the variable
turns ON. The variable will remain ON until explicitly turned OFF by another
instruction (such as an RST instruction).

Since this instruction is a coil-type output instruction, only one instruction can be
used for each rung. Other instructions cannot be used on the right side of the
output instruction. The output instruction should be placed to the immediate left of
the right-most power line.

When the variable mapped to SET instruction is retentive, the following symbol is
displayed in the logic program.

—En—

The following diagram is an example of the SET instruction’s function.

Start Motor
— | E—
Stop Motor
— | f—

Start

1
1]
1
Motor U
1
1]

Stop

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

C: The Stop variable turns ON, the Motor variable resets.

D: The Motor variable stays reset until the Start variable turns ON.

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

4-12

Variable

_®_

When the coil receives power after the RST instruction is executed, the variable
turns OFF. The variable remains OFF until explicitly turned ON by another in-
struction (such as a SET instruction).

Since this instruction is a coil-type output instruction, only one instruction can be
used for each rung. Other instructions cannot be used on the right side of the
output instruction. The output instruction should be placed to the immediate left of
the right-most power line.

When the variable mapped to the RST instruction is retentive, the following
symbol is displayed in the logic program.

—En—

The following diagram is an example of the RST instruction’s function.

Stop Motor
— | f—
|
1
Stop

|
1
:
Motor 1 :
|
]
1
1

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

B: When the Stop variable turns OFF, the Motor variable reset by the RST instruc-
tion will remain OFF until another instruction turns it ON.

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

» Real and Integer variables cannot be reset (set to zero) with an RST instruction.
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el PT (Positive Transition Contact)

Variable

—P—

When the PT instruction is executed, if the variable was OFF during the previous
scan but is currently ON, power is allowed to pass for a single scan.

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

The following diagram is an example of the PT instruction’s function.

Start Motor

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

|
|
1 T
Start ! I
o 1
1 1
1 1
1 1
| 1
1 1
1
o —' T
1
1
1

Motor

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: Since the rising edge of the variable Start is not detected, the variable Motor
remains OFF.

;\ Be careful when using PT (Rising-type contacts) and NT (Falling-type

H contacts) instruction operands for indirect addressing of elements in
Important . . . . .
arrays 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)

/A
A

]
Important

4-14

Variable

—IN—

When the NT instruction is executed, if the variable was ON during the previous
scan but is currently OFF, power is allowed to pass for a single scan.

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

The following diagram is an example of the NT instruction’s function.

Start Motor
— o
Previous | Current Next ; Next
Scan . Scan Scan ' Scan

1

Start /—I"
1]

1

1
Motor I |
D 1

NT Detected

c

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

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

C: Since the falling edge of the variable Start is not 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
arrays 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
condition comparison object also differs.
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AND (And)

AND
—EN DN
A C
B

When the AND instruction is executed, the bit in C turns ON if the corresponding
bit in both A and B is ON. Otherwise, the bit in C is turned OFF.

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

ON ON [ ON

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

OFF ON |OFF

OFF OFF|OFF| IntegerC[0 1 0 0 0 0 0 O]

The AND instruction always passes power.

The following table lists the combinations of A, B and C that can be used with an
AND instruction.

A B C

Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array

There are three types of AND instructions:

1. When all the variables are not array variables, a simple 32-bit AND operation is
performed.

2. When A and C are array variables and B is not an integer array, AND operations
are performed for each element of A and B, and the results are stored the
corresponding elements of C. Make sure that the size of A and C arrays are the
same.

3. When the three variables are arrays of the same size, AND operations of array
A and array B are performed. The results are stored in array C.

@ Operation Example
When Start is ON, the 3rd digit of the 4-digit BCD data of Data A is masked to
"0", and the result is stored in Data C.

E.g.: When Data A is "16#5678" (5678 in hexadecimal system), "16#5078" is
stored in Data C.

o B 7 I3

Start AND Data A [EA e AT e[s A A [e]e ]
— | EM DM F 0 F F

Ot Data A | o|Data C wsaroFF O eeee O A [1]
164FOFF|B ; . ; .

Data C [0[1]o]rJo]efo oo 11 o]0 o]
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Y%%1s] OR (Or)

OR
—EN DN
A C

When the OR instruction is executed, the bit in C turns ON if the corresponding
bit in A and/or B is ON. Otherwise, the bit in C is turned OFF.

A | Operator | B | C Integer A| 0 1 1 0 11 0 O |
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 instruction always passes power.

The following table lists the combinations of A, B and C in which OR instructions
can be executed.

A B C

Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array

There are three types of OR instructions:

1. When both variables A and B are integers, simple 32-bit OR operation is
performed.

2. When A and C are array variables and B is not an integer array, logical OR
operations are performed for each element of A and B, and the results are stored
the corresponding elements of C. Make sure that the size of A and C arrays are
the same.

3. When the three variables are arrays of the same size, logical OR operations of
array A and array B are performed. The results are stored in array C.
& Operation Example

When Start is ON, the result of the logical OR operation of Data A and Data B is
stored in Data C.

Start OR
| | EM DM
Data A |& Z|Data C
Data B [E
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sl XOR (Exclusive OR)

HOR
—EM DN
A C
B

When the XOR instruction is executed, the bit in C turns ON if the corresponding
bit in A or B is ON. Otherwise, the bit in C is turned OFF.

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

ON ON |OFF

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

OFF ON [ ON

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

The XOR instruction always passes power.

The following table lists the combinations of A, B and C in which XOR instruc-
tions can be executed.

A B C

Integer Integer Integer
Integer Array Integer Array Integer Array
Integer Integer Constant Integer
Integer Array Integer Constant Integer Array

There are three types of XOR instructions:

1. When both variables A and B are integers, simple 32-bit exclusive OR opera-
tions are performed.

2. When A and C are array variables and B is not an integer array, exclusive OR
operations are performed for each element of A and B, and the results are stored
the corresponding elements of C. Make sure that the size of A and C arrays are
the same.

3. When the three variables are arrays of the same size, exclusive OR operations
of array A and array B are performed. The results are stored in array C.

@ Operation Example

When Start is ON, the result of the exclusive OR operation of Data A and Data B
is stored in Data C.

Start HOR |
— | EM DM

Data A |A G|Data C
Data B

m
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4-18

iawd NOT (Bit Invert)

NOT
—EM DN
A C

When the NOT instruction is executed, the bit in C turns ON if the corresponding
bitin A is OFF.

The NOT instruction turns OFF the bit in C if the corresponding bit in A is ON.

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]

The NOT instruction always passes power.

The following table lists the combinations of A and C in which NOT instructions
can be executed.

A C
Integer Integer
Integer Array Integer Array

There are two types of NOT instruction:
1. When the A variables are integers, simple 32-bit bit conversion is performed.

2. When the A variables are an array, bit conversion is performed for the entire A array. The
result is stored in C. Make sure that the size of A and C arrays are the same.

@ Operation Example

When Start is ON, the result of the NOT operation of Data A and Data B is stored
in Data C.

Start NOT
| | EM DM

Data A [# CG|Data C

] MOV (Transfer)

WO
—EN DN
N OuUT

When the MOV instruction is executed, IN is copied to OUT.

If IN and OUT are different variable types, the resulting type will be converted to
the same type as OUT. To transfer arrays, both IN and OUT must be identical in
type and size.

The MOV instruction normally passes power. The following table lists the combi-
nations of IN and OUT in which 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 thatis the same size as IN
Integer Constant Variable or Array in Integer or Real

Real Variable or Array in Integer or Real

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

@V\ote: #Overflow will turn ON if the operation involves a Real-to-Integer data-type conver-
2] sion, and the value is too large to transfer. In this case, the result will be undefined.

The following examples illustrate how to use the MOV instruction.

Example 1: Clear a variable

A variable can be cleared with the MOV instruction by transferring a “0” into the
variable.

| Clear_Sales MO |
I EM DM
| ok ouT Sales

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

For example, when transferring Recipe A, which consists of 100 elements, to the
Current_Recipe of the same type and size, simply transfer Recipe A with a MOV

instruction.
Transfer_Recipe_A RS |
| | Er DN
| Recipe_A ([N OUT[ Current_Recipe
Recipe_A Current_Recipe
Recipe_A [0] } — — — -m{Current_Recipe [0
Recipe_A[1] | — — — -m{Current_Recipe [1
Recipe_A [2] } — — — -m{Current_Recipe [2]
- b — — — o -
Recipe_A [99] f — — — -m{Current_Recipe [99]

‘Note: \When designating an entire array, enter only the variable names.
el E.g.:. OK : Recipe_A
Not OK : Recipe_A [*]
Not OK : Recipe_A [100]
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il BMOV (Block Transfer)

Variable Mode Fixed Variable Mode
BMOY BRMON
—EM  DN— —EM  DM—

A E A o

B B

c

D
A: Source variable A: Source device
B: Start from Array A[B] B: Amount of data to be transferred
C: To Array E[C] C: Destination device

D: Amount of data to be transferred
E: Destination variable

Variable Mode

When the BMOV instruction is executed, elements of one array can be copied into
elements of another array. Specifically, the D elements are copied from index B in
array A to index C in array E.

The BMOV instruction is valid for Integer arrays only. When transferring, arrays
can be different sizes.

The BMOQV instruction always passes power. The following table lists the types of
A, B, C, D, and E that can execute BMOV instructions.

A and E B,C,and D
I
Integer Array nieger
Integer Constant

Fixed Variable Mode

Although the operation of the BMOV instruction is equal to that in the variable
mode, operands to be set (A, B, E and so on) differ because the fixed variable
mode does not have the concept of an "Array".

If you execute the BMOV instruction in the fixed variable mode, elements as
many as B starting from the source initial address A will be copied to elements as
many as B starting from the destination initial address C.

This instruction always continues. A, B and C that you can execute the BMOV
instruction are as the following.

A and B C

Integer, Integer Constant Integer
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When copying, Source [3], [4], and [5] of the seven source integer array elements
are copied to Destination [2], [3], and [4] of the six destination array elements.

This data transfer is performed as follows.

Destination

Destination[0]

Destination[1]

Destination[2]

Destination[3]

Destination[4]

Start By
— | EN DN
Source |# E| Destination
3B
2lc
3D
Source [3] is copied to Destination [2]. _ Source
. . L Source[0]
Source [4] is copied to Destination [3]. [Sourcefy
Source [5] is copied to Destination [4]. [ S0urcel2]
g P 41 Source[3] ::’:;:
Source[4] /,./"

Source[5]

Source[6]

Destination[5]

While the program is running, the controller checks whether references to array A
and E elements exist in the BMOV instruction. If an invalid array is referred to, a
major error occurs and #FaultCode is set to 2.

See 3.2.14 - “#FaultCode.”
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ksl FMOV (Fill Transfer)

Variable Mode Fixed Variable Mode
FMOV FMOW
—EM DN— —EN  DN|—

A D &G

B B

C
A:Source data A: Source device
B: Start from Array D[B] B: Amount of data to be transferred
C: Amount of data to be transferred C: Destination device

D: Variable name of destination array

Variable Mode

When the FMOV instruction is executed, the C elements, starting at index B of
Integer array D, are filled with value A.

The FMOV instruction is valid for Integer arrays only. The FMOV instruction
always passes power.

The following table lists the types of A, B, C and D in which FMOV instructions
can be executed.

A, B,and C D
Inte

ger Integer Array
Integer Constant

Fixed Variable Mode

Although the operation of the FMOV instruction is equal to that in the variable
mode, operands to be set (A, B, D and so on) differ because the fixed variable
mode does not have the concept of an "Array".

If you execute the FMOV instruction in the fixed variable mode, A will be stored
in elements as many as B starting from the destination initial address C.

The following table lists the types of A, B, and C in which FMQOV instructions can
be executed.

A and B C

Integer, Integer Constant Integer
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When copying, the values are transferred to Destination [3], [4], [5], and [6] of the
seven destination array elements. The transfer operates as follows.

Start FMOs
— | EM DM
TransferValue |# D| Destination
3B
4lC
TransferValue is copied to Destination[3]. Destination
. . .. Destination[0]
TransferValue is copied to Destination[4]. Destination[1]
TransferValue is copied to Destination[5]. Destination|2]
Destination[3]
TransferValue is copied to Destination[6]. _ . Destination[4]
Value Destination[5]
Destination[6]

While the program is running, the controller checks whether references to array D
elements exist in the FMOV instruction. If an invalid array is referred to, a major

error will occur and #FaultCode is set to 2.
See 3.2.14 — “#FaultCode.”
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ais] SUM (Sum Total)

4-24

Variable Mode Fixed Variable Mode
S
SUM
—EMN  DM— —_lEN DHI—

& D PR

B B

O
A: Array to calculate the sum total A: Device to calculate the sum total
B: Initial number of the array element B: Number of elements to be calculated

range to be calculated (offset) C: Storing destination device
C: Element count to be calculated

D: Variable name of the storing destination

Variable Mode

If you execute the SUM instruction, it stores the sum total of elements as many as
C starting from B in the array A[n] to D. This instruction always continues.

A, B, C and D that you can execute the SUM instruction are as the following.

Type of A Type of B Typeof C Type of D
Integer, or Integer

Integer, or Integer .
Integer Array Constant (excluding | Integer

Constant
zero or below)

Fixed Variable Mode

Although the operation of the SUM instruction is equal to that in the variable
mode, operands to be set (A, B, D and so on) differ because the fixed variable
mode does not have the concept of an "Array".

If you execute the SUM instruction in the fixed variable mode, the sum total of
elements as many as B starting from the initial address A will be stored in C.

A, B and C that you can execute the SUM instruction are as the following.

Type of Aand C Type of B

Integer Integer, Integer Constant

» If the number of elements to be calculated is equal to 0 (zero), it means the sum
total of O (zero) elements and the result will be equal to 0 (zero).

 If the result is out of range, which can be expressed in the variable type, #Overflow
will be set to ON. The result in this case is ""Undefined"".

See 3.2.17 — “#Overflow.”
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The following describes the case when "A[10]={0, 1, 2, 3,4, 5, 6, 7, 8, 9}, B=2, C=5".
D=(2+3+4+5+6)=20

Start
I

AT

O ff

B(Initial Number)—»

Alnl(A

EM  DM—

DD

)

ArrayA[0]

ArrayA[1]

ArrayA[2]

ArrayA[3]

ArrayA[4] C(Calculation Range)

ArrayA[5]

ArrayA[6]

ArrayA[7]

ArrayA[n-1]

The sum total of ele-
ments as many as C
starting from B in the
array set to A[10] is
stored in D.

The controller checks whether the SUM instruction refers to any inexistent ele-
ments of the array A during RUN or not. If an invalid array is referred to, a major
error will occur and #FaultCode will be set to "2".

See 3.2.14 “#FaultCode.”

Pro-Control Editor Ver. 5.1 User Manual

4-25



Chapter 4 — Instructions

s AVE (Average)

Gt

4-26

ote:

X2

Variable Mode Fixed Variable Mode
AWE AWE
—{EM  DM— —{EN DHl—

Ao D AG

B B

G
A: Array to calculate the average A: Device to calculate the average
B: Initial number of the array element B: Number of elements to be calculated

range to be calculated (offset) C: Storing destination device
C: Element count to be calculated

D: Variable name of the storing destination

Variable Mode

If you execute the AVE instruction, it stores the average of elements as many as C starting from
B inthe array A[n] to D. This instruction always continues.

The following table lists the types of A, B, C and D in which AVE instructions can be executed.

A B C D
Integer, or Integer
Integer, or Integer !
Integer Array Constant (excluding | Real
Constant

zero or below)

Fixed Variable Mode

Although the operation of the AVE instruction is equal to that in the variable
mode, operands to be set (A, B, D and so on) differ because the fixed variable
mode does not have the concept of an "Array".

If you execute the AVE instruction in the fixed variable mode, the average of
elements as many as B starting from the initial address A will be stored in C.

The following table lists the types of A, B, and C in which AVE instructions can be executed.

A B C

Integer Integer, Integer Constant Real

e Decimals are omitted.

 If the result is out of range, which can be expressed in the variable type, #Overflow
will be set to ON. The result in this case is ""Undefined™.

See 3.2.17 — “#Overflow.”
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The following describes the case when "A[10]={0, 1, 2, 3,4, 5, 6, 7, 8, 9}, B=2, C=5".
D=(2+3+4+5+6)/5=4

Start
!

Off

B(Initial Number)—»

A0]

ArrayA[0]

ArrayA[1]

ArrayA[2]

ArrayA[3]

AVE
EM  DM—

=

ArrayA[4] C(Calculation Range)

ArrayA[5]

ArrayA[6]

ArrayA[7]

ArrayA[n-1]

The controller checks whether the AVE instruction refers to any inexistent ele-
ments of the array A during RUN or not. If an invalid array is referred to, a major
error will occur and #FaultCode will be set to "2".

See 3.2.14 “#FaultCode.”
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ksl BCNT (Bit Count)

, BCNT
A: Variable name to be calculated N DNE—
B: Storing destination variable name A B

If you execute the BCNT instruction, the ON bit count of A will be stored in B.
This instruction always continues.

The following table lists the types of A and B in which BCNT instructions can be executed.

A B
Integer Integer
Integer Constant Integer

e If the result B is out of range, which can be expressed in the variable type of B,
#Overflow will be set to ON. The result in this case is ""Undefined™.

See 3.2.17 — “#Overflow.”

@ﬁ;te:
X2

& Example
The following describes the case when "A=38" (decimal) and "A=100110" (binary).
B=3 (decimal)
Stant BGHT
| EMN DN—
Off allls BB
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kel ROL (Rotate Left)

A:Variable name to be rotated

N: Number of bit positions to shift =T5]H

C: Destination variable —EM  DMN—
A C
M

The ROL instruction left-shifts the bits in A by N positions. Bits are rotated from
the left end (most significant bit) to the right end (least significant bit). The result
is placed in C.

The ROL instruction always passes power.

The following table lists the types of A, N, and C in which ROL instructions can
be executed.

A N C

Integer Integer or Integer Constant Integer

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

There are two types of ROL instructions:

1. If both A and C are Integers, a simple 32-bit rotation is performed. N must
range from O to 31.

2. If both A and C are Integer arrays of the same size, the array is treated as a large
Integer.

Bits are shifted from one element to the next, rather than rotating only within
each element. N must range from 0 to [(32 x array size) — 1], inclusive.

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

)
See 3.2.17 “#Overflow.”
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€ Example

The following example describes the operation of a 1-bit rotation using a product
presence/absence signal.

| Start ROL
|} EM DM
Product presence/

; A G| Product

absence S|gnal1 ) presence/

absence

signal
ST e T T
Bits |31 |30 |20 |28 |27 |26 |25 |24 |23 |22 | .. |32 |1 |0

¥
+ Product presence/[7 [3

“ Habsence signall O qo Jo J9o o Jo Jv o J- JOJuji|o |-
Rotate Left 1bit  / ’/ S/ ’/ / /’/’/ Iy
oroduct pos'“"”/ 4 y r y r rrrr
roatlajs?enpcrgsseigrcwgll':' |':' |'3|'j |'j |'j "3 ‘1 ‘E' |'"|':'|'3‘E'|'3|1|
Most significant bit Least signific+ant bit

WX ROR (Rotate Right) |
A: Variable name to be rotated BOR
N: Number of bit positions to shift —|EM  DN—
A C
C: Destination variable M

The ROR instruction right-shifts the bits in A by N positions. Bits are rotated from the right
end (least significant bit) to the left end (most significant bit). The result is placed in C.

The ROR instruction always passes power.

The following table lists the types of A, N, and C in which ROR 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
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There are two types of ROR instruction.

1. If neither A nor C is an array, a simple 32-bit rotation is performed. N must
range from O to 31.

2. If both A and C are Integer arrays of the same size, the array is treated as a large
Integer.

Bits are shifted from one element to the next, rather than rotating only within
each element. N must range from 0 to [(32 x array size) — 1], inclusive.

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

2
See 3.2.17 — “#Overflow.”

@ Example

The following example describes the operation of 1-bit rotation using the signal of
product presence/absence.

| Start ROR. |
| | EM CHM
Product presence/

) | Product
absence S|gnal N presence/

absence signal

/ Bits
| Product presence/ 1| 30| 29| 28| 27| 26| 25| 24| 23| 22 ilz|1]|o

- __absencesignal| 1 |0 |0 |0 |0 |0 0|0 |1|0]-=]0O]0 T R

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

1 bit position
IDIIIDIDIDIDIDIDIDIIIDI IDIDIDI

i

Most significant bit Least significant bit

| SHL (Shift Left)

A: Variable name to be shifted

Product presence/
absence signal

SHL
N: Number of bit positions to shift —EMN  DN—
A c
C: Destination variable N

The SHL instruction left-shifts the bits in A by N positions. Bits are dropped from the
left end (most significant bit) of the element, and 0 is inserted in the now-vacant bit
positions at the right end (least significant bit). The result is placed in C.

The SHL instruction always passes power.
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Gt

4-32

ote:

2

The following table lists the types of A, N and C in which SHL instructions can be
executed.

A N C

Integer Integer or Integer Constant Integer

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

There are two types of SHL instruction.

1. If neither A nor C is an array, a simple 32-bit shift is performed. N must range
from O to 31.

2. If both A and C arrays are the same size, the A array is treated as a large Integer.

Bits are shifted from one element to the next, rather than the most significant
bit being dropped from the left end of each element. Only the most significant
bit of the highest-numbered element within the array is dropped. N must range
from O to [(32 x array size) — 1], inclusive.

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

See 3.2.17 — “#Overflow.”

€ Example

The following diagram is an example of a one-bit left shift, used to track the
position of a bit.

Each bit in the product presence/absence signal represents the actual position of
the product.

When "Move_Cart" is turned ON, bit is shifted left to the next position.

When the bit reaches the final bit position in the variable (31), the Product Re-
moval Completion Bit is turned ON, indicating that the operation is completed.

Product presence/ Product Removal
Move_Cart SHL | absence signal  X[31] Completion Bit |
o

Ip | EfJ O ] |
1T |- 1 T L
Product presence/A Product presence/ ‘

i

absence signal absence signal
T

Bits
Product presence/

31
: oo
absence signal ’;/

Shift Left 1 bit position .40

Product presence/ [o]ofo
absence signal ?

o 29|28 2T|26 26|24 23 |22 3 [2]1

Position after the operation
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YW¥r] SHR (Shift Right)

A:Variable name to be shifted SHR
N: Number of bit positions to shift _EN Dg B
C: Destination variable M

The SHR instruction right-shifts the bits in A by N positions. Bits are dropped from
the right end (least significant bit) of the element, and 0 is inserted in the now-vacant
bit positions at the left end (most significant bit). The result is placed in C.

The SHR instruction always passes power. The following table lists the types of
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

There are two types of SHR instructions.

1. If neither A nor C is an array, a simple 32-bit shift is performed. N must range
from O to 31.

2. If both A and C arrays are the same size, the A array is treated as a large Integer.

Bits are shifted from one element to the next, rather than the least significant bit
being dropped from the right end of each element. Only the least significant bit
of the lowest-numbered element within the array is dropped. N must range
from 0 to [(32 x array size) — 1], inclusive.

@V\o\teej: #Overflow is turned ON if N is out of range. The result is undefined.
See 3.2.17 — “#Overflow.”

€ Example
* When Using Bits

The following diagram is an example of a one-bit right shift, used to track the
position of a bit.

Each bit in the product presence/absence signal represents the actual position of
the product.

When "Move_Cart" is turned ON, bit is shifted right to the next position.

When the bit reaches the final bit position in the variable (0), the Product
Removal Completion Bit is turned ON, indicating that the operation is com-
pleted.
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Product presence/ Product Removal
Move_Cart SHR absence signal.x[0] Completion Bit
P EM DN | | Oy
Product presence/ | | Product presence/
absence signal absence signal
1

Bits 31|30 29| 28|27 26|25 2423|223 ]2 . .
Product presence/ [0 |0 |00 |0 0|0 ]0]1]0] o oo | Shifted Right
absence signal \1 bit position
COOOCUCOCUOC (e
presencey L——[ 0 oToolo o ofofolsJo[~Tulo]o]
absence
signal

The position after the operation

* When Using Arrays

The following diagram is an example an SHR instruction being used to transfer
values of each element in an Integer array.

A 32-bit shift rotates the entire 32-bit Integer.

Every second, the “Tablel” Integer array’s values are moved up one position
towards Element 0, and a new value becomes the last element “Table1[99]” in
the “Tablel” Integer array.

Timer2
Timer2_Start Tk SHR WA
{f'l I QTbIlEN DNTbIl ErM DR
able able
1000[PT  ET A € New_Value M “UT|taple1[99]
a321m
Delete
y 4
Element| Tablel / Tablel
o 76 v 77
1 77 — 11
"
2 111 — 78
/"
3 74 v o3
L
v
95 & ~ g
»
96 g /', 56
97 56 /’/', 13
98 13 /', 43
99 43 7 3 -a— New_Value =3
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iRl RCL (Left Rotation with Carry)

A:Name of the variable to be rotated _EEGLDN_
N: Shift bit count A

C: Name of the variable for carry N

D: Storing destination variable name *

If you execute the RCL instruction, the A bit will be shifted to the left direction by
N bits.

The far left bit (most significant bit) is stored in a carry, and carry information (1
or 0) is rotated to the far right bit (least significant bit).

This instruction always continues.

The combination of A, N, C and D that you can execute the RCL instruction is as

the following.
Type of A Type of N Type of C Type of D
Integer Integer, or Integer Bit Integer
Constant
Integer Constant Integer, or Integer Bit Integer
Constant

XNote: * Youshould set N to be 0 (zero) or greater and to be 32 or less.

el e If N is out of range, #Overflow will be set to ON. The result in this case is ""Unde-
fined"".
See 3.2.17 — “#Overflow.”
@ Example

The figure below indicates the operation example of a single bit rotation (when
N=1). When the RCL instruction is executed, each bit will be shifted to the left
direction by 1 (one) bit.

At this time, bit information stored in a carry before execution is stored in the least
significant bit, and the most significant bit is stored in a carry as new carry infor-
mation.

Most Significant Bit Least Significant Bit
311301291281 - ? Carry Information

1
Before execution 1{o]1]1] 1 /@ before execution

. Carry Information
After execution (o111 - Jof1[1]0] afteryexecution

=W
[@2 V]

The most significant bit is stored in a carry.
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w2l RCR (Right Rotation with Carry)

A:Name of the variable to be rotated _Er\T‘G%N_
N: Shift bit count Ao D
C: Name of the variable for carry N

D: Storing destination variable name o

If you execute the RCR instruction, the A bit will be shifted to the right direction
by N bits.

The far right bit (most significant bit) is stored in a carry, and carry information (1
or 0) is rotated to the far left bit (least significant bit).

This instruction always continues.

The combination of A, N, C and D that you can execute the RCR instruction is as

the following.
Type of A Type of N Type of C Type of D
Integer Integer, or Integer Bit Integer
Constant
Integer Constant Integer, or Integer Bit Integer
Constant

XNote: * You should set N to be 0 (zero) or greater and to be 32 or less.

X2

» If Nis out of range, #Overflow will be set to ON. The result in this case is ""Unde-
fined"".

See 3.2.17 — “#Overflow.”

@ Example

The figure below indicates the operation example of a single bit rotation (when
N=1). When the RCR instruction is executed, each bit will be shifted to the right
direction by 1 (one) bit.

At this time, bit information stored in a carry before execution is stored in the
most significant bit, and the least significant bit is stored in a carry as new carry

information.
Most Significant Bit Least Significant Bit
. 31430129428} 13121110 Carry Information
Before execution 1101111110 ]1]1 before execution
After execution [0J1]1] — JoJ1]1]0] Carry Information

after execution

Carry information is stored in the most significant bit.
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iwavas] SAL (Arithmetic Shift Left)

A: Name of the variable to be shifted _ENSMDN_
N: Shift bit count A
C: Storing destination variable name N

If you execute the SAL instruction, the A bit will be shifted to the left direction by N bits.

When it is shifted by 1 (one) bit, the far left bit (most significant bit) remains as it
is, the 2nd bit from the far left bit is lost and O (zero) is stored in a vacant bit on
the far right.

This instruction always continues.

The combination of A, N and C that you can execute the SAL instruction is as the

following.
Type of A Type of N Type of C
Integer Integer, or Integer Constant Integer
Integer Constant Integer, or Integer Constant Integer

@V\ote' e You should set N to be 0 (zero) or greater and to be 31 or less.

» If Nis out of range, #Overflow will be set to ON. The result in this case is ""Unde-
fined™.

See 3.2.17 — “#Overflow.”

€ Example
The figure below indicates the operation example of a single bit rotation (when
N=1). When the SAL instruction is executed, each bit will be shifted to the left
direction by 1 (one) bit.
At this time, only the most significant bit is not shifted, it is stored in the most signifi-
cant bit as it is after execution and O (zero) is stored in the least significant bit.

Most Significant Bit Least Significant Bit
31 30 29 28
Before execution 1

Removed / //// 0 (zero) is stored

After execution | 1 [1 1] - JoJ1]1]0]e—]0] intheleast
significant bit
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il SAR (Arithmetic Shift Right)

4-38

A:Name of the variable to be shifted _ESHFE,N_
N: Shift bit count A G
C: Storing destination variable name N

If you execute the SAR instruction, the A bit will be shifted to the right direction by N bits.

When it is shifted by 1 (one) bit, the far right bit (least significant bit) is lost and
the most significant bit information before execution is stored in a vacant bit on
the far left.

This instruction always continues.

The combination of A, N and C that you can execute the SAR instruction is as the
following.

Type of A Type of N Type of C
Integer Integer, or Integer Constant Integer
Integer Constant Integer, or Integer Constant Integer

* You should set N to be 0 (zero) or greater and to be 31 or less.

» If N is out of range, #Overflow will be set to ON. The result in this case is ""Unde-
fined™.

See 3.2.17 — “#Overflow.”

& Example

The figure below indicates the operation example of a single bit rotation (when
N=1). When the SAR instruction is executed, each bit will be shifted to the right
direction by 1 (one) bit.

When it is shifted by 1 (one) bit, the far right bit (least significant bit) is lost and
the most significant bit information before execution is stored in a vacant bit on
the far left.

Most Significant Bit Least Significant Bit
31]30]29(28]|---13]2[1]0
Before execution 1101 )1 |--]11]0]1]1
NN NNy Remoue
A 4
After execution [1[1]o] - Jol1]o]1]
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ADD (Add)

A:Data ADD

—EMN DM
B: Data A c
C: Destination Variable &

When the ADD instruction is executed, A and B are added, and the result is placed in C.

If both A and B are Integers or Integer constants, the ADD instruction performs an
Integer addition. Otherwise, the instruction performs a floating-point instruction,
which may reduce the processing speed.

The ADD instruction always passes power. The following table lists the combina-
tions of A, B and C in which ADD 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: + |Ifthe result C exceeds the range expressed with the variable data type in C, #Over-
2] flow turns ON and the result of ADD is undefined.

See 3.2.17 — “#Overflow.”

e Ifeither A or B are Real, both are converted to Real prior to the addition. However,
if C is an Integer, the number is truncated after the decimal point, since the result
is placed in C.

@ Example

When Start is turned ON, Data A and Data B are added and the result of the
operation is stored in Data C.

| Start ao0 |
| | EM DM

Data A |f Z|Data C

Data B [E
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il SUB (Subtract)

A:Data SUB
—EN DN
B: Data A C
B

C: Destination Variable

When the SUB instruction is executed, B is subtracted from A, and the difference
is placed in C.

If both A and B are Integers or Integer constants, the SUB instruction performs an
Integer subtraction. Otherwise, the instruction performs a floating-point instruc-
tion, which may reduce the processing speed.

The SUB instruction always passes power. The following table lists the types of
A, B and C in which 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

%Ik\l\ote: » If the result C exceeds the range expressed with the variable data type in C, #Over-
) flow turns ON and the result of SUB is undefined.

See 3.2.17 — “#Overflow.”

» Ifeither A or B are Real, both are converted to Real prior to the subtraction. How-
ever, if C is an Integer, the number is truncated after the decimal point, since the
result is placed in C.

€ Example

When Start is turned ON, Data B is subtracted from Data A and the result of the
operation is stored in Data C.

| Start SE
| | EM DM
Data A |4 | Data C

Data B |g
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MUL (Multiply)

A: Data MLIL

—EMN DM
B: Data A C
C: Destination variable B

When the MUL instruction is executed, A is multiplied by B, and the result is
placed in C. If both A and B are Integers or Integer constants, the MUL instruction
performs an Integer multiplication .

Otherwise, the instruction performs a floating-point instruction, which may reduce
the processing speed.

The MUL instruction always passes power. The following table lists the combina-
tions of A, B and C in which 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 the result C exceeds the range expressed by the variable data type in C, #Over-
X2) flow turns ON and the result of MUL is undefined.

See 3.2.17 — “#Overflow.”

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

€ Example

When Start is turned ON, Data A is multiplied by Data B, and then the result of
the operation is stored in Data C.

| Start ML |
| | EM DM
Data A |A G| Data C

Data B

m
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DIV (Divide)

A: Data Or

—EMN DM
B: Data A o
C: Destination variable B

When the DIV instruction is executed, A is divided by B, and the quotient is placed in C.

If both A and B are Integers or Integer constants, the DIV instruction performs an
Integer division. Otherwise, the instruction performs a floating-point instruction,
which may reduce the processing speed.

The DIV instruction always passes power.

The following table lists the combinations of A, B and C in which DIV instruc-
tions 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

2Note: o If Biszero or if the result C exceeds the range expressed by the variable data type
2] in C, #Overflow turns ON and the result of DIV is undefined.

See 3.2.17 — “#Overflow.”

» Ifeither A or B are Real, both are converted to Real prior to the division. However,
if C is an Integer, the number is truncated after the decimal point, since the result
is placed in C.

€ Example

When Start is turned ON, Data A is divided by Data B and the result of the opera-
tion is stored in Data C.

| Start Ln/
|} EM DN
Data A |f G|Data C

Data B |E
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¥l MOD (Modulus)

A: Data
B: Data

C: Destination variable

A,

oD
—EN DN

C

When the MOD instruction is executed, A is divided by B, and the remainder is placed
in C. The MOD instruction performs only Integer or Integer Constant operations.

The MOD instruction always passes power.

The following table lists the combinations of A, B and C in which MOD instructions

can be executed.

A B C
Integer Constant Integer Integer
Integer Integer Constant Integer

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

2]
See 3.2.17 — “#Overflow.”
€ Example

When Start is turned ON, Data A is divided by Data B and the remainder is stored

in Data C.

| Start MO D

| | EM DM

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

The following example is an Integer (27) divided by 5, and the result (2) is placed in C.

5
A=2T 5[z7
B=5 23

2 - c=2
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viaeyd INC (Increment)

A: Data INC
—{EN DN

When the INC instruction is executed, one (1) is added to A, and the result is then

placed in A.

The INC instruction always passes power.

The following table lists the combinations of A in which INC instructions can be

executed.

A
Integer

@Ik\l\ote: #Overflow is set if A increments from 0x7FFFFFFF to 0x80000000.

X2
See 3.2.17 — “#O0verflow.”

€ Example
When Start is turned ON, "1" is added to Data A.

amitch
— P

Off

INC
EN DN
A

datad

R DEC (Decrement)

A:Data DEC

—EM DN

When the DEC instruction is executed, one (1) is subtracted from A, and the result

is then placed in A.

The DEC instruction always passes power.

The following table lists the combinations of A in which DEC instructions can be

executed.

A
Integer

Gt

ote:. #Overflow is set if A decrements from 0x80000000 to Ox7FFFFFFF.

X2)
See 3.2.17 — “#Overflow.”
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€ Example
When Start is turned ON, "1" is subtracted from Data A.

Swatch DEC
—PI EN DN
Off &(Data &
1

YN SORT (Square Root)
SORT

A:Name of the variable to be calculated _en pHL—

B: Storing destination variable name

If you execute the SQRT instruction, a square root of an input will be calculated.
The result B is a real number between + 2.225e-308 and + 1.79e+308. This

instruction always continues.
A and B that you can execute the SQRT instruction are as the following.

Type of A Type of B
Positive Integer, or Positive Integer Constant | Real
Positive Real, or Positive Real Constant Real

'ENote: If A is negative and the solution is an imaginary number, #Overflow will be set to ON.
2]  The result in this case is "Undefined".

See 3.2.17 — “#Overflow.”

€ Example
When "Start" is set to ON, the square root of "Data A" will be stored in "Data B".

Start SQRT
— | EM DN
Data &4 B|Data B
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EQ (Compare: =)

A:Data EQ
—EN QO
B: Data A
B

The EQ instruction passes power if A is equal to B.

The following table lists the combinations of A and B in which EQ instructions
can 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 mode is triggered when the values of Data A and Data B are equal after Start
is turned ON.
Start EQ RUN
— | EN 0 O
Data A |A
Data B |E
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WA GT (Compare: >)

A: Data T
—EN  QF
B: Data A
5]

The GT instruction passes power if A is greater than B.

The following table lists the combinations of A and B in which GT instructions can
be executed.

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

XNote: Real values need to be compared very carefully. For example, a calculation might
2] result in 2.000000000001, which is greater than 2.

€ Example

Run mode is triggered when the value of Data A is greater than that of Data B
after Start is turned ON.

Start o RUN
—— ——EN O T
Data A |&
Data B |E
VR4 L T (Compare: <)
A:Data T
—EN Qb
B: Data A
5

The LT instruction passes power if A is less than B.

The following table lists the combinations of A and B in which LT instructions
can be executed.

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

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

Run mode is triggered when the value of Data A is smaller than that of Data B
after Start is turned ON.

Start LT RUN
— ——EN 0 i —
Data A |A
Data B |E

it GE (Compare: >=)

A: Data GE
—EN  QF
B: Data A
5]

The GE instruction passes power if A is greater than or equal to B.

The following table lists the combinations of A and B in which GE instructions
can be executed.

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

%’k\'\(’te: Real values need to be compared very carefully. For example, a calculation might
XA resultin 1.99999999999, which is not greater than or equal to 2.
€ Example

Run mode is triggered when the value of Data A is equal to or greater than that of
Data B after Start is turned ON.

Start =E RUN
N EN @ —
Data A
Data B

m I
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] LE (Compare: <=)

A: Data LE
—EN O
B: Data A
B

The LE instruction passes power if A is less than or equal to B.

The following table lists the combinations of A and B in which LE instructions
can 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 2.000000000001, which is not less than or equal to 2.

@ Example

Run mode is triggered when the value of Data A is equal to or smaller than that of
Data B after Start is turned ON.

Start LE RUN
— b————EM ] O_
Data A [#
Data B |E
L8] NE (Compare: <>)
A:Data =
—EN QO
B: Data A
B

The NE instruction passes power if A is not equal to B.

The following table lists the combinations of A and B in which NE instructions
can 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
X2 result in 1.99999999999, which is not equal to 2.
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€ Example

After Start is turned ON, Run mode is triggered when the values of Data A and
Data B are not equal.

Start HE RUN
| EN @ (O —
Data A |A
Data B |B
%) TON (Timer ON Delay)
IN: Timer starting bit Variable
PT: Preset time of timer _lNTON ol
Q: Time up flag PT_ET

ET: Elapsed time

After the timer input bit (IN) receives power, the TON instruction turns the timer output bit
(Q) ON when the elapsed time (ET) equals 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 the timer starting bit (IN), the TON instruction starts, and:
e Variable.ET (the elapsed time) begins to increment in milliseconds.

* \Variable.TI (the timing bit) turns ON.

» \Variable.Q (the timer output bit) turns OFF.

When the elapsed time (Variable.ET) increments and equals the preset time
(Variable.PT):

» \Variable.ET (the elapsed time) holds the current value.

* \ariable.TI (the timing bit) turns OFF.

» Variable.Q (the timer output bit) turns ON, and the instruction passes power.
When the timer starting bit (IN) stops passing power to start the TON instruction:
» \Variable.ET (the elapsed time) is reset to zero.

» Variable.TI (the timing bit) turns OFF.

» \Variable.Q (the timer output bit) turns OFF.
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€ Example

In the following example, the drive will be started 5 seconds after "Enable_Drive"

is turned ON.
Charging_Condenser

Enable_Drive TomM Start_Drive
| N Q@ {3

SO00PT  ET

IM

Tl

Q

— PT_

& B C O E

A:When power is applied to the timer input bit (IN), the timing bit (TI) turns ON,
the timer begins timing, and the elapsed time (ET) increments. The timer
output bit (Q) remains OFF.

B: The elapsed time (ET) equals the preset time (PT), the timer output bit (Q)
turns ON, and the elapsed time (ET) stays fixed at the preset time. The timing
bit (TI) turns OFF.

C: The timer input bit (IN) turns OFF, the timer output bit (Q) turns OFF, and the
elapsed time (ET) is reset to 0.

D: The timer input bit (IN) turns ON, and the timing bit (T1) turns ON. The timer
begins timing, and the elapsed time (ET) increments.

E: The timer input bit (IN) is turned OFF before the elapsed time (ET) equals
preset time (PT), the timer output bit (Q) remains OFF, the elapsed time (ET) is
reset to 0.
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i :i¥d TOF (Timer OFF Delay)

IN: Timer starting bit Variable
PT: Preset time of timer —INTOF oL
Q: Time up flag PT ET

ET: Elapsed time

After the timer input bit (IN) stops receiving power, the TOF instruction turns the timer
output bit (Q) OFF when the elapsed time (ET) equals 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 the timer starting bit (IN), the TOF instruction starts, and:

o \Variable.ET (the elapsed time) is reset to zero.

» Variable.TI (the timing bit) turns OFF.

» \Variable.Q (the timer output bit) turns ON, and the instruction passes power.
When the timer starting bit (IN) stops passing power to start the TOF instruction:
» \Variable.ET (the elapsed time) begins to increment, in milliseconds.

» \Variable.TI (the timing bit) turns ON.

* Variable.Q (the timer output bit) remains ON.

When the elapsed time (Variable.ET) increments and equals the preset time
(Variable.PT):

» Variable.ET (the elapsed time) stays fixed at the preset value.
» Variable.TI (the timing bit) turns OFF.
» \Variable.Q (the timer output bit) turns OFF.
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€ Example

The following diagram is an example of high-voltage cabinet fans that 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
| | [ Oy
| EO00O(PT  ET |
IN
Tl
Q 1 [

P c o £
A: The timer input bit (IN) turns ON, the timing bit (T1) remains OFF, the timer
output bit (Q) turns ON, and the elapsed time (ET) is reset to 0.

B: The timer input bit (IN) turns OFF, the timer starts timing (T1 turns ON), and
the timer output bit (Q) remains ON.

C: When the elapsed time (ET) equals the preset time (PT), the timer output bit
(Q) turns OFF, the timer stops timing (T1 turns OFF), and the elapsed time
stays fixed at preset time (ET=PT).

D: The timer input bit (IN) turns ON, the timing bit (T1) remains OFF, the timer
output bit (Q) turns ON, and the elapsed time (ET) is reset to 0.

E: The timer input bit (IN) turns OFF, the timer starts timing (TI turns ON), and
the timer output bit (Q) remains ON.

F. Before the elapsed time (ET) equals the preset time (PT), the timer input bit
(IN) turns ON, and the timer stops timing (TI turns OFF). The timer output bit
(Q) remains ON, and the elapsed time (ET) is reset to 0.
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xRl TP (Timer Pulse)

IN: Timer starting bit Variable

; . TP
PT: Preset time of timer YR
Q: Time up flag PT_ET

ET: Elapsed time

When the timer input bit (IN) receives power one time, the TP instruction turns
the 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 the timer starting bit (IN), the TP instruction starts, and:
» \Variable.ET (the elapsed time) begins to increment in milliseconds.

» Variable.TI (the timing bit) turns ON.

» Variable.Q (the timer output bit) turns ON as the instruction passes power.
When the elapsed time (Variable.ET) equals the preset time (Variable.PT):

» Variable.ET (the elapsed time) stays fixed at the preset value if the TP instruc-
tion is still receiving power.

» Variable.ET (the elapsed time) resets immediately to zero if the instruction
stops receiving power.

» Variable.TI (the timing bit) turns OFF.
» Variable.Q (the timer output bit) turns OFF and stops receiving power.

When the timer starting bit (IN) stops passing power to start the TP instruction,
the elapsed time (Variable.ET) is reset to zero, and the timer output bit
(Variable.Q) turns OFF — only if it has already reached the value of the preset
time (Variable.PT). Otherwise, it continues timing, and the timer output bit
(Variable.Q) remains ON.
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€ Example

The following diagram is an example of a lamp that lights up for three seconds
when the switch is pressed.

Light_Up_3 Seconds
Switch TP Lamp
| | N @ O
| 3000PT  ET |

A: The timer input bit (IN) turns ON, the timer starts timing (TI turns ON), and the
timer output bit (Q) turns ON.

B: When the elapsed time (ET) equals the preset time (PT), the timer output bit
(Q) turns OFF, the timer stops timing (T1 turns OFF), and the elapsed time
stays fixed at the preset time (ET=PT).

C: The timer input bit (IN) turns OFF, and the elapsed time (ET) is reset to 0.

D: The timer input bit (IN) turns ON, the timer starts timing (T turns ON), and the
timer output bit (Q) turns ON.

E: The timer input bit (IN) turns OFF, the timer continues timing (TI remains ON),
and the timer output bit (Q) remains ON.

F: When the elapsed time (ET) equals the preset time (PT), the timer output bit
(Q) turns OFF, the timer stops timing (TI turns OFF), and since the timer input
bit (IN) is OFF, the elapsed time (ET) is reset to 0.
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iR CTU (UP Counter)

4-56

CE: Counter starting bit Variable
CTU

R:  Counter reset bit —CE G
R

PV: Preset value of counter YooY

Q:  Counter output

CV: Current value of 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 one if the counter reset bit (Variable.R) is OFF and the current
value (Variable .CV) is smaller than Preset value (Variable PV).

When the current value (Variable.CV) is equal to the preset value (Variable.PV),
the counter output bit (Variable.Q) is turned ON, and the instruction passes power.

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

The counter output bit (Variable.Q) is also turned OFF.

€ Example

The following diagram is an example of the CTU instruction notifying the Error_Detection
output when five errors have been counted during a one-minute period.

Minute_Timer_Start Operation_Error_Counter.R
| | O
Operation_Error_Counter
Operation_Error_Occur | <TU Error_Detection
—F CE @ )
F
aPY OV

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

CE: Counter starting bit Variable
. CTD
R:  Counter reset bit e ol
PV: Preset value of counter R
PYoCY
Q:  Counter output
CV: Current value of 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 one if the counter reset bit (\Variable.R) is OFF.

When the current value (Variable.CV) becomes equal to or less than zero after
decrementing, the counter output bit (Variable.Q) is turned ON, and the instruction
passes power.

When the counter reset bit (Variable.R) is ON, the preset value (Variable.PV) is
set to the current value (Variable.CV).

The counter output bit (Variable.Q) is also turned OFF.

@ Example

The following diagram is an example of the CTD instruction passing power and
notifying the Error_Detection output when five errors have been counted during a
one-minute period. The timer resets the counter every minute.

Minute_Timer_Start Operation_Error_Counter.R
| | £y
1 T X Ly
Operation_Error_Counter
Operation_Error_Occur =75 Error_Detection
— P | E ] O
R
sl o

‘Note:  The counter is reset every scan. To count an event like the example above, be sure that
2]  the PT instruction is positioned before the CTD instruction’s position. The CTD in-
struction is a level input.
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4-58

i R:5] CTUD (UP/DOWN Counter)

CE: Counter starting bit Variable
CTUD
UP: Counter Up Instruction —|cE o
. up  au
R:  Counter reset bit R QD
YooY
PV: Preset value of counter
Q:  Counter output
QU: UP Counter flag
QD: Down Counter flag
CV: Current value of 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 while the counter up instruction
Variable.UP is ON, the execution is similar with the CTU instruction (up-counter).

When Variable.UP is OFF, the execution is similar with the CTD (down-counter)

instruction.

After executing the CTUD instruction:

* If the current value (Variable.CV) is equal to or greater than the preset value
(Variable.PV), the Counter Output and UP Counter Output (Variable.Q and
Variable.QU) are turned ON.

* If the current value (Variable.CV) is equal to or less than zero, the Counter
Output and Down Counter Output (Variable.Q and Variable.QD) are turned

ON.
& Example

The following diagram is an example of the CTUD instruction continuously

counting up, from 0 to 10, and then down from 10 to 0.

The SecondTimer outputs a pulse to 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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UpDown.QD UpDown.UP
| &

UpDown.QU UpDown.UP

| ] oy
1T L

SecondTimer.Q UpDown
SecondTimer.Q [ Tam oTOD
oy N Q E Q-
1000PT  ET P U

F @D
10y oy

ote: If the counter reset bit (Variable.R) turns ON when the Counter Up instruction
X2) (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).

iy x:y4 BCD (BCD Conversion)

A: Data BCO

—EN  DN—
B: Result to be stored A B

When the BCD instruction is executed, a binary number assigned to A is con-
verted to binary-coded decimal format, and the result is placed in B.

The BCD instruction does not pass power if an error occurs. The following table
lists the combinations of A and B in which BCD instructions can be executed.

A B
Integer

g Integer
Integer Constant

The largest value of A that can be converted is 0 x SF5EOFF. If A is too large,
#FaultCode is updated with the error code, and #Overflow is turned ON.

See 3.2.14 — “#FaultCode” and 3.2.17 — “#Overflow.”

Note: If the value cannot be converted, the value in B is undefined.
2]
@ Example

When Start is turned ON, Data A is converted to BCD and stored in Data B.

Start BECD
| | EM DM
| Data A |A BE|Data B
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€ Example

BIN data "99999999" is designated for Data A, and BCD conversion is performed.

Bit Position 31 30 23 28 27 26 25 24 23 22 21 2019 18 17 16 15 1413 12 1110 4 &
DataAIﬂIUIUIquhIu|1|1I1I1I1Iu|1|0I1I1I1I1Iu|0|0IquI1I1|1|1I1I1I1I1|

1

Bit Position 51 30 29 23 27 26 25 24 23 22 21 201918 17 16 1651413121110 9 & 7 & § 4 z 1]
Data3|1|0|U|I|I|D|D|1|1|U|ﬂ|l|1|ﬂ|0|1|l|D|D|I|1|U|D|I|1||J|0|1|I|IJ|IJ|1|

iRt BIN (Binary Conversion)

A:Data BIN

—EN DNf—

B: Result to be stored A B

When the BIN instruction is executed, a binary coded decimal number assigned to
A is converted to binary format, and the result is placed in B.

The BIN instruction does not pass power if an error occurs. The following table
lists the combinations of A and B in which BIN instructions can be executed.

A B
In

Eger Integer
Integer Constant

If A is not a valid BCD number, #FaultCode will be updated with the error code,
and #Overflow will turn ON.

See 3.2.14 “#FaultCode” and 3.2.17 — “#Qverflow.”

‘No

~

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

&

€ Example
When Start is turned ON, Data A is converted to BIN and stored in Data B.

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

€ Example

BIN data "99999999" is designated for Data A, and BCD conversion is performed.

Bit Position 5130 23 28 27 26 25 24 23 22 21 20 19 1817 16 16 14131211104 & 7 6 § 4 2 0
DataAllInluI1I1Iu|0|1I1IquI1I1IolnllllluluhhlnlullhIu|0|1I1IquI1|

|

Bit Position 31 3029 28 27 26 26 242322 211 2019 1817 1R 16141312 11108 8 7 B A 4 3 2 110
Datapg LLLolofofalaifalafoofor[afafefafrlr[t[iJolalafalafalalili[ili]i]1]
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iyRitel ENCO (Encode)

A: Data
EMCO

B: Result to be stored _iN Dg—

The value entered in A is encoded and output to B. The ENCO instruction reads the 32
bits in A for the bit position that is ON, and this position is output to B as a binary value.
If several bits in A are ON, the most significant bit position is output to B.

The ENCO instruction always passes power.

The combinations of valid variable data types for the ENCO instruction are as follows:

A B

Integer Integer

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

E.g.. 1£0x00000008 is entered in A, the output B is 0x00000003.

Bit Position #1028 28 27 28 26242322 212019 18 17 16 1514131211109 & 7 & 4
IulnlulnIulnlulnIulnlulnIulnIulnIulnlulnlulnlulnlulnlu

1

Bit Position 3130 23 28 27 26 25 24 23 22 21 20 19 19 17 16 15 1413 12 11 10 § 8 3210
BIIJIEIIIJIEIIIJIEIIIJIEIIIJIEII'JIEIIIJIEII'JIEIIDIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJI o1

3210
[1ToJo o

Note: . If0Oisenteredin Input A, the error code “13” is set to #FaultCode as a minor error
X2 (#Overflow).

See 3.2.17 — “#Overflow.”

e The ENCO instruction does not support variable modifiers (assigned bit, word, or
byte).
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R0l DECO (Decode)

A: Data
DECO

B: Result to be stored —EN Dg—

The value entered in A is decoded and output to B. The DECO instruction reads A as a
binary value, and the corresponding bit position in B is up. 0 to 31 are available for
input.

The DECO instruction always passes power.

The combinations of valid variable data types for the DECO instruction are as follows:

A B

Integer Integer

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

E.g.: 1f 0x00000003 is entered in A, the output B is 0x00000008.

Bit Position 3130 282827 26 25 24 2322 21 20 18 18 17 16 15 14 13 12 1110 9§ & 43210
A InIulnIulnIulnIulnIulnIulnIulnIulnIulnIulnlulnlulnlulnlulnlull|1I

U g

Bit Position 3130 2928 27 25 2524 2322 2120 19 18 17 18 15 1413121110 8 & 7 &
B |n|u|u|u|n|u|n|u|n|u|n|u|n|u|n|u|u|u|n|u|n|u|n|u|n|u|n|u|1|u| | |

ote: -+ |If avalue other than 0 to 31 is entered in Input A, the error code “13” is set to
X2) #FaultCode as a minor error (#Overflow).

See 3.2.17 — “#Overflow.”

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

RNl RAD (Radian conversion)

A: Data (In degrees) RAD
. _ ~ —EN DN
B:  Variable that stores the result (In radian units) A B

The RAD instruction converts a degree value to a radian value and stores the
result in B.

This instruction is normally ON. The following table lists the types of A and B
data that can be used for this instruction.
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If Alis... B must be...
Integer or integer constant Real
Real or real constant Real

%Ik\l:)te: T = 3.1415926535897.
X2

iRl DEG (Degree Conversion)

A: Data (Radian)

B:  Result storing destination (Degree)

DEG

—EN DN

& E

If you execute the DEG instruction, "Radian" of an angle unit will be converted to
"Degree" and the result will be stored in B.

This instruction always continues. The combination of A and B that you can
execute the DEG instruction is as the following.

Type of A Type of B
Integer, or Integer Constant Real
Real, or Real Constant Real
@Ik\l\ote: 1= 3.1415926535897.
2]
WRR] SCL (Scale conversion)
IN: Data
SGL _ .
—1EN DN OUT: Result storage location
IN-OUT A: Upper limit of input
Ao G B: Lower limit of input
E o C: Output value for upper limit of input, A

D: Output value for lower limit of input, B

The integral value entered for IN is converted according to the ratio of the range

between the upper and lower limits of input (between A and B) to the range

between the upper and lower limits of output (between C and D), as shown in the

figure below. The result is then stored in OUT.

This instruction is always energized. The combinations of A, B, C, and D that
allow the SCL instruction to be executed are shown below.

Type of IN Type of OUT Type of A
Integer Integer Integer constant
Integer constant Integer Integer constant
Type of B Type of C Type of D

Integer constant

Integer constant

Integer constant

Integer constant

Integer constant

Integer constant
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®When C is larger than D Upper limit of input (C)

Output value (OUT)

Upper limit of input (A)

Input value (IN)

Lower limit of input (B) Lower limit of input (D)

&®When C is smaller than D

Lower limit of input (D)

Upper limit of input (A) L

Input value (IN)

Lower limit of input (B) - | output value (OUT)

Upper limit of input (C)

Z * When double-clicking on the SCL Conversion Instruction, the [RANGE SETTING]
Note: dialog box shown below is displayed.

&

This dialog box can also be used to set parameters A, B, C, and D.

B Limit setting

Allnput ) C[Output to &)
-3

B[Input min] D[Output to B)
-3

F arnge: |

2147483645, 2147483647 @, | ‘ Cancel \

€ Operation example

To convert the analog input value (0 to 4095) into a "current value™ between 4 and
20 [mA] and calculate down to three decimal places, set SCL instruction's param-
eters A, B, C, and D as described below.

A (upper limit of input): 4095 C (output value for A): 20000
B (lower limit of input): O D (output value for B): 4000
3CL
EN DNF———
Data_IN|IN OUT|Data_OUT
3700 15456

4095 |4 | z000a

=
[ms]

Lx( 4000
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When "3700" is entered for data IN, "18456" is stored in data OUT.

Set the display of the decimal point using the GP-PRO/PB 111 so that the value is
displayed as "18.456".

For details, see GP-PRO/PB Il Operation Manual 2.1.21 - “Nu-
meric Display”.

Data OUT =DataINx (C-D)/(A-B)+(AxD-BxC)/(A-B)
= 3700 x (20000-4000)/(4095-0)+(4095 x 4000-0 x 20000)/(4095-0)

=18456.7
Output value for A (20000)

Data OUT (18456)

Upper limit of input (4095) -7,

Data IN (3700)

Lower limit of input (0) Output value for B (4000)

RFY MP (Jump)

—=xLabelMame

When the JMP instruction receives power, control jumps to the specified label.
Unlike the JSR instruction, control does not automatically return to the rung
following the JMP rung.

A jump cannot be made over a START, SUB START or SUB END label.

Jumping upward can create an infinite loop.

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

= See 3.2.6 — “#WatchDogTime.”
€ Example

If the Jump Instruction is ON, rung 3’s instruction will be skipped and will not be
executed. Control will jump to rung 4 with the label "Operation Disabled", and
instructions below rung 4 will be executed.
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JMP
P |} »» Operation Disabled
Start Operation
3 { | D_
4|- Operation Disabled

iRy JSR (Jump Subroutine)

—== SubroutineMame<<

When the JSR instruction receives power, the control jumps to the specified
subroutine. After the subroutine executes, control returns to the rung that follows
the JSR instruction and continues to execute that rung’s instruction. A subroutine
name can not be duplicated.

JSR must be the last instruction on a rung.

@ Restrictions

* A maximum of 128 subroutine jumps from a subroutine can be executed.

* One (1) stack is used per jump in the JSR instruction. The total number of
stacks that can be used in a logic program is 128. The only other instruction
that uses stacks is the FOR/NEXT instruction, which uses two (2) stacks.

See 4.2.57 — “FOR/NEXT (Repeat).”

Be sure that the time required to execute the entire program will not exceed the value
of the Watch Dog Timer.

@Ikv\ote:
2]

See 3.2.6 — “#WatchdogTime”

@ Control System Error Handler Subroutine

Be sure to create a subroutine called ErrorHandler. Control should jump to this
subroutine when calculation errors or other minor faults occur.
See 3.2.17 — “#Overflow”
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i Rse] RET (Return Subroutine)

—<RETURN>—|

When the RET instruction receives power, control is forced to return from a
subroutine to its original location . Execution continues from the rung that follows
the Jump Subroutine (JSR) instruction.

When a subroutine is completed, the SUB END instruction forces the program to
automatically return to the jump point. As a result, the RET instruction is not
always needed to perform this function.

The RET instruction must be the last instruction on a rung.

iR Y4 FOR/NEXT (Repeat)

FOR
—EM  DMHF—
&

NEXT

The FOR/NEXT instruction repeats the logic program between corresponding
FOR and NEXT instructions, for the number of times specified in A. After execut-
ing the logic program between FOR and NEXT the specified number of times (A),
the step that follows the NEXT instruction will be processed.

If A is equal to or less than 0, the logic program between FOR and NEXT is not
executed, but jumps to the step that follows the NEXT instruction.

The FOR/NEXT instruction always passes power.
Valid variable data types for the FOR/NEXT instruction are as follows:

A
Integer
Integer Constant

@ Restrictions

» Each FOR instruction requires a NEXT instruction.

Do not insert instructions before or after FOR and NEXT instructions on the same rung.
e Up to 64 nests can be included in each instruction.

* The number of executions in a FOR/NEXT instruction cannot be changed.

e A FOR/NEXT instruction cannot be removed while it is being executed.

« If the instruction exceeds more than 64 nests, a major error occurs and error
code “4” is displayed in #FaultCode.
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» Two (2) stacks are used for one nesting. The total number of stacks that can be
used in a logic program is 128. The only other instruction that uses stacks is the
JSR instruction, which uses one (1) stack.

See 4.2.55 - “JSR (Jump Subroutine).”

ote: + Forinformation about the errors or warnings displayed by the Editor’s error check,
) refer to the Pro-Control Editor Operation Manual, Chapter 7, Appendix 1 — “Er-
rors and Warnings.”

For information about #FaultCode error codes, see 3.2.14 —
“#FaultCode.”

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

See 3.2.6 — “#WatchdogTime.”

YWEt:] PID (PID Calculation)

SP: Setpoint IW
PV: Process Variable —EN DN—
. SR CW
TB: Tieback
CV: Control Variable Py
TB

The PID (Proportional Integral Derivative) instruction compares a measured value
(Process Variable), from the analog input or temperature input, with a preset value
(Setpoint). The PID then adjusts the Control Variable to eliminate the difference
between the Process Variable and the Setpoint.

When performing the PID control, the proportional (P), the integral (1), and the
derivative (D) controls can be combined freely. By setting each parameter (de-
scribed later in this section), these controls can be executed.

The control value calculated by the PID control can be expressed in the following
equation.

CV:KC(E+RESGU$ (E)dt+Rate%P )

KC : Proportional Coefficient™

E Error Signal (SP-PV or PV-SP)
Reset: Integral Time™

Rate : Derivative Time™

*1 This is set in the “Tuning” tab, explained on the following page. This is not a control
block variable value.
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By adjusting the sampling period in the Tune tab which is described later, the
effect of noise on the error signal can be reduced. The filtered error signal can be
expressed in the following equation.

EF =EF_+—— Lo

n-1 TFlIter

EF

Tloop

TFilter
E

B Overview

(E.-EF.)

Filtered Error Signal
Data Refresh Period (Loop update time)

Sampling Time (DFTC)
Error Signal (SP-PV or PV-SP)

When the PID instruction passes power, it adjusts the PID output (Automatic Mode).
If the PID instruction is not passing power, a constant control amount is output
(Manual mode). In Manual mode, the Control Variable is set to the Tieback value.

Switch

ControlBlock
PID

)

=
off

TargetValue
A00
ProcessWalue
0
Tiebackalue
40

Control Block Variable

EM DM
SO

P

TB

Controlvalue
40

When using the PID instruction in a logic program, map variables to 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
When the instruction
B . . Integer, Integer Constant, Integer Array
doesn'treceive power,
value setin this is output.
Ccv Controlled variable Integer, Integer Array
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& Control Block Variable

When a variable is mapped to the PID instruction, an array with seven elements (see
following table) is mapped to the variable. Element [0] represents the current status,
and Elements [1] to [6] are used for the PID control to make fine-tuning adjustments.

Element Number Description
Bit 0 Mode Switch Flag
Bit 1 PID instruction process completion flag
Bit 2 PID deadband flag
0 Bit 3  |Control variable exceeds upper limit
Bit 4  |Control variable exceeds lower limit
Bit 5 |Exceeded the number of integration process times
1 Proportional coefficient
2 Integration times per minute
3 Derivative time per cycle
4 PID deadband
5 Offset
6 Sampling time

Qlk\l\ote: The variable type of a control block variable will be retentive.
X2

XA The values in the control block variable for the proportional coefficient,
! the number of integral times per minute, and the derivative time per
cycle 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)
When the PID instruction in a logic program passes power, bit O turns ON.

Bit 0 Mode
ON Automatic Mode (PID Calculation)
OFF Manual Mode

Important

@ PID Instruction Process Completion Flag (Bit 1)

When the calculation process is finished and the CV is output, bit 1 turns ON. Bit
1 stays ON during one scan.

PID Instru ction——’—calmla‘“orl
Process

Bit 1 | gl
i /|
Na——

CV Output . >

Calculation
Process
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@ PID Deadband Flag (Bit 2)

When the control variable is within the range specified in the Tune tab of the [PID] dialog
box, or in Element [4] in the control block variable, bit 2 turns ON when the process variable
reaches the setpoint. Bit 2 turns OFF when the process variable is outside the range.

Setpoint

PID Process
Disabled Area

Bit 2 >
Time

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

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

When there is an output at the upper limit specified in the [Tune] tab of the [PID]
dialog box, bit 3 turns ON. When there is an output at the lower limit, bit 4 turns
ON. Even if a status bit is turned ON, PID calculation is performed and either the
upper limit value or lower limit value will be output.

Upper Limit Value

Lower Limit
Value

Output Range

v

‘
|
'
|
I
|
‘
i
'
|

Bit 3

v

N

Bit 4
Time

Bit 4 does NOT turn ON until range is exceeded.

@\ 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 processing is performed for an integration frequency that is outside the range
assigned in the Tune tab of the [PID] dialog box, bit 5 turns ON. Even if this status bit
is turned ON, PID calculation is performed and the value is output at the upper limit.

‘I'Vote' For details about the Setup tab in the [PID] dialog box, see the following B Fine-
\Ei 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 adjustments of PID control.
For details, see the following B Fine-Tuning Adjustments and Moni-
toring of PID Control section.

B Fine-Tuning Adjustments and Monitoring of PID Control

Clicking the instruction after setting up special variables and control block variables to
the PID instruction displays the following [PID] dialog box. Fine-tuning adjustments
@\ and monitoring of the PID control settings are available in this dialog box.
Not

oté:  There is no tuning feature to automatically adjust each parameter.

X2)
€ Monitor
While in Monitoring mode, use the Monitor feature to monitor the PID instruction
execution result.

Pro-Control Editor Operation Manual Chapter 4 Online Editing

| P Moritor | I Tune || 22F Chart " S Setup |
o0
MaNLAL
1w [

Type of Chart Lines
The following table lists the types of lines and colors of each item monitored.

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

j\lote‘ Types and colors of graph lines cannot be changed.
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& Tune

Each value can be adjusted while monitoring. The values set here reflect the
special variables or control block variable elements [1] to [6].

Pro-Control Editor Operation Manual Chapter 4 Online Editing

4t PID
‘E Mnmlm”; Jd Tune ‘ﬁ Chart " i Selup‘
Fv. 0 Setpaint
MAHUAL
Tisback
ke
Beset: repeats 4 min
Rate: minutes
=
oTe e
“ Close I || Ciamesl | ” Help

Setpoint
Sets the target value.

Tieback

When the PID instruction in the logic program does NOT pass power, the value
set here will be output.

Proportional Coefficient [KC]

The Control Variable’s output is based on the difference between the Process
Variable and the Setpoint.

When the proportional coefficient is decreased, the control amount for bringing
the Process Variable closer to the target value decreases, and overshoot is pre-
vented. However, this may increase the remaining difference.

When the proportional coefficient is increased, the control amount for bringing the
current value closer to the target value increases, and the length of time to reach
the target value will shorten. However, this may cause hunting.

When proportional
/coefficient is large

Setpoint $ —
Difference  }.-.-.-¥ Remaining
Difference
When proportional
coefficient is small
—»-
Time
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@Ik'\l\ote:

4-74

X2

When using proportional control, when the Process Variable is smaller than the
Setpoint and the control amount reaches its maximum limit at 100%, if the Setpoint
and the Process Variable 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]

The control amount alone can never completely eliminate the difference, since the
control amount (control output) becomes too small when it gets close to the
Setpoint. Using integral control, that remaining difference can be eliminated.

This control method makes adjustments based on the accumulated difference, over
time, between the Process Variable and the Setpoint. If it reaches a certain level, it
affects the output to reduce the difference.

When the number of integration times is increased, the control amount to reduce
the difference increases. The length of time to reach the Setpoint will shorten.
However, this may cause overshoot and hunting.

When the number of integration times is decreased, the control amount to reduce
the difference decreases. Overshoot and hunting are eliminated. However, the
length of time to reach the Setpoint will be greater.

When the number of integration
times is increased

Setpoint |—_.____ S A WY A

When the number of
integration times is
decreased

Time
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Derivative Time [Rate]

Proportional control or integral control that requires a certain time (time constant)
cannot respond quickly to a disturbance, and cannot return to the target value quickly.
Derivative control monitors the difference against the disturbance, and when a
difference is large compared to the previous difference, a large amount of control
IS given to provide a quick response.

When the derivative time is increased, recovery time from the disturbance is
shortened. However, this may cause overshoot and short cycle hunting.

When the derivative time is decreased, overshoot and hunting are eliminated.
However, the recovery time from the disturbance will be greater.

When derivative
time is increased

Setpoint

When derivative
time is decreased

Time

Deadband

PID control is not performed in the deadband, and the minimum control variable
value is output, which provides smooth control without hunting.

A
Setpoint e = NZ- N o e e

PID Deadband

v

Time

Offset
Set offset value. Offset can reduce the remaining difference created by the propor-
tional control.

When Offset is set
Setpoint | _ .

Remaining difference
When Offset is not set

Time
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Control amount*

When Offset is set

————————————

100%

When Offset is not set
Offset Value

0%

L
Setpoint Process Variable

* Qutput per unit time
Sampling Time [DFTC]
Provides noise reduction of the connected device’s measured data acquired by the
Loop Update Time. Calculates a running average of the previous filtering result
and the currently acquired data.

Setting the sampling time allows for the measured data to contain unexpected
measurements. If the previously measured data is calculated as an average, the
effect of unexpected measurements on the output value will be minor.

Sampling Time should be set to a larger value than the Loop Update Time. Also,
setting the sampling value to “0” will disable the filter.

For loop update time information, refer to "Control™ in the "Setup" tab.

Reflect Tune tab setting to Control Block Variable

Each setting in the Tune tab is reflected in the parameter variables (SP and TB) and the
elements [1] to [6] of the control block variable.

The following tables compare the Tune tab and Parameter variables, and the Tune tab and
control block variable. 2000 times the values in the proportional coefficient, integral times,
and derivative period are written in the control block variable.

4-76

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
D 1 PID deadband .
eadband X Variable [4]
Control Block
ffset 1 Offset .
Offse X Variable [5]
. . L Control Block
I t 1 Sampling time .
Sampling time ([x pling Variable [6]
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@ Chart
Process Variable (PV), Setpoint (SP), Control Variable (CV), Deadband, and Clamp
Limits can be monitored. The monitoring setup is available in the Chart tab.

4 PID

|E bl it ” M Tune"

=5ha
P 0 Process War - Setpoint -
MANLIAL Contralled Var = ] Deadband
Clamp Limits
=5 cal
1 [
|| Zoom In | || Zoom Jut |
“weidth: seconds
[ oese || Canes] || Help
Show
Chart types and lines of each item monitored are listed the following 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
j\late: Types of lines/colors cannot be changed.
2]
Scale
Top: Set the upper limit of the chart
Bottom: Set the lower limit of the chart
Width: Set the width of the chart in seconds. Sampling time can be
changed in the Preference area of the Monitoring tab by clicking
% Option in the Editor’s File menu.
Note

! Previous data cannot be monitored.
2]
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@ Setup

You can preset the range (upper and lower limits) set to all parameters during the
programming mode.

|E tamitor ” 3 Tune ||m Chart”é G?‘ Setup |
=5 caling = Output Clamping
& Baw b Percent Hi lirni: I
g Engineering Units Mame of unit: Lo limit:
Flat mare —J Bl may glm% = =Anti-Feset Windup:
Fiaw rijn: EU rmiir; I Hi fit m
= Cantrol L frit;
Loop update time:  |1000 | milliseconds
%) Direct [SP-PY) 123 Reverse [PVW-5F) J“"’PDP“P J\J\ J‘J‘
(& ] (=]
= lew] [&=]
Note: These settings are not available during the monitoring mode.
Scaling

The Raw, Percent, and Engineering Units options set the conversion rate of PV data values
with values, such as monitoring, in the display area. Raw max and Raw min values specify
PV data values, and EU max and EU min values specify values, such as monitoring, in the
display area.

Raw: All Input/Output values to the connected device are shown in raw form
with a conversion rate of O.

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

* Raw max=EU max
*  Rawmin=EU min
Percent: Values in percent are set in the display area.

When Percent is selected, set Raw max, Raw min, EU max, and EU
min as follows.

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

e EUmax=100
e EUmin=0

Engineering Units: Values of n mole fraction, defined by the user, are set in the display area.

When Engineering Units is selected, set Raw max, Raw min, EU max,
and EU min as follows.

* Raw max and Raw min values = user defined value by the connected

device
e« EUmax=n
e EUmin=0
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Control
Loop Update Time: Set the time cycle to acquire data from the connected device.

The Loop Update Time becomes the output update time/period.

Setting the Sampling Time allows you to use the Filter fea-
ture, however, the Sampling Time should be set to a Irger
value than the Loop Update Time.

Direct (SP-PV): Specify to perform control to increase the control amount
output when the Process Variable is smaller than the Setpoint
(such as heater).

Setpoint

—»>-
Time

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

Setpoint

Time
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Output Clamping
Sets the highest limit and the lowest limit of the Control Variable. When the Control

Variable is outside this range, the highest limit or the lowest limit is output, and the
status bit of Bit 3 or Bit 4 in Element [0] of the control block variable turns 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

Sets the highest and lowest limits of the Number of Integration Times per minute
of Element [2] of the control block variable.

B How to Adjust the PID Constant

This section explains how to adjust the PID constant using temperature control as
an example. To obtain optimum PID control results, each constant of P (Propor-
tional Element), | (Integral Element), and D (Derivative Element) has to be set to
its optimum value. Step Response is one method of adjusting the PID constant
against various control targets, and is based on temperature characteristics.

The optimum value might not be obtained with the Step Response method, de-
pending on the control target used. In these cases, adjust the values in the Tune tab
of the [PI1D] dialog box.

Step Response

Step Response sets the Setpoint, and 100% of the control amount for the control target
is output in steps. The following example, based on the chart of temperature character-
istics, measures the maximum temperature slope (R) and the loss of time (L).

Control Amount

Time

Max. Temperature
Rise Rate (R)

R=Variation/t

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

Time (Min.)

Loss Time (L)
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You can calculate constants of the proportional coefficient, the number of integral
times, and the derivative time by substituting the measured values of the maxi-
mum temperature slope (R) and the loss time (L) in the following equation.

Please enter the calculated values in the Tune tab of the PID dialog box.
“Proportional Coefficient” = 100/(0.83*R*L) [%]
“Number of Integration Times” = 1/(2*L) [cycles/min.]

“Derivative Time” = 0.5*L [min.]

sl SIN (sine function)

A: Data (In radians)

SIM

—EN  DONp—
B:  Variable that stores the result A E

The SIN instruction computes sin(A) and stores the value in B. Enter A data
(values) in radian units.

Arithmetic Formula : B=sin(A)

This instruction is normally ON. The following table lists the types of A and B
data that can be used for this instruction.

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

a8l COS (cosine function)

A: Data (In radians)

cos

—EN DMNF—
B:  Variable that stores the result A B

The COS instruction computes cos(A) and stores the value in B. Enter A data
(values) in radian units.

Arithmetic Formula : B=cos(A)

This instruction is normally ON. The following table lists the types of A and B
data that can be used for this instruction.

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

Pro-Control Editor Ver. 5.1 User Manual 4-81



Chapter 4 — Instructions

RN TAN (tangent function)

A: Data (In radians) TAN
—EN  DNp—

B:  Variable that stores the result A B

The TAN instruction computes cos(A) and stores the value in B. Enter A data
(values) in radian units.

Arithmetic Formula : B=tan(A)

This instruction is normally ON. The following table lists the types of A and B
data that can be used for this instruction.

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

When the value used for A is in the vicinity of (2n-1) X 172, where n is an integer, B
cannot be displayed. Therefore, #Overflow turns ON, and the solution is uncertain.
(Tt= 3.1415926535897)

see 3.2.17 - “#Overflow”

iwayd ASIN (Arc Sine)

Qlkv\ote:

2

4-82

: RSN
A: Data N DL

B:  Result storing destination (Radian) A B

If you execute the ASIN instruction, sin*(A) will be stored in B. The input A is
between -1.0 and 1.0, the result B is output in radian and it is the real number between
-T02 and T72.

Arithmetic Formula : B=sin*(A)

This instruction always continues. The combination of A and B that you can
execute the ASIN instruction is as the following.

Type of A Type of B
Integer, or Integer Constant Real
Real, or Real Constant Real

e 1= 3.1415926535897

o If Alis out of range, #Overflow will be set to ON. The result in this case is ""Unde-
fined"".

See 3.2.17 — “#Overflow.”
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iWwa®l ACOS (Arc Cosine)
ACOS

A: Data EN. DN

B:  Result storing destination (Radian)

If you execute the ACOS instruction, cos(A) will be stored in B. The input A is
between -1.0 and 1.0, the result B is output in radian and it is the real number
between 0 (zero) and 1t

Arithmetic Formula : B=cos(A)

This instruction always continues. The combination of A and B that you can
execute the ACOS instruction is as the following.

Type of A Type of B
Integer, or Integer Constant Real
Real, or Real Constant Real

%Ik\l\ote: * 1= 3.1415926535897.

A e If Alis out of range, #Overflow will be set to ON. The result in this case is ""Unde-
fined"".

See 3.2.17 — “#Overflow.”

il ATAN (Arc Tangent)
ATAN

A: Data
EM DM

B:  Result storing destination (Radian) Ao B

If you execute the ATAN instruction, tan-1(A) will be stored in B. The result B is
output in radian and it is the real number between -172 and 1v2.

Arithmetic Formula : B=tan(A)

This instruction always continues. The combination of A and B that you can
execute the ATAN instruction is as the following.

Type of A Type of B
Integer, or Integer Constant Real
Real, or Real Constant Real

Note: * Ti=3.1415926535897
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Nl COT (Cotangent)

A: Data (Radian)

coT
EM DM

B:  Result storing destination A B

If you execute the COT instruction, 1/tan(A) will be stored in B. The input A is in
radian. Although the absolute value of the result B becomes greater as A becomes
an approximation of a multiple of 1, the expressible range is approximately
between +2.225e-308 and +1.79e+308 (real number).

Arithmetic Formula : B=1/tan(A)

This instruction always continues. The combination of A and B that you can
execute the COT instruction is as the following.

Type of A Type of B
Integer, or Integer Constant Real
Real, or Real Constant Real

@V\ote: = 3.1415926535897

X2)
See 3.2.17 — “#Overflow.”

WwAds] EXP (Exponent)

A: Data ExF
EN DN

B:  Result storing destination A =

If you execute the EXP instruction, the exponential function of A will be stored in
B. The result B is output as a real number of e to the "A"th power.

Arithmetic Formula : B=e#

This instruction always continues. The combination of A and B that you can
execute the EXP instruction is as the following.

Type of A Type of B
Integer, or Integer Constant Real
Real, or Real Constant Real

%ta: « e=2.7182818284590.
X2

» If the result B is out of range, which can be expressed by the variable type of B,
#Overflow will be set to ON. The result in this case is ""Undefined"".

See 3.2.17 — “#Overflow.”
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“9ayd LN (Natural Logarithm)

: [H
A: Data en ol

B:  Result storing destination A B

If you execute the LN instruction, the natural logarithm function of A will be stored in
B. The result B is output as a real number where e to the "B"th power is equal to A.

Arithmetic Formula : B=log A

This instruction always continues. The combination of A and B that you can
execute the LN instruction is as the following.

Type of A Type of B
Integer, or Integer Constant Real
Real, or Real Constant Real

@ﬁote: * e=27182818284590.
X2

e If the result B is out of range, which can be expressed by the variable type of B,
#Overflow will be set to ON. The result in this case is ""Undefined"".

See 3.2.17 — “#Overflow.”
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Memo
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LS Area Refresh

oWl | S Area Refresh Overview

B LS Area Refresh Feature

The GLC unit uses the LS Area’s System Data Area to control the changing of screens,
the sounding of buzzers, etc. These are processed as GLC display features.

Therefore, when using the functions assigned to the System Data Area (such as the
screen change and clock function) via the Controller Feature, the data in the LS
Area should be shared between the Display Features and Controller Features by
registering the LS Area as variables.

This is defined as the LS Area Refresh.

It is also possible to use an area outside of the System Data Area if the GLC unit’s
controller features or display features need to share data.

Display Features Controller Features
N— T I == i
I LS Area : : Variable Area :
1| D I |sA I Lo|1
System Data Area rea

| : y | Refresh | CONTROLLER ° !
| I MEMORY (For User I
: E Other Shared Area : defined variables, (I: :
: A : etc.) Z :
1Y I Pl
[/ Z ’ R |1
: T User Area System Data Area o :
1| © Gl
I U Other Shared Area R :

C Al
I H M|
| Special Relays Special Relays |
| |
| |

The timing of the LS Area Refresh and the Logic Symbol data update is not
synchronized. When designing your logic program to use either of these as a
trigger for data update, be sure to include an interlock feature.
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LS Area Refresh Settings

When using a logic program to designate the LS Area, the desired variable must first be
registered in Pro-Control Editor. This section describes this procedure.

B Variable Registration

In Pro-Control Editor’s Data menu, click Variable Type to open the Variable Type
dialog box.

This section describes how to register a variable with a variable name "LS" as an internal
integer array.

The size should be calculated by combining the number of words of data to be shared
with the size (20 words) of the System Data Area.

E.g.. When sharing 16 words of data with the System Data Area, enter the size as “36”
words (20 words for the System Data Area plus 16 words to be shared).

Wame: ] 0K |
Dizcrete 759 Intemnal
Fieal ' ;
Tirner L2 Input Spely
Counter £ Output i mate

W] Retentive W] Global

{Note: + The Special Relay Area is called the LSS area.
X2

e The maximum LS size is 276 words.

The relationship between variables and addresses are listed in the following table.

Variable Name** Address LS Address

LS[O] 0 LS0000

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

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 details on the "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 GLC’s screen display number, the LS Area to be accessed
varies depending on the access method used. Two access methods are available:
Direct Access method, and Memory Link method.

Screen Display Number : LS[O] Direct Access method
LS[15] Memory Link method

In the following example logic program, the “Message” coil turns ON when the
screen number switches to “5”.

Direct Access method (Connected to External Communication Device)

EQ Message

EN  Q o

Off

L0

3

Memory Link method (Not connected to External Communication Device)

EQ Message

Lg[15] |4 off
1
s|B
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LS Area - When not using a Device/PLC

A

!k Do NOT use any areas designated as Reserved.
Important

B System Data Area

You can use controller features in your logic program to update this area and
control the "GLC Screen Change" and "Backlight ON/OFF".

A
/A

! This area can be accessed by registering Pro-Control Editor's internal
Important " [|_S]" integer array variables.

var. !
Name
1 LS[1] Status 0,1 |Resered

2 Now Printing

3 Writes a set value
4t09 [Resened

10 |Backlight Burnout Detection
11 to 15|Resenved

2 LS[2] 0,1 [Unused

Address Detail Function Bit Particulars

Error Status 2 System ROM/RAM
Each bit changes according to 3 Screen Memory Checksum
the GLC error function. When an 4 SIO Framing
error occurs, the corresponding 5 SIO Parity
bit will turn on.
6 SIO Owverrun
3 LS[3] |A bit that has turned ON remains| 7,8 |Unused

ON until the power is turned OFF
and back ON, or until RUN mode 9
is re-entered from OFFLINE

Initialization of Internal Memory
Checksum Necessary

mode. 10 |Timer Lock Error
11 to 15(Unused
4 LS[4] Clock Data 0to 7 |Stores the last 2 digits of the Calendar year
(Year) § 8 to 15 |Unused
5 LS[5] | Clock Data | Year/Month/ =555 TSores 01 to 12 (Month) as 2 BCD digits
(Month) I\D;y /t H,?L[J)r /t .| 8to 15 |Unused
6 LS[6] Clock Data inu e. a alls 0to 7 [Stores 00 to 31 (Day) as 2 BCD digits
stored in BCD's
(Day) 2digits 8 to 15 |Unused
7 LS[7] Clock Data E ' 0to 7 |[Stores 00 to 23 (Hour) as 2 BCD digits
(E.9)
(Hour) 98/02/01 17:15 8 to 15 |Unused
8 LS[8] Clock Data 0to 7 [Stores 00 to 59 (Minute) as 2 BCD digits
(Minute) 8 to 15 |Unused

10 LS[10] [ Interrupt Output (If you use a Switch Part to write in word data, the bottom 8 bits will be
(Touch OFF) |outputas an interrupt code after Touch OFF. FFh will not be output.

1. Variable names used when accessing the GLC.
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*
Ad;rsess \l/\lixrr;qel Detail Function Bit Particulars
11 LS[11] |Control 0 Backlight
1 Buzzer ON
2 Starts Printing
3 Resened
4 Buzzer --- O:enabled 1: disabled
5 Reserned
Interrupt Output when touching panel to
6 turn the display ON. (Interrupt Code:FFh)
0: Disabled 1: Enabled
7 to 10 |Resenved
11 Hard copy output
- 0: Enabled 1: Disabled
12 to 15|Resened
12 LS[12] |Screen Display|FFFFh : Screen clears almost immediately
ON/OFF Oh: Screen turns ON
13 LS[13] [Interrupt Using a Switch Part or other method to write absolute value data
Output from LT causes an output of the interrupt code using the contents of
the bottom 8 bits ( Will not output FFh)
15 LS[15] |Screen Display [Write the 0 to 14 |Screen change number, 1 to 8999.
No. Screen No. in (1 to 1999 when using BCD input)
binary to 15 |Forced Screen Change
change the 0: Normal 1: Forced Screen Change
16 LS[16] |Window
Control 0 Display :0:0OFF, 1:.0ON
Invert the window overlap order
1 0: Possible, 1: Not possible
2 to 15 [Resenved
17 LS[17] melow . Window number used for indirectly designated Global windows.
Registration .
(either BIN or BCD)
Number
18 LS[18] |Window
display
posmon' Window number used for indirectly designated Global window
(x-.coordlnate) display location.
19 LS[29] W|ndow (either BIN or BCD)
display
position
(y-coordinate)

. Variable names used when accessing the GLC.

Pro-Control Editor Ver. 5.1 User Manual



Chapter 5 — LS Area Refresh

B Special Relay

A
A\

! This area can be accessed by registering Pro-Control Editor's internal
Important "[|_SS]" integer array.

LS Var. Name
Address 1 Contents
2032 LSS [0] Share Relay Data
2033 LSS [1] Base Screen information
2034 LSS [2] Resenved
2035 LSS [3] Binary Counter - 1 second
2036 LSS [4] Tag Scan Time
2037 LSS [5] Resened
2038 LSS [6] Tag Scan Counter
2039 LSS [7]
2040 LSS [8]
2041 LSS [9]
2042 LSS [10]
2043 LSS [11] Reserved
2044 LSS [12]
2045 LSS [13]
2046 LSS [14]
2047 LSS [15]

1. Variable names used when accessing the GLC.
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GLC and External Device Data Sharing

When using external communication device data with the controller features, the
data is shared via the LS Area. However, if data sharing between the controller
functions and the external device's data register exceeds a size of 16 words, the
performance of screen display functions may deteriorate.

For details on System Data Area, see "'"GP-PRO/PBIII for Windows
Ver. 7.0 Device/PLC Connection Manual Mitsubishi Electric Cor-

poration Direct Access Communication Contents and Range of
System Data Area"".

LS[O]

LS[19]
LS[20]

LS[35]

LS[275]

LSS[O]

LSS[15]

Display Processing External
Controller Function Device
System Data | LS0000 | System Data
Area Area
4 System Data
'\A Area
LS0019
Read Area | LS0020 Read Area
P Read Area
LS0035 (Data)
Share Area Share Area
LS0275
LS2032
Special Relay [¢——J»| Special Relay
LS2047
LS Area Refresh provides | SIO Data Transfer provides

data

sharing

1. Start Address defined in Initial Settings.

data sharing

Top
Address™

nWord"?

mWord"®

2. n=0to 20 Depends on the System Data Area setting items selected in Initial Settings.

3. m=0to 16 Depends on the size of the Read Area designated in Initial Settings.
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If you want the Read Area and Variable LS to exceed 16 words, the Read Area can
be set with up to 256 words, and Variable LS can be set with up to 276 words. A
maximum size of 16 words is recommended when setting data that is shared
between the controller, display processing function, and external devices.

In the following example, the Variable LS size is set to 36 words and the
Read Area size is set to 256 words.

Controller Display Processing External
Function Function Device
La[0 t Dat Leoonn
[01| System Data <_D’ System Data System Data } 20 Words

Le[a5] L3003 16 Words

256 Words

La[275] L300275

In the following example, the Variable LS size is set to 276 words and the Read
Area size is set to 16 words.

Display
Controller Processing External Device
Function Function
LE[0]1| System Data LSDDQltl System Data System Data
—p 20 Wor
Area Area Area 0 Words

Ls[35] Ls003s 16 Words

256 Words

Lefz7e] [

 When the controller’s logic program, the tags or Parts on the Dis-
m play Processing function, or a logic program from an external de-
vice unit, attempts to update the same variable at the same time,
priority is determined by the timing.

Important

* 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.

 Be sure to 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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@V\Ote-' Using the Read Area to share data between the GLC and external devices allows you
XA o use the GLC as:

 the expansion unit of an external device

e POP machines for factory automation

e an I/O information terminal for production control

Writes GLC Data
External

Device

ERRREREEE
I/0 Unit Reads Controller Data

LS Area Refresh Cautions

Use the LS Area Refresh feature:

* to control the system area using the controller feature
* to view Read Data from an external communication device.

Digital Electronics Corporation recommends that you use the data send/receive
related Initialize area or the Operation Designation Change parameter settings to
control the refreshing of data in this area. Avoid refreshing the data intermittently,
via the controller feature, in addresses LS000-t0-LS0035 and LS2032-to-LS2047.

If the frequency of the LS Area’s data refresh is increased, the LS Area Refresh
may not be executed within one scan. As a result, External Device communication
errors may occur.

Variable LS is an integer variable, and is 32 bits in length.

When the System Data Area is 16 bits in length, the low 16 bits are enabled.
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Memo
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n GLC Ladder Monitor Feature

The GLC ladder monitor feature is also available for LT series. This chapter
describes the feature based on GLC. The contents are also useful to LT users by
replacing the word "GLC" with "LT".

Ml Overview of the GLC Ladder Monitor Feature

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

The logic program is displayed on the screen of the GLC unit. The GLC2000
Series and the LT Series models support this feature

PHGE|[]EG Sl AN || Y

1 —=<<NON DISED>

2 START
testiTOML. TON MOV Mo
3 | 1
! [
tel_slti_ HOW
test2TOMZ. TON MO MO
! OO0 ]
I L
teI_SItZ Chang
17 {r—

test3ITONZ., TON FoY MOV Alarm

test4TOM4, TON MOV MOV

testSTONS., TOoN MOV MOV Chapg
I

T NN DISED>

VariableList

Qlkv\ote: GLC ladder monitor screens cannot be monitored using GP-Web or
2] 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 GLC unit.

This section describes how to set up a project 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.

SiNew.piw : Mew GLC - Project Manager

il -
Project Screen/Setup  Contiol  Ukiity  Help

Editor...

GP Setup.
Alaim...
Spund Settings.

o | =
& |G

Create & new project file &

2. 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 |

Assign the base screen number used by the GLC ladder monitor, and click [Add].
Set the screen number from 1 to 7999.

@’k'v\t The base screen number used by the GLC ladder monitor should not

ote: .
X2 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-
! cally generated to a base screen. However, if the GLC Ladder Moni-
Important 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.

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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WV Starting the GLC Ladder Monitor
The two methods of starting the GLC Ladder Monitor are as follows.
» Turn ON Bit 0 of the System Variable #LadderMonitor.
See 3.2.29 — “#LadderMonitor.”

(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)

=

/ﬂ S /—\
M RESET CONTROLLER
XZ ﬁ - | eeeeor | [orrive | \ S
/A i

/mp;rta”t » After editing alogic program in Online Edit, the GLC Ladder Monitor

cannot be started.

e 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 0 of the #LadderMonitor system variable and press [END] on the
GLC Ladder Monitor screen.

See 3.2.29 — “#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

6-4 | Pro-Control Editor Ver. 5.1 User Manual



Chapter 6 — GLC Ladder Monitor Feature

Rl Various GLC Ladder Monitor Features

XA Online Monitor Feature (Normal Display)

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

The number of instructions can be displayed on one screen are 18 horizontal
instructions and 13 vertical rungs (four instructions can be viewed by scrolling).

1 2 3 4 5 6

PﬂGE|DEG Sl AN | IV

1 —=<<NON DISED>

2. START
testiToMi. TON MOV Moy
3 | [
! [
tel_slti_ Moy
P
test2ToMZ. TON MOV How
4 | ]
I L
testz Chang

2 o

test3ITONZ., TON FoY Mo Alarm

test4TOM4, TON MOV MOV

testSTONS., TOoN MOV MOV Chapg
I

VariableList

7 8 9

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/hexadecimal.
5. Scroll button
Scrolls the screen being displayed in Up and Down and Right and Left.
6. GLC Ladder Monitor Switch
Switches between starting/exiting the GLC ladder monitor.
7. Search button
Starts a search after assigning the instruction and variable.
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/A
A

]
Important

8.

10.

11.

Search Again button
In the search mode, repeat the search back and next.
Variable List button
Starts up the variable monitoring screen.
Code list button
Changes the instruction assigning screen to do the instruction search.
Clear button
Exits from the search mode.
When more than 18 instructions are placed along the horizontal power

flow, those following the 18th instruction will not be displayed, even
by scrolling.

Rungs exceeding 13 lines are not displayed and "NON DISP" ap-
pears on the screen instead.

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

This feature 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

6—6

1.

2.
3.

Touch the rung number display button to display the keyboard.

testITOMI. TOM MOV MOW flarm

testa4ToM4, TOM MOV MOW Chand

testSToNS. TON  MOY MOV Chans Chang
I:‘ l:‘ I:‘ s 2
I

T 0N DISEDD

[

Enter the rung number to be displayed.

Variablelist } Codelis

Press the [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

§ L}
testl MOV
g

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

T ——<NON DISED>

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 name is displayed in full
view by zooming in on it.

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 ]

Yariablelist } Codelis

@V\ote: * Up to 32 characters can be viewed for variable name or variable value.

X2

e When the array variable is assigned by BMOQV, the current value of the array
variable’s starting element is displayed.
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G

ote:

PID Instruction Parameters (GLC2400/GLC2500/GLC2600 Series sup-

ported)

Zooming in on the PID instruction displays 7 parameters in 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 Displays the current status.
Kc Proportional Coefficient
Reset Integral Time
Rate Derivative Time
Deadband: PID Deadband Range
Offset Displays the offset
DFTC Displays the sampling time
W/l GLC Variable Monitor Feature |

Displays a list of variables and current values of each variable.

“ 1“ PAGE | e || <) Al v

1

——<<NON DISED>
— START

4est1TONL,

ro

o

i

2
S
E
=
3
2

M B3 LadderMonitor GLO2400 HEER
=

1 [ e [ o [l [a][v
458752 |#5t opScans 0
810||#3t opPending Of f
950||#Ed it Count 0
950||#DisableAutoStart 0n
ey 12]|#Command 0
LI 12]|#C 1 ock100ms 0n
o E
2147414015

L
T
test2ToNZ, TON  MoW

4 ‘I—{
testz
el
1

zzzzzzzzzz

ooooooooooooooo

mmmmmm

ccccc

b
c
1

2

ntDAT 11

Variablelist [ CodelList |
M | |

To return to a normal screen from the variable list screen, touch “Clear.”

@ Display Color of Variable Name (For color monitors)

Variable Attributes Display Color
System Variable Purple
User Defined Variable White

@ Display Color of Variable Value (For color monitors)

Variable Type Display Color
Discrete Green

Integer White

Real Light Blue
Timer Purple
Counter Yellow
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e The GLC2600 unit displays up to 32 characters for a variable name.
! However, if the 32nd character is for the 1st byte of a double-byte
Important - aracter, 31 characters are displayed at maximum.

e For GLC2300/GLC2400/GLC2500/LT, they display up to 24 single-byte
characters for a variable name. However, if the 24th character is for
the 1st byte of a double-byte character, 23 characters are displayed
at maximum.

e Touch the corresponding variable to display the exclusive variable
such as the timer or the counter variable.

* Touch the corresponding variable to display all elements of an array
variable. The value displayed in the variable list is the current value
of the header element. Use [CLEAR] button to go back to the vari-
able list screen.

AW Setup Value Edit Feature |

This allows you to switch ON/OFF contact points and to modify setup values of
the bit, integer, timer and counter variables.

/|\ e Corresponding GLC units are GLC2300 Series, GLC2400 Series (Rev
/mp;,fa,,, *-Above2™), GLC2500 Series, GLC2600 Series (Rev .*-Above2™).

m Switching to the Setup Value Edit Screen

To edit setup values, touch either the current value display area in the variable list
or the operand being zoomed in to switch to "Setup Value Edit Screen".

!E l 1 peee | DEC H<|\”DH\AH\V[..
1]
TONS
TON
e b (T | S——
2m£5€)m
Tt
105tatus
I‘ ‘l 'l/ariablebst }Cadebst l
Current Value Display Area Operand

m Operations in the Setup Value Edit Screen

The setup value edit screen for integer variables differs from that for bit variables
as shown in the figure below. Use following operation buttons to switch the
contact point and to edit setup values.

The screen shown below is that of GLC2400/GLC2500/GLC2600. The screen
sizes of GLC2300 and LT are smaller than this, but the operation method of each
button is same as described below.

*1 For how to distinguish "Revisions", refer to "For GLC2400/GLC2600 Users".
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Integer Variable Bit Variable
@ Name EXXXXEEXEEEEY ® Name XXX EENHEREY
® Current 1000000 @ Current On
® Editing 1000000 @ Editing Off
=] | ®
) =/ | ®
@
- ®
@ Variable Name ® BS Button
Displays the variable name. Deletes the last number of the
@ current Value value being edited.
Displays the current value. @ CLR Button
® Edit Value Clears the value being edited to 0

(zero).

Displays the value being edited.
ESC Button

@ 0-9 Buttons (10-Keys
( ¥e) Exits without saving the setup

value edit.
® ON/OFF Buttons © ENT Button

For entering values to edit.

Switches the contact point of

St Saves the setup value edit and then
the bit variable.

exits.
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Variable/lnstruction Search Feature

Searches a variable in the Variable List, or an instruction from a logic program
specified in the Code List. The matching variable or instruction will be high-
lighted with a light 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.

1 —=<NON DISES>
2. START.

testiTONL. TOM MO Mo

test2TONZ, TOM  MOW HOW

4 T A H
L
test2 Chang
| oJ

test3ITONZ, TOM  HMOW  MOW Alarm

test4TON4, TOM  MOW  MOW Chang

[ }—'/HHH s
testSTONS, TOM HMOW MO Chang Chany

—CUON DISED)

—a

Variablel ist } Codelis
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%Ik'v\ote:

2]
6-12 |

2. In the variable list screen, system variables and all variables included in a logic
program are displayed. Select by touching the variable you want to search for.

il E:3: Ladder Monitor GLCZ400

1 e [ [<[EJ[A]T

458752 |[#5t opScars

810][#St opPerding

950][#Edi tCounit

950][#Di sablebutoStart

12 |[#Cormmand

12 |[C 1 ock100ms

3000][#0ay

950][#L adde rMonitor

0]#Morith

Of f |[#Percenthl loc

Off|[#Platform

0][#Rurzho

Of f |[#Screen

67174912 |[#T ime

Of f || #fleckday

=10 [ =

iFaultCode
ki

rit DAT

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 Search.

1 —=<H0on DISER>

2. START

testiToML, TOM MOV

| e [ o [S[e]A]V]

=
&=
<

[E]

=
&=
<

cLD

3
testd
i
4 test2TONZ., TON MOV
testz
Pl
test3ITONS. TOM MOV MOW
4

Alarm

test4TON4., TOM MOV MOV

Chang

6 S
testSTONS. TOM MOW MOV Chans Chang

—CQUON DISPS>

[ Codelist,

0f 1]

4. The search will result in the matching variable being highlighted with a light
blue box. To exit the Search, press CLEAR.

1 ——C<Hon DISES)
2 START

m ONL. TOM MOV
3 = L

| e [ [ 2]V

Mo

testd
"

[E]

test2ToNz., TON MOV

4
&=
<

testz

"

testITONE, TON MOV MOV

cﬁj]

Alarm

test4TOM4, TOM MOV MOV

Chang

6 5
testSTONS. TON MOV  MOM Chanw Chana

[N

0F1]

In order to continue your search, press “BACK” or “NEXT” to move to the adjacent

variable in 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.

[ [T T

| Pror

1 <N DISE>)

testiTONL. TON MOV oy
5
L]
testt Mo
i
testzToMz. TON MOV oy
4
L]
test2 Chane
Pl 0]
test3ITONZ. TON MOV MOY Alarm
testaTON4., TOM HOW  MGW Chane

i F—{4——{ %ﬁ k{ =
testSTONS. TOM  HOW  HOW Chamd Chany

T ——<NON DISED>

Variablelist [ Codelist

2. In the Code List screen, all instructions that can be used in the logic program
are displayed. Select the variable you want to search.

| e [ [e]A][Y] ]

/in BIT MOVEMENT COMPARE PROGRAM
1] AND EMOY =N FOR FID

e R FIOV IE NEXT
NT ¥R Y T WP
FT NOT S i J5R

BE GT FET

BCRT &

(et [ Tiw/ChT [ CONVERT [ FUNCTION

400 ECD 5IN
T /H ROR 5B ToF EIN s
SET S ML P EHCD TN
SET/W SR oy cTo TF 0 ASTH
RST R 1] ] 1] ACO5
RET/W ROR I CTD [Ea ATHN
NEG SI OEC SCL £ar
NEG/W SR ST B

]

VYarjablel st [ Codelist
\
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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 [ [ V] N
1 0N DisE>
2 st

test1ToNL, TON MOV

Mo

testd
"

[E]

test2ToNz., TON MOV

4
&=
<

L]

o
bk
=
3
[

testZ
"

testETONS. TON MOV  Mow Alarm

test4TON4. TON MOV MOV Chana

s
testSTONS., TOM MOV MOV Chang Chang

T —<NON DISP>)

Yariablelist }TUN

4. The search will result in the matching variable being highlighted with a light
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
<

LI

I3}
b
=)
3
o

test2
i

+estITONZ. TGN MOV MO Alarm

test4TON4. TON MOV MOV Chana

I’ D l:‘ D s
testSTONS. TOH MOV MOV Chana Chang

Variablelist }TUN

Qlkv:)te: In order to continue your search, press “BACK” or “NEXT” to move to the adjacent
2] variable in the search results.
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Chapter 6 — GLC Ladder Monitor Feature

m Search from Variable and Instruction (AND Search)

Combining a variable 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.

[ [

—C<NON DISED>

re =

—— START

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 a light
blue box. To exit from the search, press Clear.

| e [ [a]= AV

—<NON DISED>

1

ro

— START.

m GNL. TON MOV Hov
3 H H [ ]
est1

o
n

o
fa
o

+est3TONZ. TOM MOV MOV Blarm

test4TON4, TON MOV  MOW Chane

=2

! =
+estSTONS. TON MOW  MOW Chand Chany

—HON DISED)

—a

@V\ote: In order to continue your search, press “BACK” or “NEXT” to move to the adjacent
2] variable or instruction in the search results.
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Backup

The data contents and the backup destination for GLC differ from those for LT.
Be sure to check your model when you refer to this chapter.

Overview of the Backup Feature

Y ou can easily save the data backed up to SRAM. Y ou can also execute the recovery
procedure using the backup data.

By thisway, you can recover the SRAM data when the backup SRAM data disap-
peared due to power OFF status continued for a long time or when the backup
SRAM data have been damaged.

The backup data contents and the backup destination for GLC differ from those
for LT as described below.

GLCBackup
GL C Data Backup Destination: CF Card

Backup Data Contents. Variable values, OFFLINE controller setting data,
Driver backup data, Data transfer protocols, Expan-
sion programs, Screen data, backup SRAM data.

GP-PRO/PB |11 Operation Manual - Chapter 10 Memory Loader
Tool

LT Backup
LT Data Backup Degtination: Internal FROM

Backup Data Contents. Variablevalues, OFFLINE controller setting data,
Driver backup data

This chapter describes the procedure to save LT backup SRAM controller informetion.
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Backup Operation Procedure

This section describes the operation procedure to execute data backup of the
backup SRAM data to FROM.

* You cannot execute backup automatically. You cannot edit or ana-
lyze backup data either.

Important

B Backup Operation Procedure

1. Select [Maintenance] of the offline Controller menu.

MATH PLC SETTIM / CTREL MEMU

CTRL SETTING 1 E
CTRL SETTING 2 E

CTRL DIAGMOSIS

WM& TNTENANCE

1

2. Select [SRAM Data Backup] of the Maintenance menu.
MAIN CTRL MENU 7~ MATNTENANCE

ERAM DATA BACKLP E
ERAM DATA RECOVERYE

3. If you press the [Start] button, the backup procedure will start. When it com-
pleted, the "Backup Completed” message appears.

SREM DATA BACKUP |SET| |ESC|

BACKUP SRAM DATA

BACKUP = 03/11/12

A
7

1 o If power is turned off while data is being backed up, data may not be

Important saved correctly.

@V\ote: Press the [Cancel] button to go back to the previous menu.
2]
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Recovery

This section describes the operation procedure to recover the backup SRAM data
from FROM.

B Recovery Operation Procedure

1. Select [Maintenance] of the offline Controller menu.

MATN PLC SETTIM / CTRL MEMU

CTRL SETTING 1

CTRL SETTING 2 E

CTRL DIAGMOSIS

MATNTENANCE

1

2. Select [SRAM Data Recovery] of the Maintenance menu.

MATN CTRL MENU WM& TNTEMANCE

ERAM DATA BACKUP E
ERAM DATA RECOVERYE

3. If you press the [Start] button, the recovery procedure will start. When it
completed, the "Recovery Completed" message appears.

SRAM DATA RECOVERY |SET| |ESC|
L | — Thel k is displ .
COVERY SRAM DATA e last backup date is displayed

BACKUP = 03/11/12

§|E  The recovery data is shown by the last backup date. Be sure to
/mp:r[ant check it before you execute recovery.

* If no previously backed up data exists, or if data different fromt he
backed up data has been sent to the LT, the message “No data.” will
appear.

‘Note: Ppressthe [Cancel] button to go back to the previous menu.

X2
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n /O Drivers

This chapter describes /O drivers that are required when using the built-in 1/0 in
the GLC unit.

For the driver of LT Type H Series , refer to "LT Type H Series 1/O Setup User's
Manual".

W |/O Drivers Overview

To perform external 1/0, the GLC unit’s I/O unit must be attached and its related 1/0
drivers must be installed.

For detailed 1/0O Driver information, refer to the Pro-Control Editor
Operation Manual, 2.9 — “1/O Configuration.”

The following table lists the GLC-supported drivers:

Series Supported Drivers
GLC100 Series DIO Driver
GLC300 Series Flex Network Driver
GLC2000 Series Flex Network Driver
GLC2300 Series
GLC2400 Series Flex Network Driver
GLC2600 Series

LT Type A Series DIO Driver

LT Type B Series

LT Type B+ Series Flex Network Driver
LT Type C Series

LT Series

Referto “LT Type H Series

LT Type H Series
w ! I/O Setup User’'s Manual”.

XNote: * When an I/O error occurs and the controller stops, create the following logic pro-
X2) gram. 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 #1OFault, and logic execu-
tion is stopped by assigning 1 to #Command.

#IOFault hACHS
— | EM OH—
Off T OUT[# CGarmimand
0

e When an 1/O error occurs, #lOFault will turn ON. Detailed information can be
checked by #1OStatus.

See 3.2.16 — “#I0Fault” and 3.2.21 — “#Command.”
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Wl Flex Network Interface Driver

This section describes the Flex Network driver menus in the GLC unit’s OFFLINE
mode.

Prior to executing any Flex Network Driver menu instructions, be sure to down-
load the Flex Network driver from Pro-Control Editor software in your PC. Also,
for GLC100 and GLC300 models, make sure that the Flex Network I/F unit is
attached to the back of your GLC unit. GLC2000 Series, LT Type B/B+ and LT
Type C Series have been equipped with the built-in Flex Network 1/Fs.

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

WA 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’s user manual (sold separately), LT unit’s user manual (sold
separately).

Select FLEX NETWORK DRIVER in the CONTROLLER MENU. The following
FLEX NETWORK DRIVER MENU window will then appear.
GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500 /GLC2600

MAIN INITIALIZE /FlexNetwork MEND wain g Oeries
| CONTROLLER MERU
ERR 5-No. DISPLAY Flex Network MENU
| | COMMUNIGAT 0N CHECK

ERR S-No. DISPLAY

1/0 MONITOR

A When a logic program changes from the RUN mode to either the
! OFFLINE or RESET mode, the GLC or the I/O signal will operate as

Important  tq||ows, regardless of the Output Hold setting. Be sure to take this into
consideration when changing to either the OFFLINE or RESET mode.

GLC . RUN OFFLINE RUN
Condition
Output Output from Logi Output f Logi
. utput from Logic utput from Logic
N tput
/O Signal Program 0 Outpu Program

No Ouput

The RESET mode's 1/0 signal OFF timing is NOT fixed.

]
Important
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Communication Check

The number of the Flex Network /O units that have been connected to the Flex
Network I/F units, as well as the S-Nos. that have been connected to each 1/O unit,
will be checked.

8.2.2

Via the communication check operation, the following items can be checked:
* currently connected 1/0 units
« currently malfunctioning 1/0O units (connection section)

€ Communication Check Procedure
1. Press the 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 cause the unit to be easily influenced by noise. Generally, set this

speed to 6Mbps.
GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600
COM. CHECK SETUR 'NEXT"ESC‘
COMMLNICATION CHECK SETUP || ||
TRANSFER SPEED  Mbps) El TRANSFER SPEED  (Hbos) 8 12

When this test is performed, all

connected /0 unit 3-No. s are reverse
color. When wiring the 1/0 units, he
sure all S-MNe s use original settings

When this test is performed, all
corrected [/0 unit 8-No.s are reverse

color. When wiring the [/0 units, be

and are unigue sure all $-No.s use oriziral settinzs

and are unique.

2. Press the NEXT button, and the COMMUNICATION CHECK window will
appear.

Press START to begin the communication check.

The currently connected 1/0 unit's S-No. will be displayed in reverse color.
GLC100/GLC2300/LT Series

COM. CHECK

Total Cormected 140 units [:::::]

Cornected 3-No.s are reverse color.

GLC300/GLC2400/GLC2500/GLC2600

COMMUNICAT ION CHECK
Total cormected [/0 units [ ]

T121z214151617] ¢ Cornected S-No.s are reverse color.
9 [ 10 [ 11 12 [ 13 [ 14|35 16 T T2 314156878
17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
75 | 26 | 27 | 28 | 29 | 30 | 31 |32 9 104111112 13 | 14 15 16
33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 17116 |19 120 | 21 |22 ] 23 | 24
41 | 42 [ 43 [ 44 | 45 | 46 | 47 | 48 20 | 26 | 27 123 |29 | 30 |31 |32
49 [ B0 | 51 | 52 | 53 | 54 | 55 | 56 33 134 |35 |36 |37 | 383940
57 [ 58 | B9 [ 6O | B1 | 62 | 63 A1 [ 42 [ 43 | 44 [ 45 | 46 | 47 | 48
A9 150 [ 5T [ 52 [ 53 54 [ 50 [ 56
Y |55 |59 B0 |61 | B2 |63

To return to the FLEX NETWORK MENU window, press the RET button.
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Error S-No. Display

If the Communication Error (Error Code No. 841) occurs while a logic program is
being executed, the S-Nos. of the I/O units that have been excluded from the commu-
nication circuit and malfunctioning 1/0 units will be checked.

See 7.2.3 — “Flex Network I/F Unit Troubleshooting.”

@ Error S-No. Procedure

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

The FLEX NETWORK DRIVER MENU will appear.
2. Press the FLEX NETWORK DRIVER MENU's ERROR S-NO. DISPLAY.
The ERROR S-NO. DISPLAY window will appear, and the error check will begin.

The currently connected 1/0 unit's S-Nos. will appear, and the 1/0 unit S-No. with
the error will be shown in reverse color.

GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600 Series
FRR S-No. DISPLAY [ReT]
ERR S-Mo. DISPLAY ||

Error 3-MNo.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 GLC and 1/O unit. To check
inputs, monitor the 1/0 unit of output signals on the GLC. To check outputs,
monitor the GLC unit’s output signals on the 1/O unit.

B /O Monitor Check Procedure

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

2. Select the FLEX NETWORK DRIVER MENU window's I/0 MONITOR, and
the following I/0 MONITOR SETUP window will appear.
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GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600 Series
/0 MONITOR SETUP S
TRANSFER SPEED (Mbps) TRANGFER SPEED Okes) 6 12
Ijl 5-Ho. [11
3-ho. MODEL CODE (FN-) X16TS YOSRL Y165K YY165C XYOBTS AD02AH AD044H DAO2AH DA04AH
MODEL CODE FN_X‘] BTS WARIABLE TYPE DISCRETE  WORD
VARIABLE TYPE DISCRETE
BB RERaEERDR
EEEEEEEEEEEEEEEN

TRANSFER SPEED

Set TRANSFER SPEED to either 6 or 12 Mbps. Setting a faster transfer speed
may result in interference caused by noise. Normally, set this speed to 6Mbps.
S-No. (Station no.)

Select S-No. from 1 to 63.

MODEL CODE
Select one of the following models: X16TS, YO8RL, Y16SK, Y16SC,
XYO08TS, AD04AH, DAO4AH, AD02AH and DAQ2AH.

The FN-X32TS, FN-XY16SK, FN-XY16SC, FN-XY32SK, and FN-XY32SC
models are not included in the selection. Therefore, select a substitute model,
from the table below, that can check the 1/0 monitor’s connection.

Models Performing I/O EN-X32TS FN-XY16SK FN-XY32SKS
Monitoring FN-XY16SC FN-XY32SCSs™
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 X16TS as a substitute.

Lower 16 bits (0-15 bits) can be monitored by assigning the station
number set in the I/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 the 1/0 unit to the S-No.
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€ Monitoring the FN-XY16SK or the FN-XY16SC
Use X16TS as a substitute for input, and Y16SK or Y16SC as a substi-
tute for output.
Input and Output cannot be monitored simultaneously.

€ Monitoring the FN-SY32SK, FN-XY32SC
Use XYO08TS as a substitute.

Input and output of bits 0—7 can be monitored by assigning the station
number set in the 1/0 unit to the S-No.

Input and output of bits 8-15 can be monitored by assigning the values
by adding 1 to the station number set in the 1/0 unit to the S-No.

Input and output of bits 1623 can be monitored by assigning to the S-No.
the values created by adding 2 to the station number set in the 1/0 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 in the 1/0 unit.
VARIABLE TYPE
Select either DISCRETE or INTEGER.

* Only the Integer setting can be used for FN-AD04AH, FN-DAO04AH, FN-
ADO02AH and FN-DAO2AH.

3. Press the NEXT button, and the following 1/0 MONITOR window will appear.
This window’s items will vary depending on the VARIABLE TYPE selected.

Please refer to the information for the corresponding I/O unit
model(s).

@ﬁ;te: This 1/0O monitor cannot be used with the high-speed counter and single-axis position-
) ingunit.

HI/O MONITOR (when VARIABLE TYPE is set to BIT or INTEGER)
@ For FN-X16TS/FN-XY08TS/FN-Y0O8RL/FN-Y16SK/FN-Y16SC/
FN-XY16SK/FN-XY16SC/FN-X32TS/FN-XY32SK/FN-XY32SC
I/O MONITOR (When VARIABLE TYPE is set to BIT)
The INPUT area terminal numbers where data has been entered will

appear in reverse color. Touching an Output area terminal number will
output the data and reverse that number’s color.

GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600 Series
11 LE; UriONITOR o o
T T 00000000
(o ] Dl [l [ [ [ [
I R I I I Y I o [ 0 10 D
D B e ——
Lol o] aof ol o 1af 44 46 I EEE NN NEEE
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Chapter 8 — I/0O Drivers

The above windows display the maximum input/output points of an 1/0
unit in the Flex Network system. The number of input/output points de-
pends on each I/0 unit model. Use the range of 1/0 points within each unit,
beginning with “0.”

When using an input-only I/O unit, use only the input area of the window,
and when using an output-only I/O unit, use only the output area. When
using a unit with inputs and outputs, use both the input and output areas.
I/0 MONITOR (When VARIABLE TYPE is set to INTEGER)

The input data, if any, will be displayed in the input field. Enter the

necessary data in the output section via the ten-key keypad. When using
the GLC100, GLC2300 and LT Series, touch the data entry field, and a
ten-key keypad will appear. After entering data, touch the OUT key to

output the data. Data will be displayed in the decimal format.

GLC100/GLC2300/LT Series

GLC300/GLC2400/GLC2500/GLC2600 Series

1/0 MONITOR
INPUT 57Ho. 1

[ o] -sss30)

OUTPUT

[ o] s

17D MOWITOR

IHRUT

QUTPUT

S-No. 1

[ o e

[ o] wesem

=]

ouT

B3

Z 'K e Enter data within the output range, according to the number of the 1/O

Important points in each 1/O unit.

I/0 Points I/0 Range
8 0 to 255
16 0 to 65535

A o Data will be output to the I/O unit for the number of I/O points ac-
m cording to the MODEL selected on the /O MONITOR SETUP window.

« If datathat cannot be expressed in the 8-bit system is entered in an
8-point output I/O unit, excess data will be ignored.

Important

15 0
1/0 O|0|0|0|0|0|1 1|0|0|0|0| |1|0|Entering"386"
Bpoint. bt v v v v b v b
OutputUniti___:__l:__:___:_ _____ L i 1 |0|0|0|0| | 1 |0|Outputs "130"
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BAnalog I/0 MONITOR

€ For FN-AD04AH/FN-DA04AH/FN-AD02AH/FN-DA02AH
I/O MONITOR (Channel Setting)

The system switches successively through the selectable settings when
the channel area is pressed.

For FN-ADO4AH/FN-DAO4AH

GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600 Series
/0 WONITOR SETUP L]NEXT L]ESC 1/0 MONITOR SETUP

For FN-ADO2AH/FN-DAO02AH

When the NEXT button is pressed, the system switches to the next I/0
MONITOR screen. The screen is different for FN-ADO4AH and FN-

DAO4AH.
GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600 Series
I/O MONITOR SETUP 1/0 MONITOR SETUP
RANGE 0-10¥  0-20md 4-Z0mb
RAKNGE 0-10v

BB oEEaEnE
EEEEEEEEEEEEEGREE
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@ For FN-AD04AH/FN-AD02AH
I/0 MONITOR

This displays input data. The FN-ADO2AH is compatible with the
GLC2000 series and LT series.

GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600 Series

[/0 MOMITOR [ ]
S-Mo. 1 L RET ) 1/0 MONITER
CH 1

3-No. 1

CH 1

[NPUT REMGE = 0 - 10V

INPUT = 0 - 10¥

010 0- 4095 0] o - ows)

otk Xk

R RN aEERNE

EEEEEEEEEEEEEES

@V\ote: * The version information at the bottom right corner of the 1/0O monitor is displayed
X2) only on the FN-ADO4AH.

A/D Conversion Table

. Input Range

Input Range Setting
FN-ADO4AH FN-ADO2AH

0~ 5V 0~4095 -
1~5Vv 0~4095 -
0~10V 0~4095 0~4095
-5~5v -2048~2047 -
-10~10V -2048~2047 -
0~20mA 0~4095 0~4095
4~20mA 0~4095 0~4095

* On the FN-ADO4AH, settings other than maximum/minimum, A/D con-
! version sample count, and the file type operate with the set content
Important stored on the I/0 unit side. To change the settings saved on the 1/O
unit side, change the settings in Pro-Control Editor and download
the logic program to the GLC. The logic program will then be set to

RUN mode, and the settings will be enabled.

* On the FN-ADO2AH, a filter type operates without calculating a run-
ning average.

* On the FN-ADO4AH, the settings of the range changeover switch on
the I/O unit side are read in the internal unit when the 1/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.

¢ Onthe FN-ADO4AH, 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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/A
\
3z
u

Important

%te:
)

|

u
Important

8-10

€ For FN-DA0O4AH/FN-DA02AH
I/O MONITOR

Enter data with the keypad. Touching the screen’s data display will call
up the keypad. After entering all data, push the OUT button to output the
data. All data is displayed in decimal format. The FN-ADO2AH is com-
patible with the GLC2000 series and LT series.

GLC100/GLC2300/LT Series GLC300/GLC2400/GLC2500/GLC2600 Series
[/0 MONITOR S-No. 1 1/0 MOHITOR S o, 1

CH 1
ol

OUTPUT RANGE 0 - 10V I
0| 0 - 4095) [sET] o] w

s BB B DB DRD mon@E
EEEEEREER REER

-]
=]
L

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.

* Pressing the RET(URN) button will clear the current data, even if the
output hold setting in the I/O unit is ON.

e The version information at the bottom right corner of the I/O monitor is displayed
only on the FN-DAO4AH.

D/A Conversion Table

. Output Range
Output Range Setting
FN-DAO4AH FN-DAO2AH
0~ 5V 0~4095 -
1~5Vv 0~4095 -
0~10V 0~4095 0~4095
-5~5V -2048~2047 -
-10~10V -2048~2047 -
0~20mA 0~4095 0~4095
4~20mA 0~4095 0~4095

* Onthe FN-DAO4AH, the settings of the range changeover switch on
the I/O unit side are read in the internal unit when the 1/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.

* On the FN-DAO4AH, 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

The following is a description of possible problems that may occur when using the
Flex Network I/F unit, and their solutions.

B Flex Network I/F unit I/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/0 errors include those that occur during writing and reading. When one of these
errors occurs, the controller writes an error code to #10Status.

@ Setting Errors

Error Code Description Solution
501 Internal variable error mapped to 1/0
terminal.
502 External variable error mapped to I/O
terminal.
503 Outp.ut variable error mapped to I/O Resetihe variable used.
terminal.
504 Discrete variable error mapped to
analog terminal.
Integer variable error mapped to
505 . .
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 staions. Reset so there is no S-No.
overlap.
Two or more I/O units are using the same
805 S-No. range overlap at the high- S-No. The high-speed counter unithas S-
speed counter unit Nos. for eight stations. Reset so there is no
S-No. overlap.
Two or more I/O units are using the same
806 S-No. range overlap atthe single-axis| ~ S-No. The positioning unithas S-Nos. for
positioning unit. four staions. Reset so there is no S-No.
overlap.

Pro-Control Editor Ver. 5.1 User Manual
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@ Initialization Errors

Error Code Problem Solution
The ID Number loaded from the GLC
. : units built-in Flex Network I/F is invalid.
821 ZE:(: Eelz no Flex Network IF uni The Flex Network I/F unitmay be broken.
' Write down the error code and contact
your local Pro-face distributor.
Inifialization Error. Initialization failed The Flex Network I/F unitmay be broken.
822 to synchronize the Flex Network I/F Write down the error code and contact
unitand the Flex Network driver. your local Pro-face distributor.
823 Analog unitseting error (4 Channel) There may be a break in the
824 Analog unit seting error (2 Channel) communication cable, the I/O unitis not
€ Runtime Errors
Error Code Description Solution
Check all related wiring.
ol There is an I/O uniterror (loose Refer to the Flex
connector, malfunction, etc.) Network User Manual (sold
separately).
D|sconnecpd outputsignal e (.)f This is likely due to disconnection in the
842 sensor for inputto te analog uni output signal line. Check the output signal
(A/D conversion unit) (4 Channel/2 . '
line of the sensor.
Channel)
The High-Speed Counter unit detected an
error.
843 Error in the high-speed counter unit Refer to the Flex
Network High-Speed Counter User
Manual (sold separately).
Iniial error in the high-speed counter Qheck Dsee |fcommun|canon I|pe s
844 unit disconnected, power is not supplied to the
/O unit, or the I/O unitis malfunctioning.
. ) , Check to see if communicaton line is
Communication error with the high- . . ,
845 speed couner unit disconnected, power is not supplied to the
/O unit, or the I/O unitis malfunctioning.
The positioning unit detected an error.
846 Error in the single-axis positioning Refer to the Flex
unit Network Single-Axis Positioning Unit
User Manual (sold separately).
847 Co.mmun}ca.non eror Wi th single- Check to see if communication line is
s posmp nng untt . disconnected, power is not supplied to the
848 Commumc;ahon error wih he /O unit, or the 1/O unitis malfunctioning.
Analog unit. (2 Channel)
@ Internal Errors
Error Code Contents Solution
Resetthe GLC. Ifan error code siil
850 appears, try to identify if the error is due to
_ the GLC itself, or 1o a related/connected
DnverEHOL device.
A major system error has occurred. Write down the error
850 code and refer to your GLC User Manual.
Contactyour local Pro-face distributor.
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el DIO Driver

This section explains the GLC OFFLINE mode’s DIO menu. Be sure the DIO unit
is securely attached prior to using any of the DIO unit’s features.

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

KRBl DIO Unit Self-Diagnosis |

This section explains how to use the DIO unit’s Self-Diagnosis feature.

For detailed information, refer to the GLC Series User Manual (sold
separately), LT Series User Manual (sold separately).

<When DIO Driver has been Selected>
Touch the OFFLINE screen’s Controller Menu to open the DIO Menu area.

GLC100/LT Series GLC300 Series
MATH CTRL MENU DID WMEML MAIN MENU
| CONTROLLER WENU
D10 DRIVER MENJ
o]
|| DIN/DOUT

|| 10 MONITOR

Touch the DIN/DOUT key to open the following screen.

GLC100/LT Series GLC300 Series
DIN/DONT CHECK
DIN/DOUT CHECK |SET | | ESCl STAET E CANCEL E
Warning!

WARNTNG
For testing purposes,

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

are commected to the GLC. Confirn that no external dsvices are commected to the GLC.

Ingert the DIND0WUT loophack cahle.

(onnect the DIN/DOUT loophack cable.

Touch either the SET or START key to start the self-diagnosis.
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This check sends an output signal from the output unit to the input unit. Therefore,
prior to performing this check, be sure to attach the DIN/DOUT loopback cable.

Important

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
possibility that the 1/0 signal will turn OFF.

GLC
Condition

RUN

OFFLINE RUN

Analog Output
I/O Signal

Output from Logic

Program

Output from Logic

No Analog Output
g P Program

No Analog Ouput

:\

u
Important

B Loopback Cable Creation
Use the following diagram when creating the DIN/DOUT loopback cable.

1 The RESET mode's I/O signal OFF timing is NOT fixed.

COM Al
24V B1
COM A2
24V B2 }:
g -
NC A3
NC B3 DC24V
NC A4
NC B4
DOUT15 A5 —
DIN15 B5 —:I
DOUT14 A6 —
DIN14 B6 —:I
to to to
DOUT1 A19 —
DIN1 B19 —:I
DOUTO A20 —
DINO B20 —:I
€ Recommended Products
Connection Type Manufacturer Model Number
Fuiitsy FCN-361J040-AU (Connector)
Soldered Type I FCN-360C040-B (Cower)
Digital FN-IFCNO1 ™ (Connector/Cover)
FCN-363J040
Crimped Type Fujitsu FCN-363J-AU/S
FCN-360C0404-B
AB6TBX36 (Terminal Block)
Terminal Block Unit Type Mitsubishi AC**TB (Cable)
(** = cable length)
Yokogawa TA40-ON

1. This product is similar to Fujitsu’s product.

8-14
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I/O Monitor (I/O Connection Check)

On the DIO driver menu touch 1/0 Monitor to call up the following screens.

€ When 1/0O Monitor has been Selected

GLC100/LT Series

GLC300 Series

1/0 MONITOR SETTINGS
- - 170 MONITOR SETTINGS RUN |
MODULE NUMBER (Mo.0-1) II' MODULE MUMBER  (No.0-1) 0 1
INPUT TERMINALS DlSCRETE INPUT TERMINALS DISCRETE WORD
CQUTPUT TERMINALS DISCRETE WORD
OUTPUT TERMINALS WORD
1 2 3 4 5 [S] 7 8 =} 0 B3

Select the Module No. — either 0 or 1. (The “0” unit is attached directly to the
GLC, and the “1” unit is attached 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” as the Module No., “Discrete” as the Input Variable
Type, and “Word” as the Output Variable Type, then touch the RUN button in the
screen’s top-right corner, the 1/0 Monitor screen will appear.

GLC100/LT Series GLC300 Series

1/0 MONITOR [RET]
INPUT MODULE. Ho. 1/0 NONITOR WODLLE Mo l
Lol L of o] o 5[ 6] v ol w
2 F2] I ] N ] I <] I Y 5]
EREOTETE SEEEEEEE
[ ] s o
- N |:| (0-65535) ot

— || =

When the Input Variable Type is Discrete, the input terminal (S-No.) will appear in
reverse color. When the Output Variable Type is WORD, use the ten-key keypad
to enter the data. When using the GLC100 and LT Series units, touch the data
entry field and the ten-key keypad will appear. After entering data, touch the OUT
key to output the data. Data will be displayed in decimal format.
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8.3.3

DIO Troubleshooting

This area explains how to solve possible DIO unit problems.

€ DIO Unit Input Errors

lamp is OFF and
no input can be
performed.

Inputcommon line is incorrectly wired.

Error Type Possible Cause Solution
Input monitor DIO Unitis defective. Contact your 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 defectve Contactyour local Pro-face distributor.
Input monitor Common line wiring check.

Common line breakage check.
Common terminal looseness check.

External imput power is incorrect

Provide the correct voltage.

Connector is not securely atached.

Atiach the connector securely.

Allinputlines do
notturn OFF

DIO Unitis defective.

Contact your local Pro-face distributor.

Designated Input
lines do notturn
ON.

DIO Unitis defective.

Contactyour local Pro-face distributor.

Program is incorrect

Correctthe program.

Inputwiring 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.

Noise is causing unit mis-operation.

OFF. Program is incorrect Correct the program.
External Input voltage is incorrect Provide the correct voltage.
Inputterminal screws are loose. Tighten the terminal screws.
Inputarea Program is incorrect Correctthe program.
randomly turns Connector is not securely attached. Attach the connector securely.
ON or OFF.

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

8-16
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lamp is OFF and
no ouputcan be
performed

Program is incorrect
Outputarea is completely OFF.

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 incorrectly wired. [  Output line breakage check.
no ouputcan be Output terminal looseness check.
performed Load currentis incorrect Provide the correct current

Connector is not securely atiached. Atiach the connector securely.

. DIO unitis defectve. Contact your local Pro-face distributor.

Ouput monitor

Correct program.

[Enable /0] box is not selected.

Setthe [Enable 1/O].

Output lines do

notiurm OFF DIO unitis defectve. Contact your local Pro-face distributor.
DIO unitis defectve. Contactyour local Pro-face distributor.
Designated output Check output line wiring.
lines do notturn Ouputwiring is incorrect Check oufputline breakage.
ON Check outputterminal for looseness.
External unitis defective. Replace unit
Designated output|__DIO unitis defective. Contact your local Pro-face distributor.
lines do notgo Current leakage, residual voltage Change design of external device. l.e.
OFF causes causes incorrect recurrence. Atiach dummy resistor, efc.
Load voltage is incorrect Correct voltage load.
Outputterminal screws are loose. Tighten the terminal screws.
Outputarea Program is ipcorrect Output commands Correctthe pragram.
randomly s are overlapping.
ON/OFF Connector is not securely attached. Atiach the connector securely.

Noise is causing unit operation error.

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

Pro-Control Editor Ver. 5.1 User Manual
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8-18

B Error Codes

I/0O errors are Read/Write errors. When 1/O errors occur, the controller writes an
error code to the #10OStatus variable. The logic program continues to operate. The
following table describes possible error causes and solutions for when the DIO
unit is attached to the GLC.

@ Setting Errors

Error Code Description Solution
501 Internal variable error allocated to 1/0
terminal.
502 External variable error allocated to 1/0
terminal.
503 Outp.utvarlable error allocated o /O Resethe 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
801 Terminal numbers are duplicated. causing ransker filure. 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 Ot 1.
804 Unit number srs fom 1. Setthe DIO"urlw'lt nearestthe GLC units
rear face o "0".

€ Runtime Errors

Error Code Description Solution

Module "0" read-out data is incorrect

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

841 After two successive read attempts, the | Increase the tme of the Inputsignal's ON
GLC has detected that the value of the period.
DIO Module "1"is incorrect
Module "0" output data is incorrect

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

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

Pro-Control Editor Ver. 5.1 User Manual
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n Error Messages

I Error Message List

This chapter describes error messages that can appear on the GLC unit. The error
messages described here are those related 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
LogiT ouch Editor.

“Fatal Error:
Drive check Failed"

The GLC's current I/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 projectfile
again. If this does not fix the

nnn:[mmm:o000]"

Too Small" may be damaged. problem, contact your local
Pro-face dealer.
The GLC's system file is
"Can't Set Priority’ incorrect. The file mayhave Dovynload the projectfile
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 project file
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.

Pro-Control Editor Ver. 5.1 User Manual
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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
existin the logic program file
on the screen, is used.

Save the projectfile, and
download screen data again.

"Bad Array: xxx'

The number of elements
used in the screen file's
array variables 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.

"Register is missing"

Cannot find variable used for
Writing.

"S100 file indexis
out of range"

Cannot find variable used for
Reading.

"Too many entries
in the S100 file"

Too many variables are
being used. Limitis 2048.

"S100 file is missing"

Cannot find S100 (variable
storage file).

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 [x00< : xxq] "
"Exception 65533 [x0 : xxq] "
"Exception 65534 [0 : XxK]
"Exception 65535 [x00 : xxq] "

GLC heap memoryis
insufficient. Memory for
storing programs and
variables is sufficient,
however logic program
memory is 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
copy data from the SRAMto the
FEPROM.

[Main Menu] -> [INITIALIZE] ->
[PLC SETTING] -> [CTRL
SETTING] -> [COPY TO
FEPROM]
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WAl Error Codes

The following table lists #FaultCode errors that are written in when errors occur.

Error Code Level Cause

0 Normal No errors

1 Minor The calculateq result, or the con\(ersion of a Real variable to
an Integer variable has resulted in an overflow.

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

3 Major A reference w as 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 time is now longer than the Watchdog time.

8 — Reserved for System.

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

10 — Reserved for System.

11 — Reserved for System.

12 Minor BCD/BIN Conversion Error

13 Minor ENCO/DECO Error*1

14 — Reserved for System.

15 Minor The logic program of the backup memory (SRAM) is
damaged. The logic program of FEPROM will be executed.*1

1. This error occurs only with GLC2000 Series units.

7 ¢ [Major Faults
%ﬁ [Maj ]

ote:
X2) When a major fault occurs, the controller immediately stops executing the logic pro-

gram. The main unit’s LED turns red, and the buzzer sounds continuously.
e [Minor Faults]

Logic program execution can continue when minor faults occur.
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CRCl Program Errors

The following table lists Pro-Control Editor’s program operation errors.

preserved.

Error Type Possible Problem Solution

Control Memory power is cut. Battery Alarm Exchange Unit

K Ar ta is not .
eep Area data s no Memory Alarm Exchange Unit

Program is not operating
normally.

Program transfer mistake.

Use GP-PRO/PB Il to dow nload
the project file again.

Refer to
the Pro-Control Editor
Operation Manual, 5.2 -
"Transferring Preparation
Screensto the GLC."

Data is output from 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
3.2.14 - "#FaultCode," and
3.2.21 - "#Command."

Pro-Control Editor cannot
enter configuration settings.

The logic program file
cannot be downloaded
from Pro-Control Editor.

The project (.prw) file
cannot be downloaded
from GP-PRO/PB IlI.

The data transfer cable used
to send data from GP-PRO/PB
Ill to the GLC unitmay be
loose or disconnected.

Also, the PC or GLC unit's
power may have dropped,
causing excessive noise and
possible destruction of the
contents.

Check whether the data
transfer cable is unplugged
orifthere is noise
influence. If the problem
continues, please contact
your local Pro-face
distributor for assistance.

Data cannot write to or
read from the I/O.

Enable I/0*1 is not selected.

Set the enable /0.

1. Enable I/O 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 1/0 devices cannot be
performed in RUN mode. (As a safety precaution, the I/O is not enabled in the default
setting.) It is necessary to set up the Enable 1/0 beforehand to write and read data to the

1/0.

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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AYeJol=TaleIV/@M INStruction List

For details of each instruction, refer to "Chapter 4 Instructions".

Instruction List

Supported Models

GLC2300, GLC2500,
Category |[Instruction Process %I[_%g%% LT GngeZVLl*O Oﬁ)l_nCéZ?OO GLFSeZ\j‘rSO{AGbIESggOO
NO Normally Open
NC Normally Closed
OUT/M Putput Coil/Retention Coil
NEG/NM Negated Coil/
Discrete Negated Retention Coil
Instructions [SET/SM |Latch CoillLatch Retention Coil O O O O
RST/RM Unlatch Coil/
Unlatch Retention Coil
PT Positive Transition
NT Negative Transition
Aithmeti AND Logical Multiply
pamn [OR | loeaiad | | 5 | 0
Instructions|_XOR Exclusive Logical Add
NOT Bit Negation
MOV Transfer
BMOV Block Transfer O O
Movem_ent FMOV Fill Transfer O O
Instructions| gym Sum
AVE Average X X
BCNT Bit Count
ROL Rotate Left
ROR Rotate Right
SHL Shift Left O O
Shift SHR Shift Right
Instructions RCL | Left Rotation with Carry O O
RCR [Right Rotation with Carry < ¢
SAL Arithmetic Shift Left
SAR Arithmetic Shift Right
ADD Add
SUB Subtract
| MUL Multiply
Mathemati- 5y, Divide O O
cal Instruc- O O
tions MOD Residual Processing
INC Increment
DEC Decrement
SQRT Square Root X X

Pro-Control Editor Ver. 5.1 User Manual

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

A-1




Appendices

Instruction List Supported Models
Category | Instruction Process GLC100, LT G,l,‘CZA'PO/GLCZG?O GGLLCCZZi%OO/gtggggg
GLC300 Rev.*-None, I 1 "upev - Above2
EQ Equal To (=)
GT Greater Than (>)
Comparison LT Less Than (<)
Instrﬁctions GE | Greater Than or Equal To (> =) O O O O
LE |Less Than or Equal To (< =)
NE Not Equal (< >)
TON ON Delay Timer
_ TOF OFF Delay Timer
Tg;irn?;rd TP Timer Pulse o 0 o 0
Instructions|_CTY UP Counter
CTD DOWN Counter
CTUD UP/DOWN Counter
BCD BCD Conversion
BIN Binary Conversion O
ENCO Encode 0O
DECO Decode
Convert RAD Radian conversion O O
Instructions (Degrees—>Radians) X
DEC Degr.ee Conversion
(Radians—~>Degrees) X
SCL Scale Conversion
JMP Jump
Program ™3gR Jump to Subroutine O
Control - O O O
Instructions | RET | Return from Subroutine
FORNEXT Repeat X
o ;Eﬁgg‘ns PID PID Calculation X O O O
SIN sine function
COs cosine function O
TAN tangent function
Function ASIN Arc sine
Control ACOS Arc cosine X O O
Instructions| ATAN Arc tangent
COoT Cotangent X
EXP Exponent
LN Natural logarithm

1. For how to distinguish "Revisions", refer to "For GLC2400/GLC2600 Users".
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AYeJolale[V@2l System Variable List

For details of each system variable, refer to "Chapter 3 System Variables".

Category | System Variable Process
#AvgLogicTime | Displays the average Logic Time (Read, Perform,
Write) once every 64 scans. (Unit: ms)
#AvgScanTime | Displays the latest Logic Time (Read, Perform, Write,
Display processing) once every 64 scans. (Unit: ms)
#LogicTime Displays the latest Logic Scan Time (Read, Perform,
Write). (Unit: ms)
ScanTime #PercentAlloc | Calculates the Percent Scan's percentage. (Unit: % )
#ScanCount Excluding the current scan, counts the number of scans
performed.
#ScanTime Displays the latest Logic Scan Time (Read, Perform,
Write, Display processing). (Unit: ms)
#TargetScan Sets the Constant Scan Time. (Unit: ms)
#WatchdogTime | Displays the Watchdg Timer' value set either in the
editor or in offline mode (Unit; ms)
#DisableAutoStart | Defines the mode entered when the GLC starts up.
#ForceCount | Counts the number of times a variable is forced ON or OFF.
#10OStatus Displays the 1/O Driver's condition.
#Platform Indicates the controller's platform.
#Status Indicates controller's current status.
#Version Displays the controller's version data.
Status #Fault Used to stop the performance of an Error Handler subroutine.
#FaultCode Displays the latest error code
#FaultOnMinor | Controls the completion of the logic performed when a
minor error occurs.
#FaultRung Displays the rung where the error occurred.
#IOFault Turns ON when an error occurs.
#Overflow Turns ON when an overflow occurs due to mathemati-
cal commands or Real-to-Integer variable conversion.
#Command Changes the controller's mode.
Command #Screen Switches GLC screens by assigning screen numbers.
(BIN/BCD)
#Clock100ms [ Create 0.1s clock.
#Year Stores Year data as BCD two digits.
Time #Month Stores Month data as BCD two digits.
#Day Stores Day data as BCD two digits.
#Time Stores Time data as BCD two digits.
#WeekDay Stores Day data as an integer value between 0 and 6
#LadderMonitor | Starts and runs the GLC Ladder Monitor Feature.
Others #RungNo Sets the starting rung number to be displayed by the
GLC Ladder Monitor Feature.
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