PREFACE

Thank you for purchasing Pro-face’'s ladder logic programing software “ Pro-
Control Editor Ver. 3.0” for use with GLC series units.

To ensure correct use of this product, be sure to read the included manuals care-
fully and keep them nearby so that you can refer to them whenever required.

o ——————————————— — — — — ——— — — — — — —

(1) The copyrightsto all programs and manuals included in the “Pro-Control
Editor Ver. 3.0” (hereinafter referred to as “this product”) software are re-
served by the Digital Electronics Corporation. Digital grants the use of this
product to its users as described in the “ Software Operating Conditions sec-
tion”. Any actions violating the above-mentioned conditions are prohibited
by both Japanese and foreign regulations.
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| (2) The contents of this manual have been thoroughly inspected. However, if
| you should find any errors or omissions in this manual, contact your local
I representative.

| (3) Please beawarethat Digital Electronics Corporation shall not be held liable
| by the user for any damages, losses, or third party claims arising from the
I uses of this product..

| (4) Differences may occur between the descriptions found in this manual and the
| actual functioning of this product. Therefore, the latest information on this
| product is provided in datafiles (i.e. Readme.txt files, etc.) and/or separate
I documents. Please consult these sources as well as this manual prior to use.
| (5) Even though the information contained in and displayed by this product may
| be related to intangible or intellectual properties of Digital Electronics Cor-
| poration or third parties, Digital Electronics Corporation shall not warrant or
I grant the use of said properties to any users or other third parties.

| (6) Please be awarethat Digital Electronics Corporation shall not be held liable
| by the user for any damages, losses, or third party claimsarising from the use
\ of this product.

— e e e e o  —————— e

© 2000 Digital Electronics Corporation. All rights reserved.
Digital Electronics Corporation November 2000

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

The company names and product names used in this manual are the trade names,
trademarks (including registered trademarks), and service marks of their respec-

tive companies.

This product omitsindividual descriptions of each of these rights.

Trademark / Tradename Right Holder

Microsoft, MS, MS-DOS, Windows, Windows 95,

Windows 98, Windows NT, Windows Explorer Microsoft, U.S.

Intel, Pentium Intel, U.S.

Flex Network Digital Electronics Corporation
Pro-face (in Japan and other countries)

IBM compatible

IBM, U.S.

Adobe, Acrobat

Adobe Systems Incorporated

The following terms used in this manual differ from the above mentioned formal

trade names and trademarks.

Term used in this manual

Formal Tradename or Trademark

Windows 95 Microsofte Windowse 95 Operating System
Windows 98 Microsofte Windowse 98 Operating System
Windows NT Microsofte Windows NTe Operating System
Windows 2000 Microsofte Windowse 2000 Operating System
MS-DOS Microsoftr MS-DOSe Operating System
Word 97 Microsofte Word 97

Acrobat Reader Adobee Acrobat® Reader
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HOW TO USE THIS MANUAL

This manual is“Pro-Control Editor Ver 3.0 Operation Manual” which describes
how to use the “Pro-Control Editor Ver 3.0” software (hereafter referred to as “this
product”).

The Pro-Control Editor Ver. 3.0 CD-ROM includes the following PDF manuals.
» Pro-Control Editor Ver. 3.0 Operation Manual (This manual)
* Pro-Control Ver. 3.0 User Manual

To read these PDF data, Acrobat Reader 4.0 is needed. A PDF manual allowsyou
to display manual data quickly and easily on your PC via“Bookmarks”. It can also
be distributed via e-mail etc. as adatafile dueto its small size.

The following table provides alist of the manuals related to this product. Please
refer to these manuals when you have questions.

Describes the procedures for installation and operation of

Pro-Control Editor Operation

. this product. Includes a tutorial lesson, and an extensive
Manual (this manual)

warning/error message list.

Data  |Pro-Control User Manual Describes the software settings used for GLC series units.

Included This product's Help data contains:

in this 1. Pro-Control Help (Describes the features, functioning,
roduct _ n ration of this pr

p Online Help and operation of this product)

2. DIO Driver Help (Describes DIO driver operation)
3. Flex Network Driver Help (Describes Flex Network
Driver operation)

GLC series User Manual , _
GLC series units’ hardware users manual.
(sold separately)
Operation Describes the procedures for the installation, operation,
Manual and functioning of GP-PRO/PBIII.
Tag Reference |[Includes detailed descriptions on the “Tags” used to
Related GP-PRO/PBIII  |Manual specify functions used on the GP unit.
Manuals ™ _ Describes both the pre-made Parts included with GP-
Data Parts List
PRO/PBIIl and the symbols that can be called up.
PLC Connection |Describes how to make connections between GP series
Manual units and other manufacture’s PLCs.
2-Way : . .
. Operation Describes the procedures for the operation, and
Communicator o ,
» Manual functioning of 2-Way Communicator Software.
Software

In addition to these manuals, information on additional/modified functions may be
provided as additional datafiles and readme.txt on either afloppy disk, or on this
software’s CD-ROM.

The corresponding GP screen creation software for this product is GP-PRO/PBIII
for Windows Ver.5.0 or later.

*1 This CD-ROM also contains all GP-PRO/PBIII for Windows Ver.5.0 ( reference) manuals
(PDF manuals), except the “ Installation Guide” .

*2 The 2-Way Communicator software compatible with this product requires Pro-Server with
Pro-Studio for Windows Ver. 3.0 or later. The Pro Server with Pro-Studio for Windows Ver.
3.0 operation manual is stored on its CD-ROM in PDF format.

Pro-Control Editor Ver. 3.0 Operation Manual 3



TABLE OF CONTENTS

PR EF A C E e 1
TRADEMARK RIGHTS et eeans 2
HOW TO USE THIS MANUAL oot 3
TABLE OF CONTENT S Lot e et e e e e e eeenans 4
MANUAL SYMBOLS AND TERMINOLOGY ..ot 8
PREC AU T ION S e e e e e e e e e e r e e e e e e e e e e eeeanns 10
CHAPTER 1 PRO-CONTROL EDITOR FUNDAMENTALS I
1.1 About Pro-Control EAiTOr ..o 1-1
1.2 NEXE SEEP ittt 1-1
CHAPTER 2 INSTALLATION I
2.1 Installing the EITOr ..o 2-1
2.1.1  Installation Procedure...........coiiiiiieiieieieseeeeeeeeeesese e 2-2
CHAPTER 3 CREATING A LOGIC PROGRAM (TUTORIAL) I
il OVEINVIBW oottt bttt a b 3-1

3.1.1 Preference Area Settings (Prior to Creating a Logic Program) .. 3-2

3.2 Creating and Deleting Variables ..........ccccoveveiieciie e, 3-6
3.2.1 Creating aVariable LiSt ..o 3-6
3.2.2 Selecting Variable TYPES ......cocvieiiiiiiecece e 3-8
3.2.3  Saving YOUr Program .......cccccceeiieeiiueeseesieesieesseesessneessesssessses s 3-9
3.3 Inserting Rungs, Instructions and Branches..........ccccccevvveenveieeneenne 3-10
331 INSerting @RUNG ...ocvieiecee e 3-10
3.3.2 Deleting @RUNG .....ccoeiiiiieecee e 3-11
3.3.3  INSerting INStrUCTIONS ......couviuieieieee s 3-12
3.3.4  Deleting INStrUCLIONS ......ccveeiviiiiiecee e 3-15
3.3.5 Copying and Pasting INStrUCtioNS ...........ccccvererieeieenenesese e 3-16
3.3.6  INserting BranChes ..o 3-17
3.3.7  INitiaization LOQIC ...cccvviivieiiiciee ettt 3-19
3.4  Assigning Variablesto INStruCtioNS ........ccooeveneveninenieeeese e 3-21
3.4.1  Instruction Parameter BOX ........cccoccevieeresieeseeseeseesieeseeseeseeennens 3-21
3.4.2  Entering Variables.........c.cooveiiiiiiie e 3-22

4 Pro-Control Editor Ver. 3.0 Operation Manual



3.5 Documenting aLadder LOgiC Program ........cccccoccerereneneneresesiesienns 3-27

3.5.1 Adding aProgram DeSCription .........c.cecerverieeieenereseseseseeeens 3-27
3.5.2 Adding a Rung DeSCription........cccceeveeiieiiieiieeseesie s 3-28
3.5.3 Adding Descriptionsto Variables...........ccceevrininincneninenene 3-29
3.5.4 Description List Dialog BOX ......ccccueeviiiiecieeieesee e eses e 3-30
3.6 Copying, Cutting and Pasting RUNGS .......cccccceiiiiieenie e 3-31
3.6.1  CopYiNg @aRUNG ...cocvriiriiiiiieerese s 3-31
3.6.2  Pasting @RUNG .....coovieiiiiie e 3-31
3.6.3  CUt COMMEANG .....ooviriiiiiieieeie e e 3-32
3.7 Subroutinesand Labels ..o 3-33
3.7.1  Inserting @ SUBIOULINE .......cooveiiierereseeee e 3-33
3.7.2  Inserting LabelS......ccvoiiiiiece e 3-35
3.8 Navigatinga Ladder LogiC Program .........ccccceeevereneneneneseseseseens 3-36
3.8.1 The [Find] Command ........cccccoririrenireninieiere e 3-36
3.8.2 The[References] Command .........cccccceviviiieiieeien e esee e 3-37
3.8.3 [References] Dialog Box with Other Dialog Boxes.................. 3-38
3.8.4  USINg BOOKMArKS ......ccvviiiiiiicie e 3-39
3.8.5 Usingthe[Go To Rung] Command...........cccceevrverviineiersineennnnns 3-40
3.8.6 Using the[Go To Label] Command ..........ccccevvvirenenenenenenn 3-40
3.9  1/O CoNfigUIration ......cccueeiiiciecie e 3-41
3.9.1 Assigning Variablesto [/O ......ccoovviveiiiiiiececce e 3-41
3.9.2 Unassigning Variables from the [Configure I/O] Dialog Box .. 3-48
3.9.3 Assigning /O to Variables.........ccoceeveeiiiiiie i 3-48
3.10 Checkingthe Validity of a Program ........ccccccceviiiiieniecieesie e 3-49
3.11  Printing Your Ladder LOgiC Program .........ccceeerenenenenenesenenenns 3-51
CHAPTER 4 RUNNING THE LADDER LOGIC PROGRAM I
4.1 Configuringthe GLC Controller ......c.cooviveevieiiiececeece e 4-1
4.1.1  Writing to the Editor Controller ..., 4-5
4.1.2  GOING ON-IINE .o 4-6
4.1.3 Ethernet function (GLC model: GLC-2400) .......c.cccccvevveevvernnnne. 4-7
4.2  Starting and Stopping the Controller ... 4-8
4.3 Troubleshooting Using System Variables..........cccooenininineninencnnnn. 4-10
4.4  Viewing System Variables.......ccccoeiiiiieie e 4-11
45 Reading from the Controller ... 4-12

Pro-Control Editor Ver. 3.0 Operation Manual 5



N o] 01 YRS 4-13

4.7 CF Memory Loader Tool ( GLC model: GLC2400) .......cccccvverrruernnne 4-13

4.7.1 CF Memory Loader Tool Creation/Transfer .........cccocevvrereenne. 4-13

4.7.2  System Information DiSplay ......ccccceevievieiieeiie e 4-14
CHAPTER 5 ON-LINE EDITING I

5.1  BefOr@ EitiNg ..ocoeciie ittt st 5-1

5.2 Using Colorsfor On-lin€ EAiting ......ccccceevieiiiiiiie s 5-1

5.3 Turning Discretes ON and OFF ... 5-2

5.4 Forcing DiscreteSON and OFF ..o 5-3

5.5 Changing Variable ValUes ... 5-3

5.6 Changing Variable Attribute .......cccccvieiiie i 5-4

5.7  DataWatCh LiSh.....oooiiiiiiieriseseseeeeee e 5-6

5.8 Online Edit (GLC model: GLC2400).......cccccvmeerreeereenireieseeeneeseeseeenees 5-7

5.8.1 Editing Functionsin Online Edit.........c.ccocoininininieninenc e 5-7

5.82  SAVING DAA .....cceiiiiiierieicre e 5-9
CHAPTER 6 USING THE EDITOR AND GP-PRO/PBIII |

6.1 Importing thel/O Symbolsto GP-PRO/PBIII ......ccccoceiiiiiiiiiiiinns 6-1

6.1.1 To Open aGP-PRO/PBIII Project ......cccccovveviviieeiiecieecee e, 6-1

6.1.2 Selecting the GP type and PLC type .....cccoevvererinieeerene e 6-1

G 00 G T 1 1 110 ) PR 6-2

6.1.4  Creating Operation Screens with GP-PRO/PBIII ...........cccue...... 6-5

6.2 Linking Editor Variableswith GP-PRO/PBIII Project Objects........ 6-9

6.3 Transferring Screenstothe GLC ... 6-9

6.4 Operatingthe“Pump Project” .......ccccoviieiie e 6-10
CHAPTER 7 PRO-CONTROL EDITOR AND PRO-SERVER (GLC MODEL: GLC24OOI

7.1 Importing GLC Variables..........cooiiiiiiiieeeeeeeeee e 7-1

7.2 S100 File ChECK ...ooiveeeeeeeeese et 7-2

6 Pro-Control Editor Ver. 3.0 Operation Manual



Appendix 1 ERRORS AND WARNINGS I

200-299: Logic errors and WarNiNgS........cccueeeveeieeeireeseesireesesssseesseesseens Al-1
300-399: Variable errors and Warnings .........ccocceeeerererieeneeseseseseesnenns Al-4
400-499: Editor 1/O errors and Warnings ........cccccceeeeeevueeseesireesesssneesnnns Al-5
500-549: Generic 1/O driver EITOrS.......ccooivereereeieeneere e Al-5
800-899: SPeCifiC I/O driVEr EITOIS ....cceeeeeriierereree e A1-6
900-1000: Specific I/O driver WarNiNgS........cccevveeieesieeeseesreesieessneesnens Al-6

Appendix 2 GLOSSARY OF TERMS I

Pro-Control Editor Ver. 3.0 Operation Manual 7



MANUAL SYMBOLS AND TERMINOLOGY

This manua uses the following symbols and terminol ogy.

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

Also, if you have any question about your personal computer, Windows 95, Windows
98, and Windows NT, 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

ﬁ Incorrect operation resulting from negligence of this instruction may

= cause death or serious injury.
Warning

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

>

9
3

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

Q
g
S
~

Imp

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

Actions / procedures that should not be performed.

B General Information Symbols and Terms

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

Symbol Description
E'Note: Provides hints on correct use, or supplementary information.
2]

Indicates related (manual name, page number) information.
*1, *2, (etc.) [|Indicates related supplemental information.

Indicates the personal computer’s keys.

m Keyboard Compatibility List

Software for editing, transferring, and monitoring a GLC unit’s

ladder logic program.
Controller The control function of a GLC unit.

Pro-Control Editor

GP-PRO/PBIII . ,
_ The screen creation software GP-PRO/PBIII for Windows Ver. 5.0 or
(screen creation
later.
software)

GLC Indicates the “GLC series” of graphic logic controllers
manufactured by the Digital Electronics Corporation.

PLC Abbreviation for Programmable Logic Controller
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B Keyboard Compatibility List

These keys may vary depending on the type of personal computer keyboard you
are using.
This manual uses the following symbols to indicate a personal computer’s keys:

Type IBM Compatible
Symbol 101 keyborad
Esc
Tab =5
Ctrl
* Shif
Alt Alt
Delete
Back Back
Space Space

B Typical System Configuration

This manual describes this software’'s operating procedures and functions based on
the typical PC system configuration shown below.

If you use a different system configuration from this one, the screen shown on
your PC, aswell as various item names may be different. In this case, substitute a
functionally equivalent item for the one(s) shown here.

Item Specification Remarks
PC/AT compatible
Personal Computer machine with Pentium
processor
Memory 32MB
Windows 95 compatible
Mouse
mouse
0S Windows 95, 98, NT
GLC GLC 100 Series
_ Digital’s GPW-CBO02 cable
GLC Connection Cable RS-232C ; _
is required.
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PRECAUTIONS

B Product Usage Precautions

To prevent program malfunctions or accidents, be sure to observe the following:
ﬁ » Applications shown in this manual are only for your refer-

Warning

ence. Please be sure to check if all units and system

equipment are operating correctly and safely before us-
ing.

» Please contact Digital Electronics Corporation or an autho-
rized agency when considering the use of this product for
special applications, such as with equipment or systems for
transportation, moving, medicine, aerospace, nuclear, or for
undersea data communication.

e Touch panel switches should NOT be used for a device’s
Emergency Stop Switch. Generally speaking, all industrial
machinery/systems must be equipped with a mechanical,
manually operated emergency stop switch. Also, for other
kinds of systems, similar mechanical switches must be
provided to ensure safe operation of those systems.

« When a GLC unit problem would cause a serious or fatal
accident, or would seriously damage equipment, please
install your own backup or fail-safe*! system.

.

This product is not designed or manufactured for use in a machine or system that is to be
used under circumstances where human life is potentially at risk.

Do not turn off your PC’s power switch during the performance of a program.
Do not modify the contents of this product’s project files using the text editor feature, etc.

Do not transfer screens to the GLC which contain features the GLC series unit does not
support.

B CD-ROM Usage Precautions

@ To prevent CD-ROM damage or CD-ROM drive malfunctions, please observe the
following instructions:

Do not remove the CD-ROM disk from the CD-ROM drive while the drive’s operation lamp
is lit.
Do not touch the CD-ROM disk’s recording surface.

Do not place CD-ROMs in a place where they may be exposed to extremely high or low
temperatures, high humidity or dust.

*1 Preparations for minimizing defects caused by wrong operation or data errors from sensors/
controllers.
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B Product Restrictions

This product has the following restrictions:

Important

GLC100/300 series units do not support the Pro-Server with Pro-Studio for
Windows (2-way Driver) software.

The GP-PRO/PBIII software displays screen data using your personal
computer’s fonts and graphic functions. Therefore, there may be a slight
difference between data displayed on your personal computer and the
same data displayed on the GLC unit.

GP-PRO/PBIII functions which cannot be used with GP-370 series units (i.e.
AUX Output, Inching Tags, t-Tag AUX Output, Backup Function etc.) cannot
be used on the GLC100.

The device codes and address codes used to specify indirect addresses for
GP-PRO/PBIII E-tags and K-tags cannot be used with the Pro-Control Editor
since the Editor is not equipped with the variables associated with these
device/address codes.

If the GLC’s logic time (scan time) becomes too long, the sampling time
designated for the trend graph may not be accurately maintained.

When using arrays with the Pro-Control Editor, do not delete any array-
elements in GP-PRO/PBIII.

The GLC’s system cannot be set up via the DOS Transfer Tool feature.

If Word 97 (or later versions) is installed in your personal computer
after installation of Pro-Control Editor, Editor logic programs (\WLL)
g\annot be opened via the Windows Explorer program, since the
eXtension link of WLL has changed to Word. In this case you should
start up the Editor software program and then open the Logic Pro-
gram (\WLL).

Only real numbers can be used with the E-tag and K-tag’s “Float”
function. However, there may be some error due to differences in tag
precision with the GLC variable.

GLC variables cannot be used for the trend graph’s Block Indirect Display
when M to M is selected as the PLC type.

GLC variables are handled using 32 bit-device Low/High order.

With the GLC100, the Q-tag’s Sub Display feature cannot be used.

If a GLC’s Logic time (scan time) period is too long, sound file reproduction
may be interrupted during playback.

When you are designating a bit using an Integer-type Variable, if a T-tag or a
W-tag’s bit (except the “REVERSE” setting) is written to, all bits will be
changed to “0” except for the one that has been designated using an
Integer-type Variable.

When placing multiple T-tags used to reverse a bit's action (e.g. ON or OFF)
on a (Base) screen, if the same integer variable (i.e. "01") is used to desig-
nate the bit position used by more than one of these T-tags, only the T-tag
placed last (top-most) will be enabled.

All GLC Retentive Variable data is retained by SRAM backup memory that
uses a lithium battery. The battery’s back up period lasts approximately 60
days in its initial condition (fully charged), and approximately 6 days when
the battery life is almost finished. If you need to back up data for a longer
period, you need to either use back up data in your host computer, or
configure the Editor system so that the Editor can back up data.

Pro-Control Editor Ver. 3.0 Operation Manual 11
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With the GLC2400, AUX can only be used for reset input.

Online editing edits the logic program stored on the SRAM. Though all the
data on the SRAM may be lost during battery loss at off-state, backup data
will be reloaded from the FEPROM. Be sure to “copy to FEPROM (at off-line
menu of GLC)” or backup the logic program as WLL file using the Pro-
Control Editor.

Due to differences in PC and GLC Real value accuracy, the values displayed
during "Monitoring Mode" may differ.
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Chapter 1 - Pro-Control Editor Fundamentals

Pro-Control Editor Fundamentals

About Pro-Control Editor

Pro-Control Editor Ver.3.0 (hereafter referred to asthe “ Editor”) isalogic pro-
gramming software for use with GLC Series units.

This software contains many features, such as:
* aGLC DIO unit driver

» a GLC FlexNetwork I/F unit driver

* alL adder logic program editor

* Ladder logic program transfer feature

» Cross reference reports

» Monitoring feature

* Online Edit Function™

« Communication via Ethernet **

The Editor allows you to create ladder logic programsin agraphica (drawing pro-
gram-like) Windows environment. The logic program created on your personal com-
puter with the Editor can then be used for unit operation after it istransferred toaGLC
Seriesunit.

Also, the variables created in the Editor can be transferred to and used in common
with the GL C compatible GP series software “ GP-PRO/PBII1 for Windows Ver. 5.0”.

Next Step

Next chapter describes about installation of this Editor software. Be sure to operate
correctly according to the on-screen instructions as well asthis manual.

*1 Supported by GLC-2400 only.
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Chapter 2 - Installation

Installation

Installing the Editor

B System Requirements

Item Specification Comments
Pentium133MHz or higher
Personal Computer Windows Compatble recommended.

(IBM PC/AT compatible)

VGA (640X480 dots) or higher resolution with

Display more than 256 colors
Windows 95/98/2000/NT (Ver.4.0 or later)
Mouse .
compatible
. . Minimum Standard Acrobat Reader will require
Hard Disk S.pace Required additional 15MB disk space o
for Installation 8MB 10MB install.
Memory 16MB or larger (32MB is recommended)
) Windows 95/98/2000/NT (Ver.4.0 or later)
Printer .
compatible
Ifyour personal computer's RS232C
connector is not equipped with either
Transfer Cable Digital's GPW-CBO02 (sold separately) QuPP

a D-sub 25pin or 9pin, a conversion
connector is required.

English, Korean, Chinese and
Operating System Windows 95/98/2000/NT (Ver.4.0 or later) Taiwanese OS compatible (English
text entry only)

GLC100-**41-24V
GLC Models GLC300-**41-24V
GLC2400-**41-24V

Screen Creation Software |GP-PRO/PBIII for Windows Ver. 5.0 or later

A._, Prior to installing the Editor, shut down all your personal computer

L application programs, including any resident programs such as a vi-
important pp prog g any prog

rus detection program, etc.

@\ Installing the Editor in your personal computer while a resident virus detection pro-

Note: gram isturned ON may causethe personal computer’s power supply to turn OFF, or

2] itsoperating system to hang up (freeze). This, however, will not cause any problem
oncethe system isrestarted.

To correct this, restart your personal computer’s operating system, turn off all resi-
dent programs, and reinstall the Editor.

Pro-Control Editor \Ver.3.0 Operation Manual 2-1



Chapter 2 - Installation

B Program File Structure

The Pro-Control Editor CD-ROM datais organized asfollows. To install the
Editor, double-click on the “ Setup.exe” filein the” Disk1” folder.

\ProCtrl\Disk 1

\

\ProCtrl\Disk 2

\ProCtrl\Disk 4

An ad-on program to make ‘ GP-Pro/PB |11 for Windows
Ver.5.0' compatible with GLC units.

o Double-click ‘ Setup.exe’ inthe ‘Disk 1’ folder to install.
\ProPBWIn\Disk 27| (jjtjally, the setup of * Pro-Control Editor’ installsall the
required programs including this ad-on program.)

\ProPBWin\Disk 1 }

Installation Procedure

The following explanation assumes that:
Your Hard Disk Driveis C: (thedrivethe Editor will beinstalled to)
Your CD-ROM DriveisD:

B CD-ROM Installation (From Disk1)

=
)
-
o©

You need to install GP-PRO/PBIII for Windows Ver.5.0 prior to installing Pro-
Control Editor.
1. Insert the Pro-Control Editor CD-ROM in your “D (CD-ROM)” Drive.

2. Click on the Windows desktop’s [Star t] button, and select [Run...].
3. Enter the file name “ D:\ProCtrI\Disk1\setup” in the box.

4. Click on either [OK] or pressthe [Enter] key. After theinstaller window
appears, click on [Next]. The [Setup Type] dialog box will then appear.

5. After designating the type of installation, click on [Next] and follow the instruc-
tions given by the installer program.

As soon as the Editor’s installation is finished, the GP-PRO/PBI I for Windows

Ver.5.0 Add-on datainstallation starts automatically. Follow the instructions given

by theinstaller program.

When an incorrect item isentered or selected, click on [Back] and correct your entry
selection. If your new data is not accepted, restart the installation process from the
beginning.

Do not attempt to transfer Editor programs to different folders after the Editor software instal-
lation is completed, since all files related to Editor program operation have been automati-
cally placed in specific locations. If program files are moved, the Editor program will not
operate correctly.
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Chapter 2 - Installation

@ The Editor has its required files in set directories. If the directories are altered, the Pro-
Control Editor program will not operate correctly.

B Openingthe README.TXT file

Use the Windows Explorer program to select the Editor’s program folder “ C:\Pro-
control\” and double-click on [README.TXT]. This file contains the Editor
program’s latest information.

Pro-Control Editor Ver.3.0 Operation Manual 2-3
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Chapter 3 - Creating a Logic Program (Tutorial)

Creating a Logic Program (Tutorial)

This chapter presents step-by-step instructions for using the Editor to create a
ladder logic program in OFFLINE mode.

A sample of this chapter’s completed ladder logic programislocated
in the “ \Pro-Control\Sample” folder’s“ Sodal.wll” file. Refer to this data to help
you under stand the tutorial and learn how to use the Editor’s* Find” function. For
detailed explanations of each screen, refer to the Pro-Control Editor Help menu

SRl Overview

The following sections provide detailed explanations of each Tutorial area.

3.2 Creating and Deleting Variables

This section describes how to create, delete and set the initial value of variables
used in your Editor ladder logic program, as well asthe Editor’s Ladder Logic
program operation settings.

3.3 Inserting Rungs, I nstructions and Branches
This section explains how to configure the Editor, and describes how to create/
delete rungs and insert instructions and branches associated with them.

3.4 Assigning Variablesto Instructions
This section describes how to assign operands to instructions in an Editor ladder
logic program.

3.5 Documenting a Ladder L ogic Program

This section describes how to document an Editor ladder logic program. This
includes describing the overall program as well as specific rungs and instructions.
3.6 Copying, Cutting and Pasting Rungs

This section shows you how to copy, cut and paste rungs.

3.7 Subroutinesand Labels
This section shows you how to insert subroutines and labels in your Editor ladder
logic program.

3.8 Navigating a Ladder Logic Program
This section shows you how to navigate quickly through an Editor ladder logic
program.

3.9 1/O Configuration
This section describes how to assign variables in your Editor ladder logic program
to I/O terminals.

3.10 Checkingthe Validity of a Program
This section shows you how to check the validity of your Editor ladder logic
program.

3.11 Printing Your Ladder Logic Program
This section shows you how to print out your Editor ladder logic program.
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Preference Area Settings (Prior to Creating a Logic Program) |

Prior to creating a logic program using the Editor, you can designate the
general settings used in order to customize your program creation/operation.

B Designating Settings
1. Sdlect [Preferences] from the [File] menu and the [ Preferences] dialog box will
appesr.

Preferences

Editar i Monitoring |[ Confirmation || Clipboard |

E Edit new inztructions automatically
E K.eep window zettings between sessions

Append new rungs and instructions after existing ones
E [rather than inzerting them before]

T Keep editor on tap
Tl iClear logic wher going OF-Line

I¥]| Erable auto saves Eveny: |1 0 :El:: i,

|| oK I || Cancel | || Apply | || Help

2. Click on each check box to select or de-select asetting. The followings page’s data
explains each tab setting.
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& Editor Tab If selected, the [Instruction Pa-
rameter] box isautomaticaly
Preferences opened for any new instructions

inserted in your program.
(Default: selected)

¢ If selected, the Editor opens at start
up al windows that were open at the

Editor [ Manitoring |[Confirmation |[Clipboard |

Jwl] Edit ress instructions automaticaly

Il Keep window settings between sessions

4 ﬁf&i??h“;i“{r{;‘;ﬁié Tﬁé&?ﬁféﬁiﬁ‘m end of thelast sesson. Settings (such
T Keep edior on top— aswindow size and position) for any
I e i when ain - ne— \;Valsr:igvnvjr geg'ad#&”%%u; gi :;'Sgl -
8 Enatle adosove | Evay: [10]_EH) rin— to the [Data Watch] window which
retains its contents when the current
IESIEERN TN program runs On-line.

(Default: selected)

—— = |If selected, new instructions are
appended to the right of the [focus].
Objects (including rungs, labels,
and subroutines) are appended
below the [focus]. If cleared, new
instructions are inserted to the left
of the [focus]. Objects are inserted
above the [focus]. If the [focug] is
on a[shunt], new instructions are
inserted on the [shunt].

(Default: selected)

* |If selected, Editor windows display
on the top of any other windows
that are open.

(Default: not selected)

» |f selected, the ladder logic screen
will be cleared when going Off-line
from On-line.

(Default: not selected)

———— Savesthefilethat is being created
by the Editor after a pre-set number
of minute(s) elapses. Thefileis
saved as“*** WL™". When open-
ing the saved file, change the file
extensionto“.WLL".
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€ Monitoring Tab
Preferences  |f selected, [power ﬂOW] isdis

[| Monitaring ]Eonfirmatinn “ Clipboard] PL%?ggerI[Liwg C1:’|00 r\],tlr]OIIISer:d;Z

When orvline, update display feature that emphasizes the
ladder program run by the control-

T state Ao ler.

gvery (Default: selected)

B00 | millseconds  |f selected, [state flow] isdisplayed
whilethe Controller isrunning. [state
flow] isthe display feature that
emphasi zes the command run by the

o | coee \ T o \ e | controller. [power flow] and [state
— flow] can be displayed together on
the same screen.
(Default: not selected)

—e  Specifies how often the Editor
requests new data from the Controller
to update [power flow], [state flow],
datavalues, and the [status bar].

(Default: 500 msec)
@ Confirmation Tab — |f selected, the Editor accepts
changes you make only when you
Preferences cl ickg[Agply] Jfcl eargd, Editgr
[Edtor |[Moritonng]| Corfimation | Ciphoard accepts changes immediately but
R : , asks for confirmation.
Ditnnfnm changes when "Apply" not clicked (Default not sl ected)
W Contfim deletions If selected, Editor asks for confir-
[l Cortfirm creation of variables mation for all deletions when you
I Canfim cantroller gperations are creating your program.
I¥| Canfim undo actions (Default: sel ected)

— |f selected, Editor asksyou to
confirm the creation of every new
variable in your program. This
applies only to the Off-line environ-
ment.

(Default: selected)

—— |f selected, Editor asksyou to
confirm any change in the Control-
ler operation (i.e., Start/Stop, Read/
Write)

(Default: selected)

If selected, Editor asks you to
confirm any undo action.

(Default: selected)

“ (]4 Hl Cancel Hl Anply H| Helg \
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@ Clipboard Tab

Preferences « If selected, fields copied from an
[[Editer_|[Monitoring || Confirmation]| Cipbeard | Editor window to the clipboard are
Format far variabl jed t th-l'b d separated by commas

armat rar \Warabples copled o he clipboard: EX, M Varlabl e’ DISCrete,

20 Comma delimited a deSCI’BII&I on

(%) T ab delimited l (Default: not selected)

J| Use quotation marks If selected, field copied from an
Editor window to the clipboard are
separated by tabs.

Ex.,My_varigbleg[ TAB]Discrete| TAB]
adescription
|| 0Ok I “ Cancel ] || Apply ] || Help ] (DefaUIt: SeIeCted)

—e |f selected, fields copied from an
Editor window to the clipboard are
separated by delimiter and en-
closed in double quotes
Ex.,"My_variable", "Discrete”,
"adescription”

(Default: selected)

Gt

_Inthistutorial, be sureto usethe default settings. Click on [Cancel] to close the [Pref-
o\sj erence dialog] box and preserve the default settings.
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Creating and Deleting Variables

In this section you will use the Editor to create aladder logic program which
controls the operation of afast food restaurant soft drink machine.

Features of this machine include:

 The ability to fill small, medium or large cups automatically with the single
press of a button.

» The ability to dispenseice or sodaonly if acup is present under the dispenser.

* The ability to count the number of cupsfilled by the machine since it was
powered on.

A sample of this chapter’s completed ladder logic programislocated

in the “ \Pro-Control\Sample” folder’s* Sodal.wll” file.

KN Creating a Variable List

You can add variables a any point while creating aladder logic program. For conve-
nience, create alist of the variablesyou will usein the tutoria now. Varigbles are

addressable units of data you create and map to logic program instructions.
B Creating a List
1. From the [Data] menu, select [Variable List]. The Variable List window is
displayed.

¥ Varnable List =] E3
File Edit ¥iew Data Helpl

2. From the [Edit] menu, select [Add Variable], and the [Variable Type] dialog
box will appear.

2% Yariable Type

M ame: ]Eup_F'resent_h:ur_I CE ||

Dizcrete ro—
Integer [ Internal

Real —
Tirner (2 Input Apaly
Counter Ch Dutput e

il

Mot Azzigned
| Canfigue .. Tor
| Array Size: =]

M Fetentive ¥ Glohal

3. Type“Cup_Present_for_Ice” inthe Name field.
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A Variable names cannot begin with numerical characters or contain
m spaces. For example, you could not name a variable “1Switch” or
Important « g\yitch 17, but you could name it “Switch1”or “Switch_1”. Variable

names are not case sensitive. For a variable name, you can use only
alphabetical/numerical characters and “_" (under bar). A maximum of
20 characters can be used. Array/Timer/Counter’s element values and
Integer/Real bit values are included in these characters.

Also, the variables that are designated in the Global setting can be
read via the Pro-PBIII for Windows Ver.5.0 software’s Import feature.

e “Array”

\3:; An “array” variable consists of multiple elements of the same type, each having a
single unique name associated with it. The number of elementsislimited only by
the amount of memory available.

* “ Retentive’

[Retentive] is afeature associated with retentive variables, which are stored in
static (SRAM) memory. If [Retentive] isenabled, retentive variable values will be
retained in event that the GLC’s power supply iscut off. Retentive variable values
arepre-set in the programming mode'sdefault setting, therefore, in casethe GLC's
power supply is cut off or reset, the latest variable values will be retained. How-
ever, if the controller isreset in the monitoring mode, the variable values will be
initialized accor ding to the programming mode's default setting.
e “ Global”

[Global] check box sets the specific variable to global or local. Global variable
worksasavariablein GP-PRO/PB |11. GLC variablesdisplayed on thetags should

be set to [Global]. Setting can be made globally by selecting morethan 2 variables
at the sametime on the [Variable List] dialog box.
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3-8

3.2.2

Selecting Variable Types |

Thevariable“Cup_Present_for_Ice” isnow displayed in the [Variable Type]
dialog box. The words “Not Assigned” are highlighted in the list below it. There
in no variable type assigned to “Cup_Present_for_|ce’. Therefore, it needsto be
assigned as a discrete input.

B Assigning Variable Types

‘Note:
2]

1. Select [Discrete] from the [Variable Type] list.
2. Select [Input].

3. Click on the [Retentive] box to deselect it. Datawill not be retained if the
power supply is cut, or the GLC unit is reset.

4. Click on [Create]. “Cup_Present_for_Ice” has now been assigned asa dis-
crete input.

Note that the variable type change that you made to “Cup_Present_for_Ice’ in
the [Variable Type] dialog box has now taken effect in the [Variable List]
window and that the Variable Type dialog box is still open. If you had clicked on
[OK], the changes would still have occurred in the [Variable List] window, but
the [Variable Type] dialog box would have closed. The advantages of leaving
these dialog boxes open becomes apparent as you begin inserting rungs and
instructions as well as using Editor’sdrag & drop, click, and insert features.

You can select the variable types you want to view in the[Variable List] window by
selecting [View], then selecting the variable types you want displayed. A check
mark appears beside the selected variable types.

Now you have learned how to create avariable and assign avariable typeto it,
create the list of variables shown in the following table. Variables can be created
directly in the [Variable Type] diaog box.

Variable Name Variable Type I/0O Type |Hold/Release Global
Power_On_pushbutton Discrete Input Release Global
Cup_Present_for_soda Discrete Input Release Global

Ice_pushbutton Discrete Input Release Global

Large_pushbutton Discrete Input Release Global

Medium_pushbutton Discrete Input Release Global
Power_Off pushbutton Discrete Input Release Global
Small_pushbutton Discrete Input Release Global
Ice Discrete Output Release Global
Soda_valve Discrete Output Release Global
Fill_Timer Timer Internal Hold Global
Number_of Larges Counter Internal Release Global
Number_of Mediums Counter Internal Release Global
Number_of _Smalls Counter Internal Release Global

Closethe [Variable Type] dialog box when you have finished.

If you typed avariable nameincorrectly, simply renameit using the [Rename] option
in the [Edit] menu’s[Variable List] window. To create variables faster in the [Vari-
able List] window, pressthe INSERT key.
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Saving Your Program |

Saving your program periodically, or using the auto-saving function is recom-
mended for data protection.
B To Save the Program
1. From the [File] menu, select [Save ag].
2. Enter afile name. (Type“TUTORIAL” here asthefile name.)
3. Click on [OK].

You can also save your program by clicking l on thetoolbar or by pressing the

2] CTRL+Skeys.

< Summary >

In this section you have learned how to:

* create variablesin the [Variable Type] dialog box
* assign variable typesto variables

* save a program
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3.3

Inserting Rungs, Instructions and Branches

Thefirst step in creating a ladder logic program isto insert arung. Click on the
[File] menu’s [New] selection, the new program shown below will appear.

A sample of this chapter’s completed ladder logic programis|ocated

in the “ \Pro-Control\Sample” folder’s“ Sodal.w1l” file.

Program Description

Rl S TART
2|-END
3|-PEND

Inserting a Rung

3-10

Down the left side of each new program are three rungs labelled START, END and
PEND:

» The START rung indicates the start of the main program area.
» The END rung indicates the end of the main program area.

» The PEND rung indicates the end of the total program area. No rungs can be
inserted after the PEND rung.

The rungs between START and END are executed every scan. Any rungs inserted
above START areinitialization logic and are executed on the first scan only. The
area between the END and PEND rung is reserved for subroutines.

Seethe “ Programmer’s Reference” inthe” Editor Help” area for a
detailed explanation of the START, END, and PEND rungs.

Toinsert arung

1. Click on the rung number 1 left of the word START. Rung 1 is selected.

2. Right click once. A shortcut menu appears.

3. Select [Insert Rung]. A new rung appears at number 2, below the START rung.

4. Using the above method, insert four more rungs below the START rung. The
screen will be like the picture shown below.
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Program Description

— START

—_

]

LA ]

=

7]
—

— PEND

[m)

You can also insert arung by selecting [Rung] from the [Insert] menu, or by click-

‘Note: =
2] ingon *E| in thetoolbar.

Deleting a Rung |

B To deletearung
1. Select the rung you want to delete. In this example click on the number “2” (the
rung number) on the left side of rung 2.

2. Pressthe DELETE key, or right-click on the rung and click on the [Delete
Rung] selection. The [Delete] dialog box will appear.

# Delete

@ Delete rung 27
[ ox | [T ][ Bee |

3. Click on [OK].

Aswith other Windows applications, the Editor hasan “Undo” command. From

\gj the [Edit] menu, select [Undo Changesto XX], or click on ”E_J| in the toolbar.
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Inserting Instructions

There are many waysto insert instructions into an Editor ladder logic program and
assign variables to them. As you create the ladder logic program in the tutorial,
these methods are described and used.

Note: ° TheEditor executesor solvesinstructionsin aladder logic program from left to
NS right, top to bottom.

For more information on how the Editor solves ladder logic, seethe
“ Programmers Reference” in the “ Editor Help” area.

e Beforeyou insert any instructionsinto an Editor ladder logic program, you must
indicate which rung you wish toinsert the instructions on.

B Selecting arungtoinsert instructions

1. Here, you areinserting instructions on rung 2. Click on anywhere on therung 2 line
to select it, but not on the number “2” itsalf. The selected rung will then be high-
lighted, as shown below.

2. Once you have selected this rung, you can insert instructions. One way to do
that is from the toolbar.

The Editor toolbar contains the following buttons.

Click on these buttons to insert instructions into a selected rung. The meaning
of these buttonsis as follows.

H |_ Normally Open Contact (NO)
F

|7H: Normally Closed Contact (NC)
| [Coil (QUT

o |coroeuD

E Timer On Delay (TON)

||3 | Timer Off Delay (TOF)

e

| Up Counter (CTU)

| +

[9]a]s] Down Counter (CTD)

| -+
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B Method 1: Insert instructions from the toolbar

1. Click onthe IE button. Thefollowing box will appear.

-

The instruction now appears on the selected rung. Also, thereis abox above it
with aflashing cursor inside. Thisisthe “Instruction Parameter Box” and is
where you enter a variable to associate with the instruction. Thiswill be ex-
plained in more detail later in this chapter.

2. Click on theE button. This places an output coil on theright side of rung 2.
Though the “Instruction Parameter Box” is till flashing, pleaseignoreit for now.

For Variable entry information, refer to “ 3.4 Assigning Variables to
Instructions” .

21— | O_

3. Click on rung 2, between the NO and OUT instructions.

4. Click onthe*“Normally Closed” (NC) button W , andthat symbol will appesr.

21— A {_—

@\ For a description of each toolbar button’s feature, place the cursor over the button
Note: and read information that appearsin the status bar. Though the toolbar offersan
X2 easy way to insert frequently used instructions, it does not include all Editor in-
structions available within Editor. You can also insert instructions from the [I nsert

Instruction] dialog box using the following two methods.
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B Method 2: Insert instructionsfrom the[lnsert Instruction] dialog box
1. Right click anywhere on rung 3 and ashortcut menu will appesr.
2. Select [Insert Instruction]. The[Insert Instruction] dialog box appears.

The instruction’s
explanation
/ appears here
< Timer On Delay

This dialog box contains all instructions available to create aladder logic program
with the Editor. Asyou type or click each instruction, a descriptor of the instruc-
tion appears at the bottom of the dialog box.

. You can also bring up the [Insert Instruction] dialog box by selecting [I nstruction]

“ﬁ from the[Insert] menu or by pressing INSERT key after you have selected a rung.

Detailed descriptions of all instructions are available via the Editor
Help system feature.

3. Scroll through the instruction list until “TON” isfound.
4. Select “TON”.

Aswith the [Variable Type] dialog box, you have a choice of clicking on either
[OK] or [Apply] to register your selection. Since you are entering other in-
structions in your ladder logic program in this tutorial, the [Insert I nstruction]
dialog box needs to remain open. To do this, click on [Apply].

| TOM
3 I'M H—
| PT ET

5. Click onrung 3, to theleft of the TON instruction.
6. Scroll throughthelist of Editor instructionsuntil youfind“NO”.
7. Double-click on“NO” and that symbol will appear.

TON
— | IN Q—
PT  ET

3-14 Pro-Control Editor Ver.3.0 Operation Manual



Chapter 3 - Creating a Logic Program (Tutorial)

B Method 3 Insert ingructionsby typing in the[Insert Ingruction] dialog
box

Note: 1 1YPE“OU inthefield abovetheinstruction list.

X2 Theingruction list automatically scrollsuntil the“OUT” ingtruction appearsat thetop
of thelist. Also, its name appearsin the bottom left hand corner of the dialog box.

4 Inzert Instruction

2. Click on the rung section to the right of the TON instruction.
3. Click on [Apply] and the TON box will appear.

TN

PT ET

Deleting Instructions

Here, you will delete the OUT instruction you just inserted into rung 3.

B To delete an instruction

1. Right click on therung 3's OUT instruction and a shortcut menu will appear.

2. Select [Delete]. A dialog box will appear to confirm that the instruction isto be
deleted.

## Delete

@ Delete the instruction "OUT ™7

3. Click on [OK].

'iVote' You can also delete an instruction by selecting it and pressing the DELETE key, or
X2 clicking on E in the toolbar.
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KRR Copying and Pasting Instructions

Here, you will copy the instruction inserted into a rung and paste this instruction
into another rung.

B To copy an instruction
1. Click on the instruction you wish to copy.
2. Right-click and select [Copy I nstruction], or select the [Editor] menu’'s[Copy].

|EM| Yiew Search Insert Data  Contbrc
Undo Changes ta Rung 3 Chil+Z i
2 Edit Ingtruction. .. N

Cut Chrl

Undao Changes to Rung 2

Copy Instruction

‘ Cut Instruction

Paste Inztruction

LCopy Chl+C

Pazte Chrl+y
Delete Del
Select Range...

Delete Ingtruction

Edit Instruction. .. Enter
Diescription. .. Chrl+Dr

i
B To paste an instruction

1. Click on the place you wish to insert the copied instruction.
2. Right-click on the [Paste Instruction] or click on the [Edit] menu's [Paste].

EMl Wiew  Search  Inzert Data  Controller
z Unda Changes to Rung 2 Undo Changes ta Rung 2 Chil+Z +=
Delete Rung Cut Chrl
3 Inzert Instruction LCopy Chrl+C
E-E!:E:lEt Inzstruction
Dielete Del
Select Range...
Edit Instruction. .. Enter
Diescription. .. Chrl+Dr
2l |
3 T=\ — F
Off

3. Now the copied instruction is pasted (inserted) into the desired rung.

mT
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@ Editing New Instructions Automatically

Select the [File] menu's[Preferences], and select the [Editor] tab’s[Edit new
instructions automatically]. That will call up the variable name entering field
automatically whenever an instruction with no variable name assigned is inserted.

4 Preferences

Editar | Moritaring || Confimation |[ Clipboard |

Ml Edit new instructions automnaticall

¥l Keep window settings between sessions

Append new rungs and instructions after existing ones
@ [rather than inzerting them before)

| Keep editor an top
D LClear lagic when going Off-Line

| Enable auto saves Eweny: |10 :3:: mir.

[ Gameel ||| gpely ||| Hel

Inserting Branches

Thissection explainshow you can insert abranch on rung 2 between the NO and the NC
indructions. Thisbranch is designed to turn the light in the soda pop machine,

B Toinsert a branch

1. Place the cursor at the point on the rung where you want the branch to begin. In
this case, directly to the left of the NO instruction.

2. Click and drag the mouse to the right. The cursor has turned into a&Q with a
dotted line attached to it.

Whenever the end point of the branch isin an incorrect location, the Editor changes
your cursor to aS . Also, whenever the end point of the branchisin avalid location,
the cursor returnsto normal. If you release the cursor whileit isnormal, abranchis
inserted between the starting point and where you released the mouse. If you release
the mouse when the cursor isaS , abranch will not be created.

3. Click and drag the mouse to the right until the cursor is between the NO and
NC instructions and isnot a .

zl—ll__—m—

s

4. Release the mouse and a branch appears between the NO and NC instructions.

2 || |~ )
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B To add an instruction to a branch
1. Select the branch by clicking on the bottom of it.

2 { |

2. The[Insert Instruction] dialog box should still be open. If it is not, open it
using any of the previously described methods

3. Select the NO instruction from the [Insert Instruction] dialog box and insert it
using any of the previously described methods. Rung 2 will appear like this:

zl N L1 O—

@Ikv\ote: To delete a branch containing instructions you must first select and delete each in-
2] Struction.
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Initialization Logic |

Logic inserted above the START rung is called initialization logic. It is executed
only once when the Controller is started.

B Toinsert initialization logic

1. Right click on *“ Program Description” field located above the START rung. If
itisnot visible, select [Descriptions] from the [View] menu, and then select
[Program].

2. Select [Insert Rung] from the shortcut menu, and arung isinserted above the
START rung.

In thefollowing examplesthe rungs have been moved down one position (i.e. therung
which was previously number 2 isnow rung 3).

3. Right click on theinitialization rung (rungl).
4. Select [Insert Instruction] from the shortcut menu.
5. Sdect the SET indruction from the[I nsert Ingtruction] window and click on [OK].

1 {5

Thisrung is used to turn the soda machine'sice maker ON. It remains ON while
the soda machineis started up and only needs to be set once.

If you do not have [Append New Rungsand I nstructions] selected in the [Preferences)
dialog box, you must select the START rungtoinsert any initialization rungs. These
rungs will appear below the program description.

You have now completed rungs 3 and 4 of the ladder logic program aswell as one
rung of initialization logic. Please complete rungs 5-7, as shown on the following
page. To help you complete your program, please remember that the |P| instruction
isthe Positive Transition (PT) instruction.
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B Toinsert multiple branchesintorung 7:
1. Insert the first branch as previously described.

2. Insert the next branch by starting to click and drag from the same point as the
previous branch.

3. Drag the cursor around the previous branch to the point on the rung where you
want the branch to be inserted.

7 P _5%4 —

When the mouse is released, a new branch will be inserted over the previous
branch, when is then pushed down.

In the example below, instructions have been inserted on rungs 5-7.

O_

HOY
EN ol

IN - ouT
CTl
CE Q

P W

—P—

—P—

< Summary >

In this section, you have learned how to:
* insert and delete rungs

* insert and delete instructions

* insert and delete branches

* save your program
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Assigning Variables to Instructions

In the previous section you created a variable list which includes some of the

variables used in the tutorial ladder logic program. Please re-open the [Variable
List] dialog box now.

B To open the Variable List dialog box
1. From the [Data] menu, select [Variable List].

2. Movethis dialog box to the lower left corner of your screen. If the [Insert
Instruction] dialog box is still open, closeit by clicking on [Cancel].

Instruction Parameter Box |

In the previous section, afield appeared with aflashing cursor inside it when you
first inserted an instruction on arung. Thisisthe Instruction Parameter Box and
iswhere you enter the variables you want associated with the instruction.

B To accessthelnstruction Parameter Box of a basic levd instruction:

1. Double-click onrung 3'sOUT indruction. A text fieldwill open abovetheingructionwith
aflashingcursorinddeof it. Thisisthe® Instruction Parameter Box”.

@\ The“Instruction Parameter Box” can also be accessed by clicking on the instruction

Note: and pressing the ENTER key or by right clicking on the instruction and selecting
2] [Edit Instruction] from the shortcut menu.

General instructions (non-basic level instruction) have more than one “ Instruction
Parameter Box”. For example, aTIMER ON DELAY (TON) instruction has two
(2). Oneiswhere you assign a variable, and the other is where you enter the preset
time in milliseconds.

M To accessthe Instruction Parameter Boxes of general instructions

1. Click onrung 4's TON instruction. The TON instruction then changes as
follows:

F

Above the TON instruction ablack highlighted area will appear. Thisiswhere you
enter the variable to be assigned to the TON instruction. Next to the Preset (PT)

element is another black highlighted area. Thisiswhere you enter the preset time
in milliseconds.
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2. Double-click on the black highlighted area above the TON instruction to select

the “Instruction Parameter Box” . Here, you can assign atimer variable to the
instruction.

[ |4 Enter a variable

O name here
IH g

OfFT ET|D

3. Next, double-click on the areaimmediately to the left of the PT element in the
TON instruction. The [Data Value] dialog box opens. Here, enter the preset
time in milliseconds that will elapse before output (Q) is turned ON. (Assign-

ing variables and other operands to instructions will be discussed in the next
section.)

4. Close the [Data Value] dialog box.

Entering Variables

One method of entering a variable into an Instruction Parameter Box isto type
directly into the box.

B To enter text in the Instruction Parameter Box

1. Double-click on the OUT instruction’s Instruction Parameter Box on rung 3.
2. Type“Light” in the box.

3. Pressthe ENTER key. The following dialog box appears asking you to confirm
the creation of the variable.

2 Ladder Editor

@ Okay to create the wanable "Light'’ of type Dizcrete?

[ou can dizable this mezzage in Preferences).

Lo [ cancel || Hep |

4. Click on[OK]. Inthe[Variable List] dialog box the variable “Light” appears

in thelist. The Editor has automatically assigned it avariable type. In this case
it has assigned it as an internal discrete variable.

The Editor automatically assigns variable typesto any new instruction variables cre-
: ated. You can also type avariablethat already existsin your variablelist directly into

an Instruction Parameter Box. The variable is assigned automatically when you fin-
ished enteringit.
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5. Using the above mentioned method, assign the operand “ Power_Off_pushbutton” to the
NC ingruction on rung 3. Rung 3 should look likethis

I Fove r_0FF_pushbutton Light
B | | .~

2 If you changethe variables assigned to “ Coil” instructions (i.e. OUT, SET, RST,
Note: NEG) to“Retentive’, the“ Coail” instructions also automatically changeto “ Reten-
2] tive’ type(i.e. M, SM, RM, NM).

6. Assign thevariable “Ice_Maker " to the SET coil on thefirst initialization
rung. This variable can be created by typing it directly into the “Instruction
Parameter Box”. After it istyped, the initialization rung appears as follows:

I loe_Haker I
1 e
| i |

off

Another method of assigning variables to instructions isto simply drag the
variable from the [Variable List] dialog box to the instruction itself. This
method is very convenient if there are many instructions which need to have
the same variables assigned to them. The advantages of using this method will
be explained in Chapter 3.9 Assigning I/0O.

B To assign a variable using the Variable List dialog box
1. Cdll upthe[Variable List] dialog box.
2. Clickon*“Light” inthe[Variable Ligt] diaog box but do not rdease the mouse button.

3. With the mouse button still pressed, drag “Light” to the NO instruction located
on the branch on rung 3. Aswhen inserting branches, note that your cursor
initially becomes a(&. When the cursor isin this state you cannot assign the
variable to any instruction.

4. When you research the No instruction, your cursor will change to a [] mark.

Power_(Hf_puzhbutton Light
3 N L1 —
Baa 3 Variable List =[O
I File Edit “iew Data Help

lce_pushbutton Dizcrete
puzhbuttan Dizcrete
Light Dizcrete
Soda_valve Mediurm_puzhbutton Dizcrete
d— ——{|Mumber_of_Larges Counter
Hf A0 |Mupaber_of_Medims____ e

KRl

The variable is then assigned when the cursor isreleased. Aslong as the cursor
appears as a [{], you can assign the variable to an instruction.

Pro-Control Editor Ver.3.0 Operation Manual 3-23



Chapter 3 - Creating a Logic Program (Tutorial)

4. Release the mouse button. Thevarigble“Light” isnow assgned to the NO ingruction.

5. Click on and then drag the “Power_On_pushbutton” variable to the other NO
instruction on rung 3. Rung 3 should now appear as follows:

Pomer_On_puzhbutton Power_OFff_puzhbutton Light
2 | | =1 A
Linl off off
Light
| |
Gff

In general, variables which are expressions, constants are assigned to instructions
in exactly the same way as basic type variables, however, they must be typed in
manually since there is no window to drag them from.

B Copying Counter/Timer Variable Elements

When copying Counter/Timer variableelementsin any other ingtructions, all the
Counter/Timer variable elements are displayed in the list box.

When a Counter variable element is copied to another Counter, or a Timer variable
element is copied to another Timer, the variableis copied asit isand thelist box
will not display.

‘Note:
2]

1. Click onthe Counter/Timer variableand drug it to the instruction you wish to copy
theCounter/Timer varigble.

2. Sdlect thevariable eement displayedinthelist box.

Fill_Trrer
Sode_valve TOM .
4 | | IM o —
Off 4000 |FT  ET(O .
-
.
e
.
lee_pushbutton  Cup_Preszent_for_lce - - lce
5 | | | | T
Off off - Off
e
e
MH""'\-\.
Smal |_Plshbutton T
& | | EM DM
Off 4003 OUT|
ETREE
Fill_Tmer.PT
Fill_Trmer.ET
Fill_Trmer.C
Fill_Trrer. T
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Since you have learned how to assign variables to instructions, you can now
complete the remaining rungs of the program. A diagram of the completed rungs
is presented on the following page.

Notice that the MOV instruction on rung 6 and the NC instruction on rung 7
contain the variables “Fill_Timer.PT” and “Fill_Timer.Q" respectively. These
variablesrefer to the “PT” and “ Q" elements of the Timer with the “Fill_timer”
variable assigned to it.

B To enter these variables
To enter these variables you can either:
» select the Instruction Parameter Box and type the variable in directly,
or

» click on and drag the “Fill_Timer” variable from the [Variable List] dialog box
and add the “.PT” and “.Q” extensions in the Instruction Parameter Box.

These methods are used with rungs 6,7, and onwards. The application

! instructions’ exclusive variables such as “Fill_Timer.PT” or
Important» £ Timer.Q” consist of a variable name and a file extension:
***k CV (Current value)
*** PT (Set value)
***Q (Output bit)
*** R (Reset bit)
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3-26

< Tutorial Program Sample >

Fill_Tim=r
Soda_wa lwe TON
11 IN [ {_—
Off 4000 |PT ET|0
lza_pushbutton Cup_Fresent_for_lze lza
11 L )
Off Off Off
Sma | |_pushbutton Aoy
. EN OM
off 400001M OUT|Fill_Timar.FT
4000

Mumbar_of_Smalls

5]
CE q
Off "
ojey cvjo

Smal |_pushbuttan Cup_FPragant_for_lze Fill_Timar.Q
Pl 1} 11 (T
off off off

Ip

Red ium_pushbuttan

Off

1

Large_pushbutton

Off

Soda_valwve
11

Off

< Summary >

In this section, you have learned how to assign operands to instructions.
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Documenting a Ladder Logic Program

It is recommended that you document your ladder logic program. This data ex-
plains to users exactly how the program and each of its elements perform and is
useful when the program needs to be altered or debugged later on. In the Editor,
you can document how the program performs, how each rung operates and what
specific variables are used for.

Adding a Program Description

Thefirst description to add to your ladder logic program is a description explain-
ing the program’s features.
B To add a program description

1. Double-click on the “Program Description” field at the top of the screen, and
the [Description] dialog box will appear.

Program
Pragram Description

All Editor descriptions are entered here.

G

i\lote: Theword “Program”, above thetext field in the description dialog box, indicates
) thatthetext field containsa description of the program.

2. Click on the “Program Description” text.

3. Type “Thisprogram runsatypical fast food restaurant soft drink dispens-
ing machine’.

4. Click on [OK]. This description now appears at the very top of the ladder logic
program. (You may need to scroll up to seeit.)

This program runs a typical fast food restaurant soft drink dispensing machine.

‘ lce Maker
1 ©
| off

You can also add or edit a Program Description by double-clicking the lower left-

Note:  hand pand of the status bar.

X2
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Adding a Rung Description

Viathe Editor, you can add descriptionsto each rung of your program. Inthefollowing
example, adescriptionisadded to rung 5.

B To add a rung description

1. Right-click on rung 5’'s | eft side number.

2. Select [Description] from the shortcut menu and the [Description] dialog box
opens. It isthe same dialog box you opened previously, however, the descriptor
above the text field now says Rung 5 instead of Program.

@'\I\ote' You can also open the [Description] dialog box by selecting [Description] from the
) [Edit] menu or by clicking on || in thetoolbar.

Rung 5 controls the ice dispenser.

3. Click on the text field of the [Description] dialog box.

4. Type*“lceisdispensed for aslong asthe push-button ispressed, providing a
cup ispresent”.

5. Click on [Apply].

lce is dispensed for as long as the push-button is pressed, providing a cup is present.

lce_pushbutton  Cup_Present_for_Ice e

g || | | F
1T 1T U

Off Off Off

To add descriptions to the remaining rungs of your program easily, keep the
[Description] dialog box open.

B To add a description torung 3

1. Click anywhere on rung 3, outside of the I nstruction Parameter Boxes. The
descriptor at the top of the [Description] dialog box now says Rung 3.

2. Click on the text field.
3. Type “The Light remains on until the Power_Off Pushbutton is pressed”.

4. Click on [Apply]. Inthistutorial only the comments for rungs 3 and 5 are
explained.

3-28 Pro-Control Editor Ver.3.0 Operation Manual



Chapter 3 - Creating a Logic Program (Tutorial)

Adding Descriptions to Variables |

Descriptions can aso be added to each of the variablesin your ladder logic program.
You cannot however, add descriptions to labels or constants.

B To add a description to a variable
1. The[Variable List] dialog box should be open. If it is not, open it now by
selecting [Variable List] from the [Data] menu.

2. The [Description] dialog box should also be open. If it is not, open it now by
selecting [Description] from the [Edit] menu.

3. Click on any Instruction Parameter Box containing the variable “Fill_Timer”.
Note that not only does the [Description] dialog box contain the descriptor
“Fill_Timer”, but that “Fill_Timer” isalso highlighted in the [Variable List]
dialog box.

4. Click on the text field of the [Description] dialog box.

5. Type “The Fill Timer decides how long to keep the soda valve open. The preset
time changes depending on the size selected”.

6. Click on [Apply].

QI}V\ote' You can also add descriptionsto a variable by selecting the variable in the [Variable
\__)j List] dialog box, instead of selecting it from the ladder logic program.

B To add a description

Here you will add a description to the variable “Power_On_pushbutton”.

1. Click on the variable “Power_On_pushbutton” in the [Variable List] dialog
box. The [Description] dialog box now contains the descriptor
“Power_On_pushbutton”.

2. Click onthetext field of the [Description] dialog box.
3. Type “The Power On pushbutton starts the soft drink machine”.
4. Click on [Apply].

In thistutorial, descriptions are added to only the “Fill_Timer” and
“Power_On_Pushbutton” variables. Descriptions for other variables can be cre-
ated by simply repeating the procedure described here.
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Description List Dialog Box

The[Description List] dialog box displaysbrief, onelinedescriptionsof al variables
and rungsinthe program.

B To bring up the Description List dialog box
» Fromthe[View] menu, select [Description List].

B To view a detailed description from the Description List
dialog box

* Double-clickthe“Fill_Timer” variableinthe[Description List] diadlog box. The
[Description] dialog box displaysthe detailed description of the“Fill_Timer” variable.
The[VariableList], [Description], and [Description List] dialog box displays
changeto reflect therungsand variables selected in theladder logic program. However,
theoppositeisnot possible; for example, if avariableinthe[VariableList] diaog box
or adescription from [ Description] or [Description List] dialog boxesis selected, the
corresponding choiceisnot reflected in theladder logic. Inthe Editor, there are methods
which can beused to easily find specific variablesfor programming your ladder logic.
Thiswill beexplainedinmoredetail in 3.8 Navigating aladder |ogic program.

< Summary >

You have learned how to add descriptionsto the program, to rungsand to variables as
well ashow to call up the[Description List] dialog box.
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Copying, Cutting and Pasting Rungs

When creating aladder logic program, you may find you have to duplicate se-
guences of instructions on several rungs. You can speed up your work by copying
and pasting completed rungs.

KN Copying a Rung

In the following exercise, two rungs are added between rungs5 and 7. These
additional rungs contain the same instructions as rung 6 with different variables
assigned to them.

B To copy arung

1. Select rung number 6 by clicking on the left side number.

2. From the [Edit] menu, select [Copy].

If you wish to select arange of rungsto be cut or copied, click on the rung number of

'iVote: thefirst rung you wish to select. Hold the [SHIFT] key down and select the rung

&) humber of the last rung you wish to select. All rungs between the two are then se-
lected and can be cut or copied. Copying islimited to approximately 25 rungs.

Pasting a Rung

The Editor pastes rung(s) below the current rung, aslong as al the current rung is
not selected. If [Append new rungs and instructions] is not selected in the
[Preferences| dialog box, the copied rung isinserted above the current rung.

A rung cut and pasted is loaded to the Editor’s internal clipboard, then

! copied to the program. If you select an entire rung when pasting from

Important the clipboard, the Editor replaces the rung you have selected with the
rung in your clipboard.

B To pastearung
1. Click anywhere on rung 6.
2. From the [Edit] menu, select [Paste]. Rungs 6 and 7 are now identical.
3. Click anywhere on rung 6.
4. From the [Edit] menu, select [Paste]. Rungs 6 to 8 are now all alike.

@\ When pasting arung, all variablesand descriptions associated with that rung are also
Note: pasted. Be awarethat you may haveto edit the pasted rung.

X2 Thevariableson rungs 7 and 8 should now be changed, according to the following
example.
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3.6.3

G

X2

3-32

ote:

Wedium_pushbutton MO
7 1P EN |
Off GOOO N OUT|Fill_Timer. PT
o]
Number_of _HMediums
CTl
CE Q
Off R
0P [0
Laree_pushbutton MO
g 1P EN |
Off SO0C N OUT|Fill_Timer. PT
o]
Number_of_Larees
CTl
CE Q
Off R
0P [0

Cut Command

The Editor’s Cut command allows you to take a rung or section of rungs out of
one part of your program and move them to another. In the following tutorial, rung
4 isto be moved to the last rung of your program.

To use the “Cut” command

1. Click on rung 4.

2. From the [Edit] menu, select [Cut]. The rung is now taken from the ladder
logic program and placed on the clipboard.

3. Click anywhere on rung 8.

4. From the [Edit] menu, select [Paste]. Rung 4 is now appended to below rung 8.
The end of the program now appears as follows:

Fill_Timer
Soda_walve TON
a { P IH O
Off 4000 |PT ET|O

10 |—END

To movean entirerungto another part of the program, first select the rung and drag
it using the middle of the rung to the new location.

<Summary>
In this section, you have learned how to copy, cut, and paste rungs.
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WA Subroutines and Labels

When a[JSR] (jump to subroutine) or [JM P] (jump) instruction isinserted in a
rung, it tells the Controller to resume scanning starting at that subroutine or label.
The main difference between a subroutine and alabel isthat Editor executes a
subroutine and then returns to the point in the ladder logic directly after the [JSR]
instruction. If Editor jumps to alabel (through the use of the [JM P] instruction), it
continues executing the ladder logic program at that point and does not return to
the [JM P] instruction during that scan.

For more information on the [JMP] and [JSR] instructions, see the
“Programmer’s Reference” in the Editor’s Help menu.

Inserting a Subroutine

At the bottom of every Editor program are two rungslabelled “END” and “PEND”.

The“END” label signifiesthe end of the main program area. The Editor executes the
instructions between “ START” and “END” with every scan. The area between the
“END” label and the“PEND” (Program End) labd is reserved for subroutines.

In thefollowing tutorial, a subroutine is added.
B Toinsert a subroutine
1. Click on the [END] label.

2. From the [Insert] menu, select [Subroutineg]. The [Insert Subroutineg] dialog
box appears.

Ingert Subroutine

Marne:

] ||

|| [l I || Carcel |

3. Type"Reset_Counters’ inthe [Name] field of the [Insert Subroutine] dialog
box. A maximum of 32 characters, numbers, or underscore characters, can be
used for a subroutine name. Variable names cannot begin with numerical
characters and cannot contain spaces.

4. Click on [OK]. At the end of your program the subroutine will appear.

10— END
11|—5UB S5TARTReset_Counters
12|—SUB EMDReset_Counters

13|—PEND

Here, you insert your subroutine between the two new rungs labelled
“SUBSTARTReset_Counters’ and “SUBENDReset_Counters’.
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3-34

5. Right click on the “SUBSTARTReset_Counters’ label.

6. Select [Insert Rung] from the shortcut menu to insert a rung between the
“SUBSTART” and “SUBEND” rungs.

7. Right click on the rung “SUBSTART” and “SUBEND”.
8. Insert an “OUT” instruction in the rung.
9. Insert 2 branches around the “OUT” instruction.

10. Insert an “OUT” instruction on each branch. The following is the completed
subroutine.

Thisroutine will reset each of the Counters every time the machine is turned ON.

hNumber_of_Snzll=z. R

h

12

=
I
-+

Munber_of Hediumz. R

9]

o
+
—+

humber_ Largez. R

=
1

()

]
i

.F

Each of the variablesyou see here should be assigned to each of the“OUT” instruc-
tions. Assignthesevariablesnow.

This completesthe subroutine you can add morethan one subroutineto aladder logic
program by selecting either the* SUBSTART” or “PEND” rungsand repesating steps2
through6.

If you want asubroutine to be executed at some point in your ladder logic program you
mustinserta[JSR] ingtruction. Thisisexplainedinthefollowingtutorial .
Thissubroutineisexecuted assoon asthe‘Light” OUTPUT COIL onrung 3turns
ON. Therefore, the [JSR] instruction must be placed on rung 4.

B Toinsert a[JSR] instruction:

1. Select rung 3.

2. From the [Insert] menu, select [Rung].

3. Insert a[PT] instruction on rung 4.

4. Assign thevariable ‘Light’ to the [PT] instruction.

5. Insert a[JSR] instruction to the right of the [PT] instruction. Thisis done from
the[Insert Instruction] dialog box.

6. Type ‘Reset_Counters, the name of the subroutine, in the [I nstruction Pa-
rameter Box] of the [JSR] instruction. The rung appears as follows:

Lieht
4 Fl ¥ Rezet_Countereld
Off

Whenever the [JSR] instruction “Reset_Counters’ receives power, it will jump
to the subroutine “Reset_Counters’. Execution will resume from rung 5 once the
subroutine has finished execution.
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@\ To delete a subroutine, you must first delete the individual rungs. After that, delete
Note: the”SUB START” rung. The* SUB END” rung will then be automatically deleted
2] when the“SUB START” rung isdeleted.

Inserting Labels

A label, which is combined with a[JM P] (Jump) instruction, can beinserted in any
part of aladder logic program. When the Controller executesa[JM P] instruction, it
jumps to the designated labdl and begins executing the program at that point.

Labels are inserted above or below the selected rung depending if [Append new
rungsand instructions] is selected in the [Preference] didog box. Thistutoria does
not use any labels. However, to insert one, the following procedureis used.

B To assign a label to your ladder logic program:
1. Click anywhere on the rung.

2. From the [Insert] menu, select [Label]. The[Insert Label] dialog box appears
prompting you to insert aname for your label.

Insert Label

Marme:

] |

|| M, I || Cancel |

Thisisthe namethat is designated in the [JM P] instruction in your ladder logic.
The same rules that apply to naming variables apply to naming labels.

B Toinsert a[JMP] instruction

1. Right click on the right of the last instruction on the rung and select [l nsert
I nstruction] from the shortcut menu.

2. Double click the [JM P] instruction in the [I nsert I nstruction] dialog box. The
[JMP] instruction isinserted as the last instruction on the rung. Whenever the
Editor sees thisinstruction in your program, it jumps to the designated |abel.

< Summary >

This section explained how to create subroutines and labels and insert [JM P]
(jump) and [JSR] (jump to subroutine) instructions.
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Navigating a Ladder Logic Program

If aladder logic program islarge, using the scroll bars to locate specified pointsin
your logic can take quite abit of time. As aresult, there are features available to
help you find specified item in your program much more quickly. These are the
[Find], [References], [Bookmark], [Go to Rung] and [Go to L abel] commands.

The [Find] Command

The[Find] command dlowsyou to locate specific textud referencesin your ladder logic.
B To use the Find command:

1. If you have any windows open, close them before you use the [Find] command.
2. From the [Sear ch] menu, select [Find]. The [Find Text] dialog box appears:

Er
T et ta find: Jl
= ptions=———) - Direction
| Case zensitive %) Forward

H Whole wordz anly 79 Backward
ﬂ Continue from top

=Scope =[rigin
{#) Gilobal %3 From cursor
2 Selpeting aply i3 Entire scope

‘Noée]: The[Find Text] dialog box can also be opened by clicking ”ﬁ| in thetool bar.

€ Specifying the type of matching to apply to the search

* You can specify the type of matching to apply to the search. If you were trying
to find the word ‘Fill’, the Editor would find all instances of that word, even if
it found it asalower case ‘fill’ or as part of another word such as ‘Fillet’.

* If you selected [Case sensitive], Editor would find ‘Fill” but not ‘fill". If you
selected [Whole wor ds only] Editor would find *Fill” but not ‘Fillet’.

€ Specifying the scope and direction of the search

* You can specify the scope and direction of the search. If [Selection only] is
selected, the scopeis limited to the highlighted portion of your program.

* Selecting [Global] includes the entire program. You can begin the search from
the top of the selected scope by selecting [Entire scope] or from a given
position by selecting [From cursor]. Thistutorial starts the search from the
beginning of the program.

3. Select the [START] label in your program.

4. Click the [Text to find] field of the [Field Text] dialog box.

5. Type‘FILL'.
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6. Select [Global], [Forward], and [From cursor].

7. Click on the [Find] button. The “focus’ moves to the first match found, a part
of the ‘Fill_Timer’ variable.

8. Click on the [Find] button again. The “focus’ moves to the next match found.
When you have reached a point in your program where there are no more
instances of the items you are trying to locate, a beep sounds.

@I/‘}V\t , After thefirst [Find] operation. You can locate subsequent occurrences of a text
\Bj match by selecting [Find Next] from the [Search] menu.

The [References] Command

The [References] command allows you to locate all occurrences of a specific
variable in your ladder logic program. It identifies the rung numbers and the
instructions the variabl e appears on.

For thistutorial, you will select the [START] label. However, the [References]
command can be implemented from any point in your program.

B To use the Reference command:
1. Click onthe [START] label.
2. From the [ Sear ch] menu, sdlect [References]. The[References didog box appears:

4+ References =]
& START

|| Cloze I“ Help |DE§act matches only

3. Re-size and move the [References] dialog box to the lower right hand corner of
your screen.

4. Click ontherung 6's‘Fill_Timer.PT’ variable and the [References] dialog box
will appear as follows:

[ ¥ References ]T

b MOY 4000 Fill, Timer BT
7 MOV E000 Fill_Timer PT
a8 MOV 3000 Fill_Timer PT
9 MCFll_Timer.Q
10 TOM Fill_Tirner

|| Close I“ Help | H Exact matches anly

5. Select [Exact matches only].

# References =10]

6 MOV 4000 Fill_Timer PT
7 MOV 000 Fill_Timer PT
a8 MOV 2000 Fil_Timer PT
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In the [References] dialog box display:

» Thenumber at theleft of theline signifiestherung number the variable gppearson.
Thisdisplay tellsyouthe‘Fill_Timer’ variable appearsonrung 6,7,8,9 and 10. When

[Exact matchesonly] isselected, thedisplay showsthat ‘ Fill_Timer.PT" occurson
rung 6,7 and 8.

» Thenextcolumnonthelineistheinstructiontype. Thisistheingtruction that this
variablehasbeenassignedto onthisrung. Thisdisplay tellsyouthe*Fill_Timer’
variableshasbeen referred by three (3) [M OV] instructions, one[NC] instruction
anda[TON] instruction.

» Thelast columnonthelineliststhe parameter that has been assigned to thisinstruc-
tion, including thevariableyou initidly referenced. Inthisdisplay, you can seethe
integers 4000, 6000 and 8000 assigned to the IN elements, and * Fill_Timer.PT’
assignedto OUT eements.

The [References] diaog box changesin accordance with your selection every time
you click on avariable in your ladder logic program. One advantage is when you click
on any of thelinesin itsdisplay, the corresponding point in your ladder logic appears.

@f’v\ te You must click on the parameter itself, not theinstruction for the corresponding in-
OW formation to be displayed in the [References] dialog box.

[References] Dialog Box with Other Dialog Boxes

3-38 |

Using only the [Reference] dialog box when you do not know where at least one
instance of the desired variable islocated is not the most convenient search
method. You can also use the [Find] command to locate it, however, thereisan
even quicker method. You can use the [References] dialog box in conjunction
with the [Variable List] and/or the [Description List] dialog box.

B To use the references dialog box with other dialog boxes.

1. Openthe[VariableList], [Description list] and [References| dialog boxes.
2. Move and re-size them until your screen appears as follows:

A File  Edit Help
H'ersion Controller version number.
#wfatchdogTime Watchdog timer setting, in miliseconds,
HWCLSzan Reszerved for future use
Hw/CLS tatus Reserved for future uze
[Fill Timer The Fill Timer decidez how long to keen the soda walve open. [ he preset bme chan
Pater_On_puzhbutton The Pawer On pushbutton starts the zoft drink machine
Program This program runs a typical fast food restaurant soft dink dispensing machine.
Fung 3 The Light remainzs an until the Power_0F_pushbutton is pressed.
Bung 5 lce is digpenzed for ag long ag the push-button is pressed providing a cup iz present.

|| 3% “ariable List
File Edit “iew Data Help

Cup Preszent for lce Dizcrete b
Fill_Tirner Tirner |rternal G The Fill Timer decides hov
Discrete COutput
e Maker Dizcrete Internal G
|ce_pushbutton Discrete |mput

Large puzhbutton Dizcrete |ttt

Dizcrete [t

[ ] JESS

£ MOV 4000 Fill_Tirmer. PT
7 MOV E000 Fill _Timer. PT
8 MOV 8000 Fill_Tirmer. PT
3 MCFlLTimer.Q
10 TOM Fill_Timer

“ || Cloge ||| Help |QE5actmatcheSDn|}'

3. Click onthe variable ‘Fill_Timer’ inthe[Variable List] dialog box.
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@\ Thedisplays of the [Description List] and [References] dialog box will change accor d-
Note: ingtoyour selection. The [References| dialog box now displays every instance of the
2] variable ‘Fill_Timer’. Also, notethat even though you change a dialog box’s display,
thelogic program’s display does not change. The corresponding point in your logic

will appear when you select any variable linein the [References] dialog box.

4. Click onthefirst linein the [References] dialog box. Your ladder logic program
now displaysthat variable highlighted on the rung and the instruction you specified.

KR¥/W Using Bookmarks

If you are constantly referring back to a specific point in your ladder logic pro-
gram, using a[Bookmar k] saves you repeatedly scrolling the screen.

To set a[Bookmark], you must signify the exact point where you wish to return
to. Anything you can select or highlight can be a[Bookmark]. For this demon-
stration, the[NORMALLY CLOSED CONTACT (NC)] instruction onrung 3is

set as a[Bookmark].
B To set a [Bookmark]:

1. Click on the [NC] instruction on rung 3.
2. From the [Sear ch] menu, sdlect [Bookmark]. The[Bookmar k| didog box appears.

%]

# Bookmarksz

Bookmark name:

Add

]Power off

Claze

Bl

I

elp

3. Type‘Power Off’ inthe[Bookmark name] field, then click on[ADD]. The
[Bookmark] has now been set. Thus, whenever you select ‘ Power Off’ and
click on [Go To] to return to your [Bookmark], you will return to the [NC]
instruction on rung 3. If you wish to set anew [Bookmark], simply select a
new point on the ladder logic and repeat steps 1 through 3. The Editor supportsthe
useof multiple[Bookmarks].

B To go to a [Bookmark]
1. From the[Search] menu, sdlect [Bookmarks. The[Bookmar kg didog box appears.

4% Bookmarks
Bookmark name:
]b

2. Select a[Bookmark Name] from the list, then click on [Go To]. Wherever you
arein your ladder logic program, the Editor automatically takes you back to

Y where you placed the [Bookmark].
No\t—_’ej: You can usethe [CTRL] + [M ] keysto open the [Bookmarks] dialog box.
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B To change the position of a [Bookmark]
1. Select the new position in the ladder logic program.
2. Select the [Bookmar k name] you wish to re-position.
3. Click on [Update] in the [Bookmarks] dialog box.

KRR Using the [Go To Rung] Command

The [Go To Rung] command allows you to move the “focus’ to a specified rung
in your ladder logic program.
B To usethe[Go to Rung] command
1. From the [Sear ch] menu, select [Go To Rung] and the following dialog box
will appear:

# Go To Rung
Bung Murmber:

] ||

|| m, I || Cancel |

2. Enter a[Rung Number].
3. Click on [OK]. You are now positioned at the specified rung.

CRAM Using the [Go To Label] Command

The [Go to Label] command alows you to jump to a specific “label” in your
ladder logic program.
B To usethe[Go to Label] command:

1. From the [Search] menu, select [Go TO Label]. The[Go To Label] dialog

Help

box appears:
# Go To Label
Labels
EErsqe[t]_Euunters Cancel
[ tep |

2. Select the label to go to.
3. Click on [OK]. You are now positioned at the specified label.

< Summary >

This section has explained how to use [Find], [References|, [Bookmark], [Go
To Rung] and [Go To Label] commands.
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I/O Configuration

Once you have finished constructing aladder logic program, you must assign 1/0 to
selected variables. Inthistutorial, variables were created first and 1/0 assigned after
the ladder logic program was completed. Thiswas done in order to present the various
features of the Editor inalogica order. If you know what your 1/0O will be before
beginning programing, you can specify your /O first and then assign it to your vari-
ables asyou create your program. Both methods are demonstrated in this section.

Assigning Variables to I/0O

Once you have created variablesin aladder logic program, there are a number of
methods you can use to assign them to your 1/0.

B To open the [Configure I/O] window:
From the [Data] menu, choose [Configure 1/0] and the following window will

Dirivers. .

[ |
[ Dives. |
o= |
[ Boos |
Whmap
= |

Currently there are no drivers registered with your program.
@\ You can also open the [Configure I/0O] dialog box by clicking on on thetool bar

‘Note:
) or by clicking on || Canfigue 1/0... | in the [Variable Type] dialog box.
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B To specify adriver:
1. Click on [Drivers] inthe [Configure 1/O] dialog box. The[I/O Drivers|

dialog box appears.

4 170 Drivers

Available Drivers Beqistered with Program

DI Module Diiver

Flex Metwark Diriver

Gy
2z Remoe
[T | [ ]

The left side of this dialog box lists all [Available Drivers]. Theright side of the
dialog box liststhe drivers[Register ed with Program]. Currently there are no
registered drivers.

2. Select ‘DIO Driver’ inthe[Available Drivers] section of the[I/O Drivers]
dialog box.

3.Clickon|| &dd:z: |, or double-click onthe driver’'stitle and the selected driver

will appear in the [Register with Program] list.
4. Click on [Closeg]. The [Configure I/O] window shown on the following page
will appear.

For this program, you need to configure DIO Driver, Module 0. DIO Driver has
total of 32 1/0 terminals (16 Input terminals/16 Output terminals).

B To set up the DIO driver:

1. Select *‘ModuleO'.
2. Click on [Setup]. The [M odule Setup] dialog box appears.

# Module Setup

mu: todule number

H Hold output values after controller stops?

16 Discrete  [[7]| 1nput Terminals
16 Dizcrate || Dutput Terminals

|| 0k | || Cancel | || Help ]

3.“16 Discrete” (bit) isfactory set for both Input/Output terminals.
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4. Click on [OK]. The[Configure /0] window appears as follows:

¥ Configure 1/D ==l E3
= [ore:
—@ 2 Er
o [ 2= |
e [Eoroe
. [ |
N [ oo |

Displayed underneath Module O are 16 input terminals and one output terminal
(for a 16-bit word) associated with the DIO module displayed. You will assign
variables to them later in thistutorial.

=1 E3

=

6. DIO Drivers can be connected to maximum 2 units. Use the same method for
selecting a module for another unit.

B To click and drag variablesto the I/O terminals:

Now that adriver is set up, you can assign variablesto the I/O terminals. The
variables used come directly from the program created in the tutorial. There are
severa waysto assign variablesto I/0.

¥ Configure 1/D ==l E3
= [10 Déive . ] [ Close

—g :10 Divvers. .
— 8 I2i Setup...
—& 13
—% 14, £t
:% :g Bemove
o s |
=5 =

You can use thefirst 16 terminals for input with this module.
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2. Locate the variable ‘Power_On_pushbutton’ on the NO instruction of rung 3.

3. Click and drag ‘Power_On_pushbutton’ toward terminal 10. Aswell aswhen
inserting branches, note that your cursor initially becomesa& . When the
cursor isin this state you cannot assign the variable to any 1/0 terminal.

The Light remains on until the Power_Off_pushbutton is pressed

%I1X1.0.0 %IX1.0.7 %
Power_Off_pushbutton
3 [ 1 1/
Off gff
S
%AX1.1.0
Light % ConSigure 1/0 ) X
i = oo Nm] [ Ciose
! dule (1
_g 0. Drivers...
—& 1.
— @ 12 Sefup..
o =N
G5 —
o [ B |
—& |7 Map
-y
—%) 19, Unrmap
1
2" I
| e

4. Drag the cursor over termina 0 and release the mouse. The variable
‘Power_On_pushbutton’ is now assigned to terminal 10.

4+ Configure 1/0

et IMNNF oveer_ O pushbutton
— B 1.
— |2
— % 13
— 5 14,
— & |5,
— & 6.
— & 7.
— % 15,
— B 19,
— &0 1A,
— % |B.

L I

The variable ‘Power_On_pushbutton’ on the NO instruction of rung 3 now has a
series of digits and letters above it. Thisisthe IEC I/O address of that variable.

For more information about the IEC addressing format of your 1/0O
driver, refer to your driver’s Help system.
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The Light remains on until the Power_Off_pushbutton is pressed
%IX1.0.0 %IX1.0.7 %
Power_On_pushbutton Power_Off_pushbutton
3 { 14
Off Off
%QX1.1.0
Light
{1
Off

B Toclick and drag variablesto I/O terminals from the [Vari-

able List] dialog box:

1. Open the[Variable List] dialog box. The [Configure |/O] window should still
be open.

2. Arrange the dialog boxes so that both can be viewed.

3. From the [Variable List] dialog box, click and drag the variable
‘Ice_pushbutton’ to terminal 11 in the [Configure I/O] window.

4. Release the mouse. The variable ‘Ice_pushbutton’ is now assigned to input
terminal 11.

@fv‘ . You can also use the above procedureto assign variablesto |/O from the [Description
) List] dialog box.

¥ Yariable List
File Edt “iew Data Help

lce pushbutton Dizcrete

— B 0. F'wet_EIn_pushbuttan [%1:1.000]
g M
—& 2
—% 3.
—& 14
—% |5
— 6.
—& |7
—% 18
— 19,
—& 1A
—& B,

LI

When you assign (click and drag) a variable to [Configure
I/O] from the [Variable List] or [Description List] window,
that 1/O attribute is enabled and any other variable at-
tribute will be changed to Input/Output.

Caution
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B To assign variables via text entry:

1. Click on terminal 12.
2. Pressthe [Enter] key. The terminal test field is activated.

4% Yariable List
File Edit “iew Data Help

lce pushbuttaon Dizcrete

¥ Configure 170

— & 10.Power_0r_pushbuttan [%h<1.0.0]
— i [1.lce_pushbutton [Z1=1.01]
— ) 12]
— % 13
— 5 14,
— & |5,
. — % 6.
i — & |7,
— & 18

3. Type‘Cup_Present _for Ice.
4. Pressthe [Enter] key. *Cup_Present _for _Ice' isnow assigned to input terminal 12.

=1 DI Driver [ID#1] =] “T
_-—% Ih;ITJFIfI;:e?_Dn_pushbuttnn (1.0, “7 [ Drivers
O e et oI Y U e
8 [ |
2" [[Bsmacs |

— % 17 Map
o [T
==

@I;}V})te: When variables are assigned to I/0O via text entry, the variables will be automatically
) listed inthe[Variable List] dialog box.
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Assigning variables to output terminals is the same as assigning them to input
terminals. Use the above procedures to assign variables from the following table
to the input and output terminals.

Variable Name Terminal Type | Terminal #
Light Output Q0
Ice Output Q1
Soda valve Output Q2
Small_pushbutton Input 13
Medium_pushbutton Input 14
Large_pushbutton Input 15
Cup_Present_for_Soda Input 16
Power_Off_pushbutton Input 17

The input and output modules are displayed in the [Configure I/O] dialog box as

shown here:

B 15
% 19
Y |
% b

L da_I

— 5 10 Power_On_pushbutton
— 1 1.lce_pushbutton
— ) 12 Cup_Present_for_lce
— % 13.5mall_llushbuttan
— % 14 Medium_pushbutton
— ) 15 Large_pushbutton
— ¥ |6 Cup_present_for_sada
— 5 17 Power_Dff_pushbutton

[F=1.0.0)
[*=1.01]
[*L=1.0.2)
[*=1.0.3)
[*1=1.0.4)
[*=1.0.5]
[*1=1.0.6)
[FL=1.0.7)

[Configure 1/0] window with assigned output

4+ Configure 1/0

L L oF.

i [ Module 1
% 0.
— ¢ 00.Light

— % 01.lce

@ 03
@ 04
@ 05
@ s
@ o7
@ s
@ 0
@ o

L #a_nn

— % 0250da_valve

(1100
[Z=1.1.1]
(=112
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Unassigning Variables from the [Configure 1/0O] Dialog Box

B To unassign a variable from the [Configure |/O] window:

1. Select the input ‘“Module O'.
2. Click on terminal 10 in the [Configure 1/O] window.
3. Click on [Unmap]. The ‘Power_On_pushbutton’ is now unassigned from

terminal 10 and can be assigned to any other terminal you select. In thistutorial,
assign it back to terminal 10.

Assigning I/O to Variables

The easiest way to configure 1/0O for new programsisto type the variables directly
into the terminals. They are then automatically created, configured and mapped to
the correct 1/0 point. In this case, when you configure your 1/0O first and then
construct your ladder logic program, creating your 1/0O pointsis explained.

B To assign I/O to variables:

1. Click the target variable and drag to the 1/O terminals as described above to
assign variables to the input and output terminals of your driver.

2. Construct your ladder logic program.

3. Click and drag the variables from the [Configure I /O] dialog box to the in-
structions you want /O assigned to.

< Summary >

This section explained how to:
* select an 1/O driver,

* configure the DIO driver,

e assign variablesto 1/0.
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Checking the Validity of a Program

Before running an Editor ladder logic program online, use avalidity check to
make sure the program is free of errors.

B Torun avalidity check:

» From the [File] menu, select [Check Validity] and the following dialog box

will appear.
 Validity - 1O%

Warning 219 Huna b Preset value 1z zern

Warning 213 Rung ¥ Preset value iz zero

Warning 286 Rung 7 "MNumber_af_Smallz" iz uzed by mare than one counter ingtruction
Warning 219 Rung 8 Prezet value iz zero

Warning 286 Fung 8 "MNumber_of_Smalls" iz used by mare than one counter ingtruction
Error 200 Rung 3. Parameter should be a Discrete

Warning 220 Fung 10: Preset time is 2er

]l

“ Llose ”l Help ] T2l Errors anly

The[Validity] dialog box lists al errors and possible trouble spots the Editor can
detect in your program. Trouble spots are listed as “warnings”.

In the lower right hand corner of the dialog box is a check box marked [Errors
only]. If thisbox is selected, only the “errors’ that the Editor detectsin your
program are displayed; the “warnings’ are not. The Editor can run a program that
contains “warnings’ in the Controller, however, it cannot run a program that
contains errors. These errors must be corrected first.

'iVote' A validity check can also be performed by clicking on in thetool bar.

The[Validity] dialog box displays “errors’ and “warnings’ in the order they
appear in your ladder logic program. In other words, the “errors” inrung 1 are
presented first, then rung 2 and so on.

If you double-click on the “errors’ or “warnings’ in the [Validity] dialog box you
can go directly to the problem.

o If itisalogic problem, that part of your program is displayed.
o If it isa problem with assigning 1/0, the [Configure |/O] dialog box is dis-
played.

As previously mentioned, there can be avariety of “error” types displayed in the
[Validity] dialog box. Your validity check will show the following error.

Errar 200 Rung 3: Pararmeter should be a Dizcrete
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W Tofixanerror:

1. Double-click on the “error” linein the [Validity] dialog box. The [Instruction
Parameter Box] of the instruction on rung 9 is highlighted, indicating thereis
no variable assigned to it.

2. Enter *Soda valve' astheinstruction variable.

For more information on specific errors and warnings, refer to the
Editor Help systemor “ Appendix A: Errorsand Warnings’ in this manual.

When you have corrected the “errors” listed in the [Validity] dialog box, run a
validity check again. Any errorsthat exist are displayed. If they have all been
corrected your program can be written to the Controller.

< Summary >

In this section you have learned how to check the validity of an Editor ladder logic
program.
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Printing Your Ladder Logic Program

With Pro-control Editor, you can print different aspects of your ladder logic program.

B To print a ladder logic program:

From the [File] menu, select [Print] and the following dialog box is displayed.
You can view the logic program on the screen before it is printed using the Pre-
view function.

Print Ophions
= Printer
0Kl MICROLINE 903PS11+F on | Ok
YWHaphaelml303psz2+
Cancel \
=Feports Printer. ..

Il Logic || Preseiew... ||| Options... |
[l " ariable List | Preview... | |
E 1/0 Configuration Fresigw... —
E Feferences Fresigw... | =

i

Help

You can select the number of columns (1 to 4) into which your report will be
formatted. Under the [Reports] section there are four check boxes labelled
[Logic], [Variable List], [I/O Configuration] and [References]. These check
boxes provide the following options when printing your ladder logic program:

@ [Logic]:
This option alows you to print the rungs of your ladder logic program. If you click
on [Optiong] next to it, the following dialog box appears:

| Logic Options

Rungs

| OK

Cancel
Help

Ak 1L Selected:

e

Select [All] to print all the rungs of the program or, click on [Selected] and typein
the range of rungs you wish to print.

Use the [View] menu to adjust the logic program’s printout size.
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This option allows you to print avariablelist. Click on [Options] to select the
items you wish to include in that variable list.
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Yariable List Dptions

= |nclude

¥ 140 Address
| Yalue
J#l| ttribute

E Dezcription

[ oK

Cancel

A e

Help

Option Description
Type Displays the variable type.
I/O Address Displays the I/O addresses of all assigned variables.
Value Displays the data value of all variables.
Attribute Displays the Retentive and Global settings
Descriptions Displays any descriptions given to the variables.

€ [1/0 Configuration]:
This option alows you to print your I/O configuration.

€ [References]:
This option allows you to print a cross reference report showing all instances of all

variables.
Goot

X2

Oté: You can also print your program by clicking on

< Summary >
This section explained how to select which aspects of your ladder logic program

you wish
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Running the Ladder Logic Program ‘

Once you have developed aladder logic program that is free of errors, it can
be run by the GLC Controller.

This chapter explains how to configure the GLC Controller, send (write) a
program to it and run the program online.

Configuring the GLC Controller

Before writing aladder logic program to a GLC Controller, please be sure that the
controller is configured properly. For a controller running on a GLC platform there
are four aspects of the Controller which can be configured: [Tuning], [Connec-

tion], [Memory] and [GL C Platform].

B To Configure the Controller:
From the [Controller] menu, select [ Setup], which calls up the following screen.

<GLC100/300> <GLC2400>
Controller Setup
Turing | Connection || Memory || GLE Platform | Turing | Connection || Memory [| GLE Plattorm |
& Fied Target scan time: L:EI:-— ms & Fived Jagetscantime: |10 5| ms
3 Percent  Percent allocation: [0 1= % 2 Percenl  Percent sllocation %
wiatchdag timer: [500 E:: s Wiatchdog timer: e

Dizable controller auto start ﬂ Enable 10

| Disable controller auta start
E] Stop on minor fault

1] Stop an minor fault

|| Ok |H Cancel ||| Lpply ||| Help |

|| 0K | ” Cancel ‘ ” Apply ‘ ” Help ‘

When you set parameters on the [Tuning] tab, you are setting the parameters the
ladder logic program uses when it is written to the GLC Controller. From this
point onward, whenever this particular program isrun, the GLC Controller uses
these settings, unless they are changed. These settings are unique to this program.
Controller [Tuning] options are explained below.

Option Description
Target Scan In [Target Scan Time] (System Variable: "#TargetScan"), enter the amount of
Time time in milliseconds you would like each scan of your program to take.

(Note): If the logic time exceeds the 50% of the scan time, the "Scan"
operation is not guaranteed.

Percent In [Percent allocation] (System Variable: "#PercentAlloc"), enter a value in %
Allocation to designate the scan time by the percentage of the whole dealing time.
Watchdog Enter a value in milliseconds in [Watchdog Timer] to designate the System
Timer Variable "#WatchdogTime".

Disable When checked, after the event of power cut the Controller does not start the
Controller Auto [logic program (including the logic program which had been running before the
Start power was cut). To enable this setting, select "DEFAULT" for the

CONTROLLER SETTING menu's CONTROLLER STATE in the GLC (System

Variable: "#DisableAutoStart)
Stop on Minor |If checked, the logic program will stop if a minor fault occurs. A "minor fault" is

Fault a non-serious error. For the status of a minor fault, refer to #FaultCode.
(System Variable: #FaultOnMinor)
Enable /O When this item is selected, data is written to and read from the

(GLC2400 only) |physical I/O.

For details about system variables, refer to the Editor Help System,
“4.4 System Variables’, or the “ Pro-Control User Manual”.
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€ Connection
* Entering your password

Oncethe password is set and downloaded to the GLC, every time you download
or upload any file, or you change from operation mode to monitoring mode, the
password confirmation window will display. If the correct password is not entered
there, that operation will not be enabled.

Also, if you areusing the Editor Ver. 1.5 or lower, data cannot be download to /
upload from a GL C that already has a password set (downloaded) without entering
this password. Also, changing to monitoring mode is not possibleif the GLC has a
password.

1. Select the [Controller] menu’'s[Setup], and the screen shown below will appear.
2. Click on the [Connection] tab’s [Set Passwor d] button.

Controller Setup

[ Tuning]| Cornection | Memory | GLT Platform |

Part: COM1: |7

Speed 975 [115200 T g7 i and 115 okope.

2 Remote GLC:
1P Address:

Fart:

!

2 Remate GLC : Find when connecting

Passward: Set Password...

[ ok || cance || gmep || Hek |

j\lote: A Maximum of 24 alphabetical/numerical characters can be used for the pass-
X2 word setting. If no character isentered, thiswill be disabled.

3. The[Password] window displays. Enter the password you wish to usein the top
box and enter the same password again in the bottom box, and then click on[OK].
The password is now enabled, however, if you want to cance it, leave these boxes
blank and click on [OK].

Password

Password Confirmation

Enter new pazsward:

Enter pazzword: J ||

J " Re-Enter new pazsword:

J |

|| 0k I || Cancel | || Help ]

|| (] I || Cancel ] || Help \

4. When a password has dready been set, the [Set Passwor d] button is changed to the
[Change Passwor d] button. If you click on this button, the [Passwor d Confirma-
tion] window will appesr.

Password Confirmation

Enter pazswaord:

) ||

|| (1] ] || Cancel ] “ Help ]
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» Changing your password
1. Select the [Controller] menu’s [Setup], the screen shown below will appear.
2. Click on the [Connection] tab’s [Change Password].

Controller Setup

Tuning]| Cornection | Memory [ GLE Platform |

Part coM. ||

apeed 0PS3: [115200 1) 75 ant 115 okome.

Part

20 Bemate GLC:
P Address:

!

2 Remate GLE : Find when connecting

Pazsword: || Change Password...

|| Ok | || Cancel | || Apply | ” Help

A Maximum of 24 alphabetical/numerical characters can be used for the pass-
Note: \\ord setting. If no character isentered, thiswill be disabled.

X2

3. To change your password, enter the current password in the [Passwor d Confirma-
tion] window, and then in the [Passwor d] window.

Paszword

Pazsword Confirmation
Enter new passward:

Enter password: ] ||
J " |:> Re-Enter new password:

|| ok ] || Cancel ] “ Help ] I ||

“ 0k, I || Cancel ] “ Help ]

4. Thiscancelsthe current password. Use the steps shown inthe” Entering your
password” section to enter a new password.

The [Password] function is a new Ver 2.0 feature, therefore, if you open and save the password
data file (“*.WLL") with an Editor version 1.5 or lower, the password data will be deleted.

®

* Itis strongly recommended that you keep a separate copy of your password data since if
you forget your password and are unable to enter it, you will not be able to download/
upload data, or change to monitoring mode.

« The current password setting will be cancelled by sending new GLC System data from the
PC to the GLC.

* You can copy the GLC's data using the Memory Loader Il without entering the password,
however, you can not edit / change the data read by the Memory Loader II.
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4-4

¢ Memory

The[Memory] tab showsthe percentagesof [Estimate of controller memory
required] and [Estimate of variable memory required] with bar graphs.

Controller Setup

ﬂ Tuning “ Connection || Mernary ] GLC F'Iatfurm]

=) iStare entire program in contolles

[0 Bemove descriptions before writing [to save memary]

E stimate of cantroller memany required:

[ ]

E ztimate of vanable memory required:

4

23

0

I

|| ak | || Cancel ] || Apply ] || Help ]

[Transmit entire program]
Transmits the entire logic program, including comments. Comments for the logic
program can be read when reading is done from the GLC.

[Remove descriptions before writing (to save memory)]

Reduces the size of the file you are downloading to the GLC, therefore, when the
fileis uploaded from the GLC, there will not be any description data.

[Estimate of controller memory required]

Shows the relationship of the current program’s memory to the GLC's usable memory,
asapercentage.

[Estimate of variable memory required]

Shows the relationship of thetotal memory of al variables currently registered to the
GL C'susable memory, as a percentage.

€ GLC Platform

Click on the [GLC Platform] tab, and select the type of GLC you wish to use.

i Controller Setup 7

| Turing || Connection || Memary]| GLC Platform _
Flatfarm:
[ ok | cancel || gpply || Heb |
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Sl \\/riting to the Editor Controller

After you have completed creating a ladder logic program with the Editor and it is
free of errors, you can write it to the GLC and run it online.

‘Note: Before you can write alogic program toa GLC, be sureto set up your GLC.

B To Writetothe Controller:

1. From the [Controller] menu, select [Writeto Controller] and the following dialog
box appears, prompting you for your OK before writing to the Controller. Before a
program iswritten to the Controller, the Editor automaticaly runsavalidity check.
A program containing errors cannot be written to the Controller.

Write to Controller

@ About to write the working copy of [Untitled] ta the contraller connected to COMZ:. Please caonfirm.

ok [ G | Bk |

2. Click on [OK]. The [Download Progress| dialog box appears and displays the
status of the download of datato the GLC.

Download Progress

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

WARMING: Interupting a logic download || |7 5508
will leave the GLC Hardware in an
unuzable state.

Bytes zent: 3056 of 6220
Average BPS: 3056

@\ * TheDIO driver software etc. will be downloaded (if needed) when you write
Note:  your WLL filetothe controller. If no changesin thedriver have occurred since
2] thelast download, the download of thedriver is skipped.

* The size of the downloaded file can be reduced by removing descriptions before
transferring.

] With GLC-300/GLC2400 Series units, previous data will be erased when
/mp;,ta,,t the program is written to the Controller.
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Wl Going On-line

B To Go Online:

1. From the [Controller] menu, sel
asking if you wish to go online.

ect [Go On-Ling]. A dialog box then appears

Go On-Line

@ About to go On-Line to the controller connected to COMT:. Pleaze confirm.

o [

Concel | Hep |

2. Click on [OK]. You are now online and can start the Controller.

4-6
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Ethernet function (GLC model: GLC-2400)

This enables logic program writing/reading and monitoring mode execution via on
Ethernet network.
B Transmission Settings

Select [Setting] at the [Controller Menu]. Select “ Ethernet” or ” Ethernet: Auto-
matic Search” with the [Communication Setting] on the [Setting M enu].

ltem Content
Ethernet Setthe IP address and port no. ofthe GLC for communication via Ethernet.
This searches for GLC on the Ethernet. The search results are displayed. Using
the search results, it selects the IP address of the GLC for communication. Multiple
GLC can be selected with [Write to controller].

Ethernet: Automatic
addressing

1. [Ethernet]
Input the | P address and port no. of the GLC for communication.

Communication via Ethernet begins when you execute [Write to controller],
[Read from controller] or [Move to monitoring mode].

p
Connestion | Memory [GLE Platiom |

3 COM

Port oM. [

Speed [BPS =(| GLCI00 does not support

Speed BFS) [amamn 7)) g EKbps and 115.2Kbps:
1) Ethemet:

1P Address:  |1B0187.3.47 Poit |8000

20 Ethernet : Find when connecting

Password: | Set Passord

[ |H Cancel H\ Bpply |H Help |

2. [Ethernet: Automatic addressing]
A lig of GLC units connected to the Ethernet network is displayed when you click on
[Writeto contraller], [Read from controller] or [Moveto monitoring mode]. Communi-
cation beginswhen you sdlect the GL C for communication and click on [OK].

IP Address
IP &ddress Port 8000

160.187.3.45
TE0.187 346

r— fd ]
E— T

It ispossible to search for GLC with a designated address by designating the IP ad-

dress and selecting [Add].

IP Address
IP Address Part 8000

 fd ]
160.167.2.47 [rad ]

Seethe GLC2400 Series User’'s Manual for details on Ethernet setting.
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Starting and Stopping the Controller

Once you are online, you can start the Controller. It is at this point that your
program starts solving logic. As mentioned previously, you must be online to the
Controller before you can use the start/stop, or online editing functions.

B To Start/Stop the Controller:

1. From the [Controller] menu, select [Start/Stop]. If you are Off-Line, however,
thisoption is unavailable. The [Start/Stop Controller] window is displayed.

4+ Start / Stop Controller
=E wecution =Forces
|| Beset | || 15can | || Epable: il Fareey | W‘
[ Star | [ Confiue | [ Disable AllFarces |
ERIETE o e
Stopped Forces are enabled

The functionality of the [Start/Stop Controller] window is explained below.

Option Description
The [Start] button starts the Controller. Once it starts, it
scans from the beginning of the program and executes all
Start . . ) e
logic sequentially. The first scan executes any initialization
logic.
Stop The [Stop] button stops the Controller.
The Reset button causes the Controller to reload the
Reset " .
.WLL" file, initialize any I/O and then stop.
Press this button to perform a single scan of logic. This
1 Scan function is useful for troubleshooting or debugging an
application.
Pause button stops the Controller from scanning logic but
Pause
leaves the I/O enabled.
The Continue option is available after the Pause button has
Continue been pressed. It allows the Controller to continue executing
logic (or a single scan) with the current data values.
Enable All Forces Enables the forced variables.
Disable All Forces Disables the forced variables.
Forces Lists all forced variables in the ladder logic program.
Enable 1/0 When selected, writes/reads data to physical I/O.

@Ikv\ote: If you click on [Reset], all Editor variableswill be reset except retentive variables.
2] Usethe MOV instruction etc. if any values need special initialization.
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You can also select these items from the [Controller] menu's[Command].

Contraller

Go On-Line

Wiite: Thanassy Fa
Wtadia Chamags:

Shatt 4 Stap..
Read fram Contraller
WyTike to Controller

Command Go Command Mode
Reszet

Start

Continee

Stop

Pauze

1 Scan

Enable forcas
Enable 10

Setup...
Property...

Go Command Mode

Go Online

Write to controller

Read from controller

Write change

Reset

Start

Continue

Stop

Pause

1 Scan

Enable Forces

Enable IO

=] =[] =]|m][=]|7]| Z]| 2] [ M[ L]

%%I‘Vote' If you click on [Reset], all Editor variableswill be reset except retentive variables.
\Bj Usethe MOV instruction etc. if any values need special initialization.
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Troubleshooting Using System Variables

System variables can be used to help troubleshoot for an application if it does not
perform as expected.

#FaultCode |#FaultCode identifies the most recent fault condition.
It is reset to 0 when the first scan operates after the
Controller started.

#Faultrung #Faultrung detects the rung number which has a fault.

#IOFault #lOFault is a discrete variable that is turned ON when
a fault is detected in your I/O system.

#lOStatus #lOStatus is an array which displays I/O specific
errors. These errors are indexed with a numeric code.
This code differs from driver to driver. (Reference: For
a detailed explanation of the error see the driver's Help
system.) An error is displayed in #lOStatus only if
#lOFault has been turned ON.

#ScanCount [#ScanCount indicates the number of scans the
Controller has executed since it was last started.
When monitored, this variable should constantly be
increasing. If it is not, the Controller is not running.

The system variables are the most useful for detecting problems with either the
Controller or the I/O are #Fault, #l OFault, #l OStatus and #ScanCount.

For details about Editor’s variables, refer to Editor Help System,
“Programmers Reference’
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Viewing System Variables

You can view the system variables to show information about 1/0 status, scan time
and controller status.

B To View System Variables:

1. From the [Data] menu, select [Variable List] and the [Variable List] window
appears. All Editor system variables (variables which begin with #) should be
displayed. If they are not, select [System] from the [View] menu.

% Vanable List

File Edt Yiew Data Help
HF aultFung Integer Internal RGU
HForceCount Inkeger Internal ARG
HIOF ault Dliscrete |nternal RGL
HI0S5tatus Inteaer [10] Internal RGU

HLogicTime Inteqer Internal RGU
O verFlow Discrete Internal RGU
HPercentblloc Integer Internal RGU
HPercenttdemCheck Integer Internal RGU
HFlatform Integer Internal

HScanCount Integer Internal

H5manline ol Inker

KN

2. From the [Data] menu, select [Data Watch List]. The [Data Watch List]
window appears.

3. Click and drag the system variables you wish to monitor from the [Variable
List] window to the [Data Watch List] window.

These monitored variables display the appropriate errorsif they occur while the

logic is being scanned.

In the following example, 1/O error 821 has occurred with driver one. The

#lOFault isturned ON.

4+ Data Watch List ==
File Edit “iew Help
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Reading from the Controller

You need to read a program from the Controller if you wish to view, edit or saveit.
B To Read from the Controller:

1. If the Controller isonline, from the [Controller ] menu, select [Go Off-Ling].

] The Controller must be stopped before doing a “read from controller”
Imp:rtantif the program contains values that are not initialized.

2. From the [Controller] menu, select [Read from Controller]. A copy of the
program written to the Controller will be opened.

You can now make changes to the program and /or save it asa“.WLL file".

"Nl Property

Select the [Controller] menu's[Property]. The GLC program’s property infor-

mation list box will appear.
[ Contoler [

Go On-Line

itite: Chamgss ]
Undn Ehanges

Stark 4 Stop...
Bead from Contraller
wirite to Controller

LCommand 3

Setup...

The [Property] box is shown below.

¥ Property I3

File name Sodalwll

Pragram mermarn 5% [E784/130429 bytes)

Yariable memon 2% (70432704 bytes)

Platfarm GLC100

Target zcan 10 ms

“Watchdog timer 500 ms

Dizable auto start QFF

Stop on minor fault OFF

COM port COM2:

COM speed 38400 bps

Pazsward OFF

Kl 7|
ok | [ Heb ]
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CF Memory Loader Tool (cLc model: cLc2400)

“Wa CF Memory Loader Tool Creation/Transfer

In order to use the CF Memory Loader Tool, it is necessary to first transfer the CF
Memory Loader Tool to the CF Card (IPL.SY S, MLD2269.SY'S,
GPBACKURPRINP) using GP-PRO/PB |11. The GLC can then operate the CF
Memory Loader Tool from that CF Card.

For CF Memory Loader function details, refer to the GP-PRO/PB
[11 for Windows Operation Manual.

B PCF file creation

To create start-up CF Card data or backup datafor the GLC, it is necessary to first
create a[PCF file] using Pro-Control Editor.

1. Createa WLL file using the [File] menu’'s [Save] command.

2. Select *.PCF asthe file type using the [File] menu’s [Save as] command. The
PCF file is created when the file name is entered, and the function is per-
formed.

B Creation of Start-Up CF Card data and Back-up Data

When you select creation or transmission of [Start-up CF Card data] or [Back-

up data], adialog box is displayed for selecting the PCF file for the GLC. Datais

Save As

Savejm |@ Samples lEﬂ

File nare: C:APro-ControlsS amples'cap || || Save |
Save as bype: I cancel

created when you select a PCF file and click on [OK].

If you select [Back-up logic program], the logic program is also written into
backup data. If the logic program is not backed up, only the system and screen are
backed-up.
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eyl System Information Display

Select [3. System Information Display] to display the following .

The System Information Display consists of two displays, one is CF Card screens
upload data and the other is GLC internal data. Touch [Inside Information] to

display GLC internal data.

SYSTEM DATA DISPLAY (CF CARD DATA)

H Nexr | H INTERAL | “ FETLAN |

SYSTEM DATA DISPLAY (CF CARD DATA)

=]

[SYSTEM_DATA]
UNIT TYPE : GLC2400

i MION-S10

©oVe.02

+ NOEXIST

+ NOEXIST

¢ V6,00

SYSTEM VERSION
COMMUNICAT ION PROTOCOL
ETHERNET PROTOCOL

EN DATA]
SCREEN EDITOR YERSION
PROJECT COMHENT
Project A
[UPLOAD DATA SIZE]
INTERNAL FEPROM SIZE
SRAM SIZE
TOTAL SIZE

¢ 0001 Kovtes
i 8192 Kbyvtes
¢ 0012 Kbyvtes
¢ 8705 Kbytes

[CONTROLLER INFORMATION]
CONTROLLER : ECOM, V2.45

CRIVER
LORIE PROGRAM blex Netyork, ¥1.00

Followings are the examples of two types of system information displays.
B System Information (CF Card upload data)
This lets you confirm the data uploaded to the CF card.

€ System Information

* Model No.: GLC-2400

» System version: Ver.3.00

» Communication protocol: MELSEC-ANA Ver.1.40
* Ethernet protocol: Ver.2.00

e Simulation: Ver.3.20

%ta:

program isinstalled.

Theitem [Simulation] changesto [Ladder monitor], when ladder monitor

* When thereisno specified program, [No] is displayed instead of the version

number.

€ Screen Data Information

* Screen creation software:

Ver.5.00

» Comments: Production System A (up to 60 characters)
@\ . Wh(_an thgre isno screen image data infor mation uploz_;lded, screen image_infor-
Note: mation will not be displayed and the message “ There is no data information
2] uploaded” will be displayed.
€ Uploaded Data Size
e Information data: 1 Kbyte
* Internal FEPROM: 8192 Kbytes
* SRAM: 512 Kbytes
€ Controller Information
 Controller: ECOM. Ver.2.45
e Driver: Flex Network Ver.1.00
* Logic program: Production System A

4-14
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B System Information Display (Internal data)

Touch [Internal data] to display the following windows screens.
Use these screens to confirm the GLC internal deta.

srsTeM DaTa DispLeY (el caray [ vexr | |l oF oo | H RETLRN | SYSTEM DATA DISPLAY (INTERMAL DATA) RETURN
(5,701 LATA] (CONTROLLER FOFHATION]
%‘{UE?E%}OEROTOCOL MT[.]M'SIU Y1.44 : Project &
© NOEXIST
EWPARSION 510
[SCREEN DATA] ¢ NoEXIST
SCREEN EDITOR VERSION v
PROJECT COHHENT
Project 4
[URLOAD DATA SIZE]
THTERNAL FEPRON S12E Dode fne
SRAM S1ZE 1 0512 Kbytes

€ System Information

* Model No.: GLC2400
» System version: Ver.3.00
« Communication protocol: MELSEC-ANA Ver.1.40
« Ethernet protocol: Ver.2.00
e Simulation: Ver.3.20
@Ikv\ote: e [Simulation] changesto [Ladder monitor] when the ladder monitor program is
2] installed.
€ Screen Image Information
* Image creation software: Ver.5.00
e Comments: Production System A (up to 60 characters)

@\ » If the screen data information is not uploaded when transferring the screen
Note:  image, screen image information will not be displayed and the message “ Thereis
2] nodatainformation uploaded” will be displayed.

@ Uploaded Data Size

* Internal FEPROM: 8192 Kbytes
* SRAM: 512 Kbytes
& Controller Information
 Controller: ECOM. Ver.2.45
e Driver: Flex Network Ver.1.00
* Logic program: Production System A

< Summary >

This chapter has explained how to:

« configure the Controller;

« read and write a program to the Controller;
« start and stop the Controller.
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On-Line Editing

The Editor allowsyou to make online changesto aprogram running in the Control ler
and havethese changestake effect immediately. For the demonstrationsand examplesin
thischapter usethe‘ Sodal.WLL' file, locatedin‘ C:\Pro-Contol\Samples . All ex-
amplesused here assumethat the ladder colorsand preferences use the system defaullt.

WM Before Editing

B To execute the example program:

1. Open‘ Sodal.WLL' file. Itisincluded asan Editor sample programandislocatedin
‘C:\Pro-Contol\Samples .

2. Writethisprogram to the Controller.
3. Goonlinetothe Contraller.
4. Start the Controller.

For Controller operation, refer to “ Chapter 4 Running the Ladder
Logic Program”.

B Program changes which can be made onlinetoa GLC

On-lineediting featuresarerestricted for the GL C platform, however, thefollowing
changes can be madeto aprogram whileit isrunning onlinein the Controller.

* Turning ON/OFF discretevariables

* Integer valuechanges

Using Colors for On-line Editing

The Editor usesdefault colorsto indicate specific aspectsand changesto aladder logic
programwhilerunning online. Thedefault colorsare:

Colors Messages
Green Circuit is on.
Red Error is occurred at Rung
Purple During On-line Edit
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B To Change the Color Defaults:
1. Fromthe[View] menu, select [Color 5| and the[Color 5] dialog box appears.

3 Colors

Element LColor

] white [l

[ ] \Elvkhélue Jj [LI

(] Dk Cyan Cancel

l:l Dk Green W}
Help

Modified On-Line
Other

Parameter
Pararmeter Walue (] Dk Magenta
Powered State il Ok Red

Program Description
Fung Dezcription % % BIDW

='Width of Lines

When powered: |3 E:: pixels
! when modified On-Line: |3 E:: pixels

2. Select the[Element] and then the [ Color ] you want associated with that element,
thenclick on[Apply].

Turning Discretes ON and OFF

Discrete variables can be manudly turned ON or OFF whilethelogicisrunning. A
discrete that has been turned ON is not the same as adiscrete that has been forced
ON, sinceits state can be affected by the program asit is scanned.

B To Turn a Discrete ON or OFF:

1. Right-click onthevariable‘Light’ assigned to theoutput coil onrung 2.

2. Select [Turn ON] from the short cut menu. The‘Light* variableturnsON and the
power flow indicatesthat power isflowing throughtherung.

Pawer_0n_puahbutton Power_0Ff_puakhbutten  Light
2 | A
O O O
Light
{ k
on

3. Right-click onthevariable*Light’ assigned to the output coil onrung 2.

4. Sdect [Turn OFF] from the short cut menu. The‘Light’ variable now turns OFF and
the power flow disappears, indicating that power no longer flowsthrough therung.

Y Power flow is not displayed in your logic if the [Power Flow] check box is not
‘Note: selected in the [Monitoring] section of the [Preferences| dialog box.

2
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Forcing Discretes ON and OFF

Discretes can beforced ON or OFF whileyou are onlinein the Controller. Thediffer-
ence between turning adiscrete ON or OFF and forcing it ON or OFF isthat if you
forceit, thevariable doesnot changeitsstate until theforceismanually changed. The

program logic and I/0 cannot changeits State.
B To Force a Discrete ON or OFF:
1. Right-click onthevariable‘ Soda valve ontheoutput coil onrung9.
2. Select [For ce ON] from the short cut menu.
3. Click on[OK] inthe[For ce] dialog box.

%/ Indicates variable has been forced ON

Off (0N

Thevariableturns ON and cannot be turned OFF by thelogic program.

@\ If you find that forced variables have no effect in your ladder logic program, they

{Note: have probably been disabled in the Editor. To enable forces click on the [Enable

) All Forces] button in the [Start/Stop Controller] dialog box, or use the [Controller]
menu and the toolbar.

Changing Variable Values

Whileyou are onlineto the Controller you can set theva ue of any Editor variable
includedinyour ladder logic program.

B Changing a Variable Value:
1. From the[Data] menu, select [Valueg]. The[Data Value] dialog box appears.

2. Click onthevariable*Number_of _Smalls intheladder logic. The[Data Value]
dialog box appearsasfollows:

¥ Data Walue

Walue of —
INumber_cuf_Smalls || E
Change to
0 | e |

Fomat: JDecimal “z” m\

3. Sdect the‘ 0’ inthe[Changeto] field, thentype'5'.
4. Click on[Apply].

Thevadueof ‘Number_of _Smalls isnow 5. You can change other valuesor closethe
[Data Value] dialog box by clicking on[Closg].

7> * You can enter data valuesin Decimal, Hexadecimal, Octal or Binary number
Note: format. Simply select one from the [Format] list.

S e Usethe[VariableList] or [Data Watch List] in conjunction with the [Data Value]
dialog box to quickly find and set Editor variables.
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Changing Variable Attribute

You can usethe[Data] menu to changethevariabl e attributes (Retentive/Global .)
Thismenuisenabled only when you arein the programming mode.

B Changing a Variable Attribute (Retentive)

Select the[Data] menu’'s[VariableList]. The[VariableList] window will appear.
Select thevariableyou wish to changeitsattribute, and changetheattribute using this
window asshown bel ow. However, the system variable' s“ retentive” cannot be

changed.

4 Variable List

File Edit Wiew | Data] Help

Yariable Type...  Chl+T
wwiatch... Chil+id The Fill Timer decides how o)
Drata W atch List...
Yalue... Chel+s
Tt D1 Etrlhl
Tnyrew @EF o
Pawer_Off_pushbuttan Turm Global
11 | Fovaer_0n_puzhbutton Dizcrete It RG The Power On pushbutton st
T 1 Small_pushbutton Dizcrete
Off Snra_\xalye Discrate
KRl
# Variable List I_[O]
Fie Edt View | Data] Help
Eui Present far 16 Variable Type...  Chl+T
Watch Chrle The Fill Tirer decides how |of
| wiatch...
Igg_Maker Diatawatch List...
lce_pushbutton Yalue. .. Chrlwdy
Large_pushbuttan
Light Tngren @I Gl
4 diuirn_puzhbitto Ty DEE T
MHumber_of_Large = —
Hurnber_of_Mediur Turn Retentive
Power_Off_pushbutton Egmgf[ﬁﬂf-psun;ﬁh| Tum Global
! | B F'ower:Dn:pushbutton Discrete Input RG The Power On pushbutton st
Off Small_pushbutton Discrete
5 ol _walve, Dizcrete,

KNl

Pro-Control Editor Ver.3.0 Operation Manual




Chapter 5 - On-Line Editing

B Changing a Variable Attribute (Global)

Select the[Data] menu's[VariableList]. The[VariableList] window will appear.
Select thevariableyou wish to changeitsattribute, and changetheattribute using this
window as shown below.

File Edit ‘iew | Data] Help
Cui Fresent for | Wariable Type...  Chil+T
watch Chrlaw! The Fill Tirner decides how Iof
| atch..
|g: b aker D ata 'Watch List...
|ce_puzhbutton Walue... Clrldy
Large_pushbutton
Licht Thgran @41 Etrlitl
b ediurm_pushbutto Ty BEE Tl
MHumber_of_Larges =
Humber_of_kediur, Turn Retentive y [nal G
Murnber_of_Small: =T ]
Powsr_Off_pushbutton Power_Off_pushbu Tum Global 4 “ RG
-7 = Power_On_pushbuttan Discrete d The Pawer On pushbutton s
{1 H S mall_pushbutton Discrete
Off S oda_walve Discrete

File Edit ‘iew [ Data] Help
Cui Fresent for | Yariable Type..  Chl+T
Watch Chrl+w! The Fill Timer decides £
| wiatch...
IEE_M aker D ata watch List...
|ce_pushbutton Yalue... Chrlwds
Large_pushbutton
Light Thgrtn @ Tyl
b ediurm_pushbutto Ty DEE iyl
MHumber_of_Larges =
Humber_of_Mediur, Turn Betentive N E] G
Power_Off_pushbuttan Mumnber_of_Small: Tumn Global N _'—D G
L H Poveer_OFF_puzhbu n RG
L Powver_On_puzhbuttan Dizcrete I RG The Pawer On pushbutton =
ff S mall_pushbutton Dizcrete
S nTia_v.aIv.e Discrete
10

Pro-Control Editor Ver.3.0 Operation Manual

5-5



Chapter 5 - On-Line Editing

WA Data Watch List

B To change the display mode of all selected variables at the

same time

Select the[Data] menu’'s[Data Watch List], and select adisplay modein the
[View] list box. Thisalowsyouto changeall of the selected variables' display mode
to thedesignated display mode at the sametime.

FPower Off_pushbutton
1

Off

4% Data Watch List
File Edi

Fill_Tirner &ET il
Light Binary Ctrl+B
oy | ¢ [lecimal Ctrl+Dr
Hewadecimal Ctri+H
Octal Chrl+0

B To Display Array Elements

When creating an array via[Data Watch List], you can display array counter/timer’s

vaueshy e ement.

1. Sdect the[Data] menu's[VariableList] and [Data Watch List].

2. Select the[Data Watch List] menu's[Edit], and select [Add Elements] fromthe
[Edit] box.

% Data Watch List

Power_Off_pushbutton = %IEWW HELD —
oy elete Watc e
r':] ﬁ: = Add Watch...
Add Elements Cti+E
Walue... Chrl+é,
Thar @I (Erlietel
Tiyren DEF (EtlsFE
Fange DM
_Trner Farze OFF
— | BemaveFage  Chlkfl
T.00C: OfTI: Off )
Force Ligt...
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SRl Online Edit (cLc model: GLc2400)

The GL C2400 alowsyou, whilein monitoring mode, to changethelogic program asit
isbeing executed.
Inonlineedit, 6typesof editing functionsareavailable.

1. AddRungs

2. ReplaceRungs
3. DeleteRungs

4. AddLabels

5. Add Subroutines
6. Add Variables

Editing Functions in Online Edit

B Add Rungs
Thisaddsasinglelineladder circuit between designated rungs.
Sdect|l nsert] menu’s[Rung] command.

If avari ablelsadded a thlstl me, thevariable add instruction |sexecuted a thesametime.
B Replace Rungs

Thiseditstheladder circuit of anexistingline.

Instructions can beinserted, repI aced or del eted

If avari ablelsadded a thlstl me, thevari ableadd mstructl onisexecuted at the sametime.
B Delete Rungs
Thlsdel etesasdected rung.

Variablesarenot deI eted at thistime,
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B Add Labels
Thisaddsalabd!.

Select [Insert ] menu's[Label | command.

HEIE

B Add Subroutines
Thisaddsasubroutine.
Subroutineisinserted between END |label and PEND labdl.

Select [Insert] menu’s[ Subrouting] command.

Contler_tob
o e, 2 ¥ i [ @)

B Add Variables

Thisaddsanew variable.
Addition can bemadeduring inserting [ Variabletype] of [Data] or command.

B Writing an Edited L ogic Program

Thiswritesthelogic program edited by [Write change] of [Controller] tothe GLC
unit. Logic programwill bewritten when editing other rung after editing.

jElalE]

B Restoring an Edited L ogic Program
Thisrestoresthe edited program (rung unit) to itsprevious state.
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SRVl Saving Data

After creating alogic program with the Pro-Control Editor, writeit onceto the
FEPROM using the[Writeto Controller] command. After sending thelogic program
tothe GLC and starting it up, the content of FEPROM is copied to the GLC's SRAM.
With onlineedit, thislogic programin SRAM isedited. Thelogic program savedin
SRAM may belost dueto adead battery when the power supply is OFF. Inthiscase,
thelogic program stored in the FEPROM isread at the next start-up. Therefore, be
sureto backup the edited |ogic program with the [Copy to FEPROM] command inthe
GLC OFFLINE menu or saveasan WLL fileusing Pro-Control Editor.

B Copy to FEPROM
Select [ Copy to FEPROM] from the GLC OFFLINE menu.

When entering the OFFLINE menu, the GL C stopsthelogic program and display
functionsand startsfromtheinitia conditions.

CONTROLLER MEMNU

[ 1 || CONTROLLER SETTING
(2 ]| CONTROLLER DIAGNOSIS
£OPY TO FEPROM

Flex Metwark DRIVER

When an edited |ogic program is copied to FEPROM, the system can continue opera-
tion by reading thelogic program from FEPROM, even if thelogic program savedin
SRAM islost.

If [Copy to FEPROM] is not performed after editing the logic program with
C@H online edit, the warning message “No logic program in FEPROM” will be
&~ displayed at GLC start-up. If copying is not doneto FEPROM and the logic
program saved in SRAM islost, the system will execute the logic program
saved in FEPROM prior to editing with online edit. So, be sureto copy to
FEPROM.
When data in SRAM is lost, the logic program is read from FEPROM auto-
| matically. However, a minor error will occur in this case, and with some

important Systems there may be a problem in automatic execution using the logic
program in FEPROM. In such systems, select the [Continue Error Switch],
and set so the logic program is not automatically executed.

B Savingwith Pro-Control Editor

After finishing online editing with the Pro-Control Editor, thefilecan besavedasaWLL
fileby switching to programming mode, and performing [ Save] for theedited logic
program. Theedited logic program can be executed by downloading thelogic program
saved in SRAM tothe GLC.

*1 ALithium battery’s lifetimeis:
10 years when the battery’s ambient temperature is under 40°C
4.1 years when the battery’s ambient temperature is under 50°C
1.5 years when the battery’s ambient temperature is under 60°C
When used for backup:
Approximately 60 days, with a fully charged battery.

Approximately 6 days, with a half-charged battery.

Pro-Control Editor Ver.3.0 Operation Manual 59



5-10 Pro-Control Editor Ver.3.0 Operation Manual



Chapter 6 - Pro-Control Editor and GP-PRO/PBIII

ﬂ Using the Editor and GP-PRO/PBII

GP-PRO/PBIII dlowsyouto create operation screensthat arelinked with the parameters
created by Pro-Control Editor and stored inthe GL C unit. Thesescreensdlow youto
operate or monitor theladder logic program and the controller.

Thischapter focuseson how to create operation screensfor the GL C unit using the GP-
PRO/PBIII software. Here, ashort tutoria isgiventhat usesaladder program to pump
water from atank.

CHM Importing the 1/O Symbols to GP-PRO/PBIII

Thefollowings stepsexplain how to import GLC parametersinto GP-PRO/PB 111.

To Open a GP-PRO/PBIII Project

1. Start up GP-PRO/PBIII and the [Project Manager] window will appear.

5& projectA.prw : - Project Manager

Project  ScreendSetup  Utility - Help

O
=0 Elect ditor

i e

wlarm FF’ Setup [Transter

imulation rint )Ehange

r. mMngr.
2 &
ro- Wit
Control

WAl Sclecting the GP type and PLC type

1. Click on the Project Manager’s [New] icon to call up the GP and PLC type data
entry screen.

2. Select the GP type/ PLC type in the [Display Type] window. Be sure to select
only GLC supported PLCs.

Hew
Description
[pume J o |

Dizplay Type:
[GLCTo0S 1l

PLC Type:
[MITSUBISHI MELSEC-ana(LINK] [ ]|

Extend SI10 Type:

| F [ )

%

Note: The GLC unit can communicate with an external PL C whileitsinternal control-
2] ler isoperating. “PLC” selected hereisan individual unit which is connected to
(and controlled by) the GLC unit. Select “MEMORY LINK SIO TYPE”, when
no external PLC is connected.
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The following steps explain how the “Project” (the GP-PRO/PBIII screen file) and
“WHLL file" (Logic Program File) are related to each other.

B [Import] Procedure

1 Select[symbol Editor] fromthe[Utility] menu.

oject Manager

U GP Setup...
Alaim. )
W Sound Settings. itar
[ Filing Data 3
W Data Logging Settings... ]
Device Monitar...

wlar nster
— Pra-Cantral

= [FE]
imulation rint hange
r. Mngr.

7|

4 &
ro- it
Contral

GLC1005
[68] W1 T SUBISHI MELSEC-AnA(LINK)

Start Syrabal Editar

4

2. After the[SymboI Editor] window appears, select [l mport Symbol].

]7\ Edit_iew Help

‘ Save

Import Device Cammert
Expart Devige Camment

Get Device Comment From Project

Exit

Import & symbol file.

I

3. Desgnate[GLC Files(*.WLL)] inthe“Filesof typé’ area.

Impurl symbol

I &9 Samples

Look jn:

=] [&]

@

Conweyar, wil

RRES odat.wil

E}:Startup.wll
File hame: ]Pump.wll || | Open |
Files of type:  |e{Hla ]w

6-2
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4. Sdect [Pump.wll] and click on[Open]. Thevariablesstored as GL C symbolsinthe

[Pump.wil] filewill beimported to your current GP-PRO/PBIII project.

After thesevariablesareimported, you can view theminthe[Symbol Editor].

= Symbol Editor
File Edit Yiew Help

EEELE B Be) = EElE =) 5

[ [ Symbol MName
1 #AvglpgocTime
2 #AvgScanTime
3 FCommand

4 REditCaunt

5 FFaultCode
B

7

8

AFaultRung
pForceCount
pHlOStatus«<0=

9 BlOStatus=1=
10 B0 Statug=2=
11 RO Status=<3=
12 RO Status<4=
13 # 0 5tatug <=
14 0 5tatus<fi=
15 0 5tatus=7=
16 #OStatug =8>

Fieady lj NUM[|___ | )

Next, you need to link each .will file symbolswith your GP-PRO/PBI |1 screen’sobjects.
(i.e. Parts, Tags).

B Product Restrictions

When exporting normal variables, the Controller variableswill not be output.

When copying and pasting normal variables, the variablesdesignated asfor use by
the Controller cannot be used.

When entering normal variables, variablesprevioudy designated for useby the
Controller cannot be used.

If the GL C Typeischanged to astandard GP (non-GL C type), when the Controller
variablesaredesignated intheoriginad GLC Type, thesevariableswill bereset to
normal variables, and al alocated addresseswill beautomatically cancelled. Inthis
case the screen data contai ning Controller variableswill need to bereentered onthe
persona computer and transferred againto the GLC.

If Controller variables are used to create a screen and that screenisoperated viathe
Simulation feature, the device designated with the Controller variableswill not be
displayedinthe Simulation screen’ sdeviceinformation column.

The GP-PRO/PBIII software displays screen datausing your personal computer’s
fontsand graphicfunctions. Therefore, theremay beadight difference between data
displayed on your personal computer and the same datadisplayed on the GL C unit.
The device codes and address codes used to specify indirect addressesfor GP-
PRO/PBIII E-tags and K -tags cannot be used with Pro-Control Editor sincethe
Editor isnot equipped with the variabl es associ ated with these device/address codes.
When using arrayswith the Pro-Control Editor, do not delete any array-elementsin
GP-PRO/PBII].

GL Cvariablesare handled using 32 bit-device Low/High order.
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» Withthe GP-PRO/PB 111, the GLC arraysshown with ‘[]" are shownwith ‘<>,

» Thenumber of GL C variableswhich can be used with the GP-PRO/PBI | software
islimited to 2048. Oneelement in an array iscounted asonevariable. If the number

of theimported variables exceeds 2048, please delete any unnecessary Part and Tag
variablesinyour project.
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MM Creating Operation Screens with GP-PRO/PBIII

The following steps explain how to create GP-PRO/PBIII screens to operate the
Editor’sladder logic program.

You can drag an instruction from the Editor’s logic program and drop it in a GP-
PRO/PBIII screen. There, the applicable Part’s dialog box will automatically
appear as soon as an instruction is dropped.

A * Prior to using this feature, you need to import the necessary Editor
! variable(s) to GP-PRO/PBIII. If an Editor program instruction is dragged
Important  gand dropped into GP-PRO/PBIII and its variable has not yet been
imported, a warning message appears and the imported instruction
will not be registered as an Editor variable but as a GP-PRO/PBIII
symbol. That means the copied instruction is disabled in GP-PRO/
PBIIl until the variable is imported. In this case, you need to import
the Editor’s variable to GP-PRO/PBIII. Then, the instruction can be

read as an Editor variable by GP-PRO/PBIII.

e If the imported variable supports a Labeled Part, the Part’s label will
become the variable name.

e You may select one part from two or more parts to be assigned to one
instruction. When an instruction is dragged and dropped, the corre-
sponding Part selection menu will automatically appear so that you
can select a desired Part.

« Also, prior to copying a GP-PRO/PBIII Part to the Editor, a specific GLC
variable must be assigned to the Part.

* When you drag and drop a GP-PRO/PBIII Part in the Editor, be sure to
hold down the [CTRL] key while you are dragging.
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6-6

When Copying from Pro-Control Editor to GP-PRO/PBIII for Windows

Pro-Control Editor Instruction

GP-PRO/PBIII for Windows  Parts

NO (a Contact) Bit'Toggle Switch
NC (b Contact) Bit'Toggle Switch
PT (Start Up Contac) Bit'Toggle Switch
NT (Start Down Contact) Bit'Toggle Switch
OUT/M (Out Coil) Lamp
NEG/NM (Reverse Coil) Lamp
SET/SM (Set Coil) Lamp
RST/RM (Reset Coil) Lamp

CTU (Up Counter)

Numeric Display/Graph/Keypad Input Display

CTD (Down Counter)

Numeric Display/Graph/Keypad Input Display

CTUD (Updown Counter) Numeric Display/Graph/Keypad Input Display
TON (On Delay Timer) Keypad Input Display
TOF (Off Delay Timer) Keypad Input Display
TP (Pulse Timer) Keypad Input Display

When Copying from GP-PRO/PBIII for Windows to Pro-Control Editor

GP-PRO/PBIII for Windows  Parts

Pro-Control Editor Instruction

NO (a Contact), NC (b Contact), PT (Start Up Contact), NT (Start

Bit'Toggle Switch Down Contac
NO (a Contact), NC (b Contact), PT (Start Up Contact), NT (Start
Lamp Down Contact), OUT/M (Out Coil), NEG/NM (Reverse Coil), SET/SM

(Set Coil), RST/RM (Reset Coil)

Numeric Display/Graph/Keypad Input Display

CTU (Up Counter), CTD (Down Counter), CTUD (Updown Counter)

Keypad Input Display

TON (On Delay Timer), TOF (Off Delay Timer), TP (Pulse Timer)
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B To Drag and Drop (copy) Editor Variablesinto GP-PRO/PBI I

1. Click onthe Editor’svariable you wish to copy, and dragit to the GP-PRO/PBIII‘s
drawing board.

Help
FIEIEEEEXY

]

CHrGie 176]

1uns a typical fast food restaurant soft drink dispensing machine,

Ice_Maker

of

2|-START

The Light rermains on urtil the Power_OF_pushbut?
The Power On

FEERPEIECOMIQREFOELSHT

pushbutton starts the
soft drink machine

Power_On_pushbutton  Power_Off_pushbuttan

m&&@@@&?%@ﬂ&%kkh
[ 7207 Jread

oft off off

Conlfigures the 1/0 system

2. Dropitinthe GP-PRO/PBIII‘sdrawing board.
3. The[Lamp Settings] window appearsautomatically.

n Edt View Opfion Tags Paits Help

Dgﬂhﬂﬂaaicj rjpfleosjter|s|nnes

1] |

I

Lamp Settings [LA_001]

General Setings [[Shape/Color [[Lobel |

Description Bit Address
[ ] G FIE
state [ON]

z =]
.

o ol o, Feem

5

&

v [v]a]

[staurant soft drink dispensing machine.

" Ice_Maker
= 2
F1 s off
a AL}
B
=) =T =
f_pushbutton is pressed
7]
A 1_Off_pushbutton

‘
J#ecbdEFB I HIRELINNDPORS T ¥ THWUY & o
I J[_720%_] Creates Larp obiects [CYEINLET [P

4. Click onthe[Lamp Settings] window’s [Browser] button to select aLamp Part.

Lamp Settings [LA_001]

m] ThapeColor |[Label |
Dissoiption it Acdchess
I I | ]
Stote [ O |_0FF]

Browser. ]

E (L] S0 LM_3D002 Li_3D003

jLamp_no_B|| L _30005 ||| Li_3D006 ||iF] W]
Cuirent PDB File : [&-\propbwinspdbipdb. pob ]

Tile : [LM_3D001 [ Hee |

Pro-Control Editor Ver.3.0 Operation Manual 6-7



Chapter 6 - Pro-Control Editor and GP-PRO/PBIII

B Creating Program Operation Screens

1. Click on the GP-PRO/PBIII [Editor] button.

2. Create your desired screens with the GP-PRO/PB |11 program’s [Drawing
Boar d] (shown below.)

eeeeee [Shape/to [ &

L3 absolute 1) Relative

dICEFOEGDL Y

m&@@@@EFB@HJKﬁ%L IMNDPYRST & ThlvUYy
ETFH TT007] ] Bit Swich(BS_001]() (20, 20)- (80, 80) selected B {050 e |

@ Designating an Integer Bit for the Control Variable using GP-PRO/PBI I I’s
Tag Feature

In the Editor, you can designate a bit for an integer variable by adding an exten-
sion to the variable. Also, you can designate a bit for an imported integer variable
in the GP-PRO/PBIII using the same method.

Bit Address

. [~ |
[Back [ Cl

=i[=l

][l [l =

HIE
s
Tz

|[GLE | O EN
Bit Address

35

.Bit]E[

RET

Whether you designate a bit or not, only normal integer variables will be imported
from the Editor to the GP-PRO/PBIII. If you wish to access imported integer
variablesin the GP-PRO/PBIII that use an integer bit, you need to designate a bit
for the integer in GP-PRO/PBII]I.
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W2 | inking Editor Variables with GP-PRO/PBIII Project Objects

GL C program operation screens are created with the GP-PRO/PBI I 1's screen creation
objects (i.e. with pre-made Parts or Tags), then each screen object is associated with its
respective GL C variable, and transferred to the GLC. To do this, the GLC must be
connected to your persona computer’s serial communication port.

For GLC connection details, seethe Editor program's ONLINE HELP
“GLC Setup” section.

Transferring Screens to the GLC

B Transferring GP-PRO/PBIII operation screensto the GLC

1. Click on the GP-PRO/PBIII screen’s[Transfer] icon.

2. The[Transfer] window will appear. If an error occurs during data transfer to
the GLC arelevant error message will appear, in addition to the current “ Over -

UE Transier

Transfer Setup  Wiew Options  Help

. . Tranzfer Method: i
Project File: |pump.prw " Autorntic
. Syztem Setup: tomatic
Description: ||:,._"-,-||:| "
Send Tor GP
Tranzfer Status: Prepare Status:

Overall Progress:

| |
Feady I MLIk] |

@Ikv\ote: Whiletransferring data to the GL C, do not use the communication port for any other
2] purpose.
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Operating the “Pump Project”

6-10

B Downloading the Ladder Logic Program of Controller

Objectstothe GLC

1. Start the Editor.

2. Open “\Pro-Control Editor\Samples\Pump. wil”.

3. Select [Writeto Controller] from the [Controller] menu.

4. The [Download Progress| menu will appear briefly.

5. Select [Go On-Ling] from the [Controller] menu.

6. Select [Start/Stop] from the [Controller] menu. The [Controller]’s screen
will appear.

7. Click on [Start].

Now, theladder logic program “ Pump.wll” can be operated with the operation screens
downloaded from your personal computer.

“ Chapter 4, Running the Ladder Logic Program”

Check the Project

The GP-PRO/PBIII project has been correctly designed and downloaded if it
performs as follows:

1. Touch the GLC screen’s [ON] button, and watch the fluid level shown by the
bar graph on the screen drop as the pump empties the tank.

2. Touch the GL C screen’s [OFF] button, and watch the fluid level rise because
the pump is no longer emptying the tank.

If the project does not operate as explained above you need to modify the program.

<Summary >

This chapter has explained how to:

* open a GP-PRO/PBIII project.

« create the GP-PRO/PB 111 project linked with the controller.

« import Editor ladder logic program variables to a GP-PRO/PBI || project.

» associate the Editor’s variables with GP-PRO/PBI |1 screen creation objects (i.e.
Parts, Tags)
* download and then run a combined GP-PRO/PBI I /Editor application on a GLC.
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Pro-Control Editor and Pro-Server

(GLC model: GLC2400)
Whenthe Pro-Server isused, GL C variableread/writing and 2-way functions (commu-
nication, action functionsetc.) can be executed viathe Ethernet.
This Chapter explainshow to use GL C variableswith Pro-Server.

For details on Pro-Server, see the Operation Manual for Pro-Server
with Pro-Sudio for Windows.

This Section explainshow toimport GL C variableswith Pro-Studio.

Importing GLC Variables

Inorder to use GLC variablesin Pro-Studio, it isnecessary to read in previously
imported GL C symbolsfrom GP-PRO/PB to Pro-Server. Thisdetawill then beregis-
tered asGL Cloca symbols.

GLClocal symbols:
» Aresymbolswhichexistonly for participating GL C stations
* Cannot be edited or deleted
» Have only thebit or 32-bit HEX devicetypes.

B Tolmport GLC variables

Thissection explainshow to import GL C variablesinto Pro-Server. Be sureyou have
imported GL C variablesto GP-PRO/PB |11 beforehand.
1. Start Pro-Studio.
2. Createanetwork project file.
3. Sdect [Edit] menu’s[Store participating station] command.
Select aPRW fileto belinked to the [PRO/PB 111 project fil€]

NmeNameJ GLC1 \ PLC Type JMEMORVUNKS\O Type E|

IP Addrass | 10230230120 ||Pe Node Data

PLC Type: Select Windows PC'

Sub MNet Mask | 255.0.0.0 I Address: Enter the same address as used in your PC's Control Panel
Gateway | 10.230230.232 Suh Met Mask: Unused (Use the same data as in your PC Contral Panel's
i data)

Froject File
(PROPB3)

Date 0f 5100 String data mode -
i K=

T
J CAProPBWindatabaselGLC 2400 prw | Browse...

|| [ ok [ cansel ][ Hebed ]"

4. Sdect[Tool] menu's[Import GLC variable] command.

The"S100filedate" isdisplayed asaproperty of the participating station.

5. Thesymbol nameisdisplayed under [ Symbol name (Item)” ontheright of themain
screen.

Pro-Control Editor Ver.3.0 Operation Manual 7-1



Chapter 7 - Pro-Control Editor and Pro-Server

I8 S100 File Check

If thereisadifferenceinthe content of any of the S100files, i.e. those which are stored
in each participating station, stored inthe PRW fileto belinked, and thosethat are
imported tothe GLC, itispossiblethat anincorrect deviceisbeing accessed. Asa
result, the system checksthe dates of each S100 fileand providesawarning display if
they aredifferent.

. Pro-Server (Pro_API) side

When the network project file has been loaded, the system comparesthe property of
the[S100filedate] of each participating station with the date of the linked PRW file. I
thereisadifference, awarning dialogisdisplayed.

. 2-Way Driver (GL C Unit)

At start-up, the system comparesthe property of the[S100 file date] of each partici-
pating station with the date of the S100 fileimportedinthe GLC. If thereisadifference,
awarningdiaogisdisplayed.
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Errors and Warnings

Error or warning displays may appear in the [Validity] dialog box when a validity
check is done on a program. These errors and warnings may be related to a prob-
lem with the program’s logic, variables or 1/0O. The errors are indexed numerically,
with each numeral being part of a specific range. Each range specifies a general
areafor you to focus on when determining why the error or warning has occurred.

200-299: Logic errors and warnings

For information on any of the ladder logic instruction, select it in the
main window, and then fromthe [Help] menu select [ Context], or pressthe[F1] key.

@ Error 200 — Parameter should be a Discrete
The instruction requires a Discrete operand. This can be:
* A Discrete variable,
* An element of a Discrete array, or
* A Discrete element of an Integer variable.

@ Error 201 — Parameter should be a Counter
The instruction requires a Counter variable.

@ Error 202 — Parameter should be a Timer
The instruction requires a Timer variable.

@ Error 203 — Parameter should be an Integer or Real
The instruction requires an Integer of Real, either as avariable or a constant.

@ Error 204 — Parameter should be a non-constant Integer or Real
The instruction requires an Integer or Real variable. It cannot be a constant.

@ Error 205 - Parameter should be an Integer
The instruction requires an Integer as a variable or a constant.

@ Error 206 — Parameter should be an Integer but not an array

The instruction requires an Integer, either as a variable or a constant. It cannot be
an array.

@ Error 207 — Parameter should be a non-constant I nteger
The instruction requires an Integer variable. It cannot be a constant.

@ Error 208 — Parameter should be a label
The instruction requires a label name, and a label with that name must exist.

@ Error 209 — Parameter should be a subroutine
The instruction requires a subroutine name.
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Al-2

@ Error 210 — L abel isout of scope
The specified label exists, but cannot be reached from here.

@ Error 211- Subroutine cannot call itself

The Jump Subroutine instruction is attempting to call the subroutine that contains
it. Thisis not allowed.

@ Error 212 — X should be the same type as Y
The two parameters should have the same type (Integer, Redl, etc.).

@ Error 213 - X should bethe same sizeas Y
The two parameters must be the same size. That is, both must be either:
* Arrays with the same number of elements, or
* Non-arrays.

@ Error 214 — X should be the same size as Y or be an Integer.

The two parameters must be the same size or the second can be an Integer that is
treated asif it isthe larger size.

@ Error 215 - X should be an Integer, a Real or a Discrete array

The instruction requires an Integer, Real or Discrete, either as a simple variable or
acomplete array.

@ Error 216 — X should be a non-constant Integer, Real or Discrete array.

The instruction requires an Integer, Real or Discrete, either asasimple variable or
acomplete array. It cannot be a constant.

€ Warning 217 — Both parameters are constants
The instruction is comparing two constants.

€ Warning 218 — I nput parameter used on output instruction

The variableis marked as an input (refer to [Variable Type] window), however, it
isused in an output instruction. Double-check its 1/O assignment.

€ Warning 219 — Preset valueis zero
The preset value of the counter is set to zero.

€ Warning 220 — Preset timeis zero
The preset time of the timer is set to zero.

€ Warning 224 — Parameter should not be retentive
The variables assigned to the instruction parameter cannot be “Hold” type.

€ Warning 225 — X should be an Integer Array
The instruction requires Integer as a complete array.
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@ Error 250 — Duplicate labels are not allowed

The same label is defined more than once. Thisis not allowed, even in different
sections of the program.

€ Warning 251 — Empty subroutines have no effect

The subroutine contains no rungs. If you do not ater the empty subroutine it will
have no effect on your program.

€ Warning 252 — Empty rungs have no effect

The rung contains no instructions. If you do not alter the empty rung it will have
no effect on your program.

€ Warning 253 — Empty branches have no effect

The branch contains no instructions. If you do not alter the empty branch it will
have no effect on your program.

@ Error 254 — Control instruction should be last on rung.
The instruction cannot have any othersto the right of it.

€ Warning 255 — X is used by more than one timer instruction

The timer variable is used by more than one timer instruction. The results are
indefinite.

You can use the [ References] window to find the other instruction(s).

@ Error 256 — X isused by more than one counter instruction
The Counter variable is used by more than one counter instruction. The results are
indefinite.
You can use the [ References] window to find the other instruction(s).

@ Error 257 — Last instruction on rung should be an output

Theinstruction is not an output instruction (i.e., it does not change the values of
its parameters).

@ Error 258 — Multiple outputs are not allowed
An output instruction cannot have other instructions to the right of it.

@ Error 259 — Last instruction on branch should be an output
An output instruction cannot have other instructions to the right of it.

@ Error 260 — Maximum level of nesting exceeded

The rung has too many levels of branches (the maximum number of levelsis 25).
Try dividing the rung into several smaller ones.

@ Error 262 —Program istoo large (by xx %), see Controller | Setup | Memory
The program size islarger than the GLC Flash Memory.
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300-399: Variable errors and warnings

€ Warning 300 — Variable hasinput or output type but no I/O address assigned

The variable is marked as an input or output (refer to the [Variable Type] win-
dow), however, it is not mapped to any 1/0.

@ Error 301 — Type not assigned

The variable has not been assigned a variable type. To assign a variable type use
the [Variable Type] window.

@ Error 302 — Label not found
The Jump Subroutine instruction refersto alabel that does not exist.

@ Error 303 - Variablereferenced should bea Timer or Counter

You have specified an element of a Timer or Counter variable, however, the
variableis actualy of adifferent type. Refer to the [Variable Type] window.

@ Error 304 — Variable(s) referenced should be Integer type

You have used a variable to specify an array element or modifier. Thisvariable
must be an Integer. Refer to the [Variable Type] window.

@ Error 305 - Array reference to non-array variable

You have specified an element of an array, however, the variable is not designated
as an array. Refer to the [Variable Type] window.

@ Error 306 — Array reference is beyond size of array

You have specified an element of an array using a constant that is equal to or
larger than the array’s size. (Note that the valid elements are numbered O to size-
1). You can change the size in the [Variable Type] window.

@ Error 308 — Modifier referenceis out of range
You have specified a bit, byte or word element that is out of range.

@ Error 309 — Referenceisinvalid for the variable
You have specified atimer reference for a counter variable, or vice versa.

€ Warning 310 — ... Already exists and will be replaced

A variable by that name already exists. The new one will replace the original one
if you click on [OK] inthe[Variable Import Status] window.

@ Error 311 — Theclipboard buffer is not a recognized for mat

The current contents of the clipboard are not suitable for pasting into the [Vari-
able List] window.

@ Error 312 — Too many warnings

The[Variable Import Status] window only shows a certain number of warnings.
If you see this message, there may be more warnings that does not show.
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€ Warning 313 — Missing ]
An array type requiresthe size enclosed in square brackets. For example, Integer [ 10].

€ Warning 314 — Array sizeisinvalid ...Assuming a size of 1

This variable apparently isintended to be an array, however, the Sizeis not recogniz-
able. The size should be an integer within square brackets. For example, Integer [10].

€ Warning 315 — Unknown type ...will be Not Assigned
Thetext is not recognized as an Editor variable type. Possible causes are:
1. Itisspelledincorrectly
2. It hasleading and/ or trailing blanks.

€ Warning 316 — Unsupported array type ... Ignoring array settings
That variable cannot be an array.

@ Error 317 — Invalid variable name...
You have entered an invalid variable name.

@ Error 318 - Too many errors

The [Variable Import Status] window only shows a certain number of errors. If
you see this message, there may be more that it does not show.

@ Error 320 — Too many variables
You have attempted to assign too many variables.

@ Error 321 — Too many variables
You have attempted to assign too many variables. Reduce the number of variables.

400-499: Editor I/O errors and warnings

@ Error 400 — Variable Name has already been mapped

Thevariableis mapped to more than onel/O point. Refer to the[ Configurel/O]
window.

500-549: Generic I/O driver errors

@ Error 501 - Internal variable mapped to I/O terminal

The variableis marked as“internal”, however, it is mapped to an I/O terminal.
Refer to the [Variable Type] window.

@ Error 502 — Input variable mapped to output ter minal

The variable is marked as an input, however, it is mapped to an output terminal.
Refer to the [Variable Type] window.

@ Error 503 — Output variable mapped to input terminal

The variable is marked as an output, however, it is mapped to an input terminal.
Refer to the [Variable Type] window.
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@ Error 504 — Discrete variable mapped to analog ter minal
A Discrete variable cannot be mapped to an analog terminal.

@ Error 505 — Integer variable mapped to discrete terminal
An Integer variable cannot be mapped to a discrete terminal.

€ Error 506 — Variable type not supported by I/O driver
The 1/O driver requires adifferent type of variable to be mapped to thisterminal.

800-899: Specific I/O driver errors

For information about any errors pertaining to your /O driver, refer
to your 1/O driver user guide.

900-1000: Specific /O driver warnings

For information about any warnings pertaining to your 1/O driver,
refer to your 1/0O driver’s Help system.
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w4 Glossary of Terms

B Array

A Discrete, Integer or Real variable can be designated as an array. This means that

A multiple elements of that type are allocated under a single name.

! If using a variable, and it goes out of range, a major fault is triggered.
Important

@fv\t . Toclarify theterminology, ‘LimitSwitches' isthevariable, and ‘LimitSwitches[5]’ is
o\eej an expression representing one of its elements.

B Bit
The basic storage element, its value may be either 1 or 0.

B Bookmark

Aninvisible marker that can be placed anywhere in your logic, allowing you to
instantly return to that portion of your program.

B Branch
A parallel path of execution on arung.

B Byte

A storage element containing 8 bits of information. A byte may be assigned values
from 0 to 255. An Editor integer is composed of 4 bytes.

W Clipboard

A temporary storage place maintained by Windows for copying and pasting data.
This can be done between applications or within a single application.

B Data Watch List Window

Shows data values as they change. You can adjust the update rate in the [Prefer -
ences| dialog box.

B Demonstration Mode

A limited mode of operation that is suitable for demonstrating the features of
Editor, however, not for developing and running afull application. A full-featured
copy of Editor operatesin demonstration mode if it is not authorized.

B Descriptions

A description can be any amount of text, up to 32767 characters, that describes
some part of your program. A summary of descriptions may be viewed with the
[Description List] window.

B Discrete point
A point that can have one of two states. OFF or ON.
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B Drag

To pressand hold down the left mouse button, move the mouse, thenrelease. The
mouse pointer indicates whether thisisavalid place to let go.

B Element

An element is a name for some part of a variable, rather than the whole thing. This
part can be:

» Anelement of a Timer or Counter variable,
e An element of an array, or
* Part of an Integer; see Modifiers.

Error (Fault Conditions)
There are three types. Major, Minor, and 1/0.
A Magjor Fault is serious. When this occurs, the Controller stops executing logic

immediately. The editor shows the state as“MAJOR FAULT”. To clear the
condition, the Controller must be reset using the [Start/Stop] window.

A Minor Fault is one that can be safely ignored.
An1/O Faultisafailureto read or write l/O in.

Focus
A black rectangle that highlights a selection in the ladder logic

Forces

Discrete points can be forced either ON or OFF. This overrides any actionsthe
logic may take. For example, if avariableisforced OFF, but the logic istrying to
turnit on, it stays off. A list of the forcesin your program can be viewed with the
[Force List] window.

B GLC Controller

The GLC Controller executes ladder logic and drives |/O. The Controller is
invisible. It runs as a system service inside Windows and communicates with the
user through the Editor. The GLC Controller’s nameis WALTZCTL.EXE.

Hexadecimal

A base-16 representation of an integer value. These can be entered with 16# in
front. For example, 16#FF is 255.

IEC 61131-3

A standard devel oped by theInternational Electrotechnica Commissiondefiningthe
printed and displayed representation of fivecontrol languagesincluding: InstructionList
(IL), Ladder Logic Diagrams(LD), Function Block Diagrams (FBD), Structured Text
(ST), and Sequentia Function Charts (SFC).

Thesmallest component in arung whichinstructsthe Editor Controller to performa
specificfunction (i.e., Discrete, Bit operand, Datacontrol, Operand, Timer/Counter, and
Program control instructions). Instructionsin Editor are based onthe [IEC 61131-3
specification.
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B | nstruction
The smallest component in arung whichinstructsthe Editor Controller to performa
specificfunction (i.e., Discrete, Bit operand, Datacontrol, Operand, Timer/Counter, and
Program control instructions). Instructionsin Editor are based onthe |IEC 61131-3
pecification.

B | nteger

A storagedement containing 32 bitsof information. Aninteger may be assigned values
ranging form —2147483648 to 2147483647 (16#0000000 to 16#FFFFFFF in hexa
decimal). Integerscannot contain decimal points.

B Internal Variable
A variablethat isnot mapped to an /O point.

m1|/O

Input/Output . The Editor Controller connectsto physical (real-world) devicesthrough
I/O hardware supplied by third parties.

M |/0 Address

An addressassigned to avariablewhen it ismapped to an I/O device. Theformat of an
I/O address depends on the driver it ismapped to.

B L abel Name

A name containing up to 32 charactersthat identify or label apositionwithintheladder
logic. It cannot start with adigit.

B L adder Logic

The collection of rungsthat make up your application. So called becauseit |looks
vaguely like aladder.

B Off-Line

When Off-Line, the Editor works with the disk file *.WLL’ containing a ladder
logic program. This program is developed Off-Line and then run On-Line with
the Controller.

B On-Line

The Editor monitors a program which isrunning ‘live’ in the Controller. For
example; Power_of pushbutton, ResetButton, ALARM?2 etc.

B Parameter

An input to or output from an instruction. Parameters are entered into the Instruc-
tion Parameter Box.

B Power Flow
The path power istaking through the ladder logic program.

Pro-Control Editor (Editor)

The Pro-Control Editor isthe front end to the GLC Controller. All program devel-
opment and monitoring take place here. The Editor’s nameisWALTZED.EXE.
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B Real

Any number containing adecimal point or being represented in scientific notation.
Therangefor area in Editor is +2.25e-308 to +1.79e-308. It can have up to 15
significant digits.

B State Flow

Highlightsindividual instructions based on their parameters. Each contact is
highlighted if it is able to pass power (as opposed to whether it actually gets
power), based on the state of its parameter.

B Subroutine

A group of rungsin aseparate, named area.

Subroutines are placed between the END and PEND (Program End) markers, and
cannot be placed within other subroutines. When you click on [Subroutine] from
the [I nsert] menu, both a* Subroutine Start” and a*“ Subroutine End” markers are
created. You can then insert logic between the two.

Subroutine are called with a“ Jump Subroutine (JSR)” instruction. The advantage
isthat they can be called from many places, and the code only needs to be written
once. A subroutine nameis required.

B Subroutine Name

A Subroutine Name consists of up to 32 letters, digits, and / or underscores. It can
only start with aletter.

B System Variables

System Variables are special, predefined variables that provide information about
the controller’s status or affect its operation. They perform like ordinary variables,
except that they are created automatically and cannot be del eted.

B Variable

Storage locations for data values are called variables. Easy-to-understand names are
recommended to use, rather than using numbered addresses. A variable nameisup to
20 letters, digits, and / or underscores. It cannot start with adigit. Some valid examples
are; Power_Off pushbutton, ResetButton and ALARM?2, etc. Editor creates an appro-
priate type of variable automatically as soon as anew variable nameis entered either
in[Parameter Box] or the [Configure 1/O] window.

B Watchdog Timer

Detects an error if the program did not finish running up to the “END” rung within
acertain length of time. To set “Watchdog Timer”, select [Setup] from the [Con-
troller] menu, and enter time in millisecond in the [Watchdog Timer] box in the
[Tuning] tab.

m Word

A storage element containing 16 bits of information. A word may be assigned
values ranging from O.
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