PREFACE

Thank you for purchasing Pro-face's ladder logic programing software “Pro-
Control Editor Ver. 4.0” 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. 4.0" (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 Lisence Conditions’. Any
actionsviolating the above-mentioned conditions are prohibited by both Japa-
nese and foreign regulations.

(2) The contents of this manual have been thoroughly inspected. However, if
you should find any errors or omissions in this manual, contact your local
representative.
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| (3) Please beawarethat Digital Electronics Corporation shall not be held liable

I by the user for any damages, losses, or third party claims arising from the
uses of this product..

I (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 sepa-

I rate documents. Please consult these sources as well as this manual prior to
use.

|

| (5) Eventhough theinformation 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 aware that 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

© 2001 Digital Electronics Corporation. All rights reserved.
Digital Electronics Corporation December 2001

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 Me, Windows NT, Windows | .
, Microsoft, U.S.
2000, Window XP, Windows Explorer, Microsoft
Excel
Intel, Pentium Intel, U.S.

Pro-face, Flex Network

Digital Electronics Corporation
(in Japan and other countries)

Ethernet

Western Digital, U.S.

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
MS-DOS Microsofte MS-DOSe Operating System
Windows NT Microsofte Windows NTe Operating System
Windows Me Microsofte Windows Mee Operating System
Windows 2000 Microsofte Windows 2000° Operating System
Windows XP Microsoft Windows XP® Operating System
Acrobat Reader Adobee Acrobat® Reader

LIST OF SUPPORTED MODELS

The following table lists the models compatible with Pro-Control Editor Ver.4.0.
The following series names or product names are used in the descriptions con-

tained in thismanual. The "GP Type" listed in the table below refers to the name
to be selected viathe GP-PRO/PB 111 for Windows Ver. 6.0.

Series Product Name Model GPtype

GLC100 Series | GLC100 Series GLC100L GLC100-LG41-24V GLC100L
GLC100S GLC100-SC41-24V GLC100S
GLC300 Series | GLC300 Series GLC300T GLC300-TC41-24V GLC300T
Gl Sees| o e Toinan] GLeEm

GLC2000 Series : il
GLC2400 Series| GLC2400T | GLC2400-TC41-24V[  GLC2400
GLC2600 Series| GLC2600T | GLC2600-TC41-24V| GLC2600
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HOW TO USE THIS MANUAL

The GP-PRO/PB 111 C-Package01 Manual comprises seven individual volumes.
For the contents of each volume, refer to the table below. The manual isalso
available on CD-ROM 2 in PDF format. (The "Installation Guide" is not included
as aPDF file.) Supplemental explanations and additional and revised information
on functions may be provided as datafiles. To read the data files, click the [Start]
button, and choose [ Programs]-[ Pro-face]-[ProPB3 C-Package]. Click [Read me]
and read the contents thoroughly.

For detailed descriptions of hardware manufactured by Digital Electronics Corpo-
ration, please read the specific user manual (sold separately) for the applicable
device.

GP-PRO/PB III C-Package01
Installation Guide |Describes the installation and basic operation procedures.
Pro-Control Editor Ver. 4.0
Describes the software settings for combining with the GLC,

User Manual . . ,

variables, and instructions.

Provides exercises for learning the basic functions from installation
Operation Manual to operation and a list of error messages.
(this manual) Describes procedures using the variables registered by the Pro-

Control Editor for use by the GP-PRO/PB .

GP-PRO/PB Il for Windows Ver. 6.0
Describes the installation, operating procedures and software
functions for using the GP screen creation software. (PDF manual)
Tag Reference Manual Explains "tags" for specifying on-screen functions of the GP.
Describes the parts and symbols provided in the software for creating

Operation Manual

Parts List

GP screens.
Device/PLC Connection  [Describes procedures for connecting the GP to PLCs, temperature
Manual controllers and inverters of other manufacturers.

For your convenience, alayout sheet isinstalled as part of the standard installa-
tion. Use this layout sheet for specifying the PLC registers when setting the tag
addresses. The layout sheet comprisestwo files: "List of Device Assignments' and
"Tag Layout Sheet." Thetwo files are installed separately as Microsoft® Excel
files. Thelocations and file names of each file are listed on the next page.

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

* The GP-PRO/PB III Manual describes the procedures for developing GP screens. The steps
for developing GLC screens are identical; simply substitute "GLC" for "GP."

*  As a supplement to the manuals listed above, detailed explanations are available in the on-
line help.
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Folder Name File Name Contents

DevicelExls List of device assignments
Pro-face\propbwin\sheet |TAG1E.xIs, TAG2E Xls,
TAG3EXIs, TAG4E Xls

Tag layout sheet

Adobe® Acrobat® Reader is required to view the manuals contained in PDF file
format on CD-ROM.
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MANUAL SYMBOLS AND TERMINOLOGY

This manual uses the following symbols and terminology.
If you have any questions about the contents of this manual, please contact your local
Pro-face distributor. Also, if you have any question about your persona computer or

the Windows® software, please contact your loca 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

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

Caution
' Failure to observe this instruction may cause abnormal operation of
- equipment or dataloss.

Important

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

=N\
Careful!
=7
Actions /procedures that should not be performed.

B General Information Symbolsand Terms

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

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

Software for editing, transferring, and monitoring a GLC unit's
ladder logic program.
Controller The control function of a GLC unit.
GP-PRO/PBIII (screen |The screen creation software GP-PRO/PBIII for Windows Ver.
creation software) [6.0.
Indicates the “GLC series” of graphic logic controllers

Pro-Control Editor

GLC . . .
manufactured by the Digital Electronics Corporation.
External Indicates peripheral devices including PLCs (programmable
L logic controller), temperature controllers, and inverters. Note
Communication ,
Device that devices connected through Flex Network and DIO are not

included.
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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 55
Ctrl
t Shift
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, as well 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 32 MB
Windows 95 compatible
Mouse
mouse
0S Windows 95
GLC GLC 2300 Series
, Digital’'s GPW-CB02 cable
GLC Connection Cable RS-232C . .
is required.
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PRECAUTIONS

B Product Usage Precautions

e

Warning

To prevent program malfunctions or accidents, be sure to observe the following:
Example circuits and applications shown in this manual
are only for your reference. Please be sure to check if all
units and system equipment are operating correctly and
safely before using.

Digital Electronics Corporation does not assume the use of
this product for applications requiring extremely high de-
grees of reliability and safety, such as with equipment or
systems for transportation, moving, medicine, aerospace,
nuclear, or for undersea data communication. Do not use
this product for these applications.

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.

*] Preparations for minimizing defects caused by wrong operation or data errors from sensors/

controllers.
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B CD-ROM Usage Precautions

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

Make sure to remove the CD-ROM before turning on and off your PC.

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.

Do not place floppy disks near stereo speakers, TVs, or magnetic therapy equipment.

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.

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.
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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 alithium 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 alonger
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.

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 PRW file using the Pro-
Control Editor.

Due to differences in PC and GLC Real value accuracy, the values dis-
played during "Monitoring Mode" may differ.

Precautions - Compatibility with Earlier Versions

12

Please read the following precautions if you are currently using the Pro-Control

Editor versions earlier than 3.0.

Logic programs are saved in WLL format with Pro-Control Editor versions earlier
than 3.0. However, with Ver. 4.0, logic programs are included in the Project Files

of the GP-PRO/PB |11 and saved in PRW format.

When using logic programs created with versions earlier than 3.0, you are required

to import the WLL filesto PRW files.
AKX 2. 14 Importing/Exporting a Logic Program
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Chapter 1 - Pro-Control Editor Fundamentals

Pro-Control Editor Fundamentals

About Pro-Control Editor

Pro-Control Editor Ver.4.0 (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

* aGLC Flex Network I/F unit driver
 aLadder logic program editor

« Ladder logic program transfer feature

* Cross reference reports

e Monitoring feature

* Online Edit Function™

» Communication via Ethernet !

The Editor alows you to develop logic programs compliant with the international
standard IEC61131-3 in an easy-to-use Windows environment.

Logic programs crested with the Editor function on the GLC unit can be used after
being downloaded to the GLC.

The variables created with the Editor can be transferred to the screen creation software
GP-PRO/PB I11 for Windows Ver. 6.0 and used in common with the display functions
(switches and lamps) of the GLC.

*1 Supported by GLC2000 Series only.
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Chapter 2 - Creating a Program (Introductory Tutorial)

Creating a Program (Introductory Tutorial)

This chapter provides step-by-step instructions on using the Editor to create a
logic program in Programming mode.

Before starting the tutorial

Please read the "Installation Guide" and "Pro-Control Editor User's Manual™
provided with the Pro-Control Editor before starring the tutorial. After understand-
ing the instructions, variables, and functions used with the GL C, go through the
tutorial examplesin this Operation Manual to learn the functions and operation
procedures.

Each lesson in this chapter describes the operating procedures of the Editor based
on tutorial examples.

This section describes how to use the Editor to create alogic program that controls
the operation of soft drink machines used in fast food restaurants. The machine
features the following functions:

* Pressing the button one time automatically loads a large/medium/small cup.
* Dispensesice cubes or soda only when acup is placed under the dispenser.
* Counts the number of cups loaded by the machine after the power is turned on.

@ Examples of Completed Logic Program and Screen

The example logic program and project file used in this lesson can be found in the
"Soda.prw" filein the " C:\Program Files\Pro-face\ProPBWin\GLC_Samples’
folder.

Refer to thisfileif you have problems with the procedure or for practicing search
operation. Please refer to the on-line help for a detailed description of the features
of the Editor.

<Logic Program> <Screen>

I

t Data Contioler Help Sereen Edit View Oy Draw Tags Parts
Loz o [el[e] FINEEIEEIRE

00O kP HER

Dption_Draw ts Spegal Libay

3

EIEAIEESE E:
wlen[m[wlef[v]a]

This program runs  typical fast food restaurant soft drink dispensing machine

[n

E Ice Pushbutton - —
>_ 0000 000000
Small Pushbutton 53003 oonnp 000000
BS_004 000000 000000
Medium Pushbutton
Large Pushbutton

Ice_Maker

Power_On_pushbutton  Power_Off_pushbutton Light
I

I} I/t o ©
off oft of - .
Light T oo 2ea |reatr MR
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Chapter 2 - Creating a Program (Introductory Tutorial)

& Soft Drink Machine

— GLC2300T

L—
Power LED|

Light
(o] [oF Power OFF button

[ Power ON button

Cup Available For Ice
(sensor)

€ Hardware Design

Flex Network Communication Cable

GLC2300T
e —— FN-XY08TS41
m';; [(fOD FN-XY08TSA s m%
e
eleelelelelelelelelels)
OPOODODODDODD

R

Power ON button, Light, etc.

€ Assignment of the I/O Configuration

The"lce_pushbutton”, "Large pushbutton”, "Medium_pushbutton”, and
"Small_pushbutton” will be placed on the GL C screen for touch-panel inputs.
These buttons are not assigned to the terminals.

Variable Name Terminal Type | Terminal No.
Power_ON_pushbutton Input 10
Cup_Present_for_Ice Input 12
Power_OFF_pushbutton Input 16
Light Output Qo0
Ice Output Q1
Soda_valve Output Q2

Preference Area Settings (Prior to Creating a Logic Program) |

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

2-2 | Pro-Control Editor Ver. 4.0 Operation Manual



Chapter 2 - Creating a Program (Introductory Tutorial)

B Designating Settings

1. Select [Preferences] from the [File] menu and the [Preferences| dialog box will

appear.

Preferences

Editor | Moritoring | Corfitmation | Clipbaard |

) Edit new instruchions automaticail

E F.eep windom settings between sessions

E Append new rungs and instructions after esisting ohes
[rather than inzerting them before)

]:] LClear logic: when going Programming Mode

[ ok ][ cencel ][ spmp || Hed

\

2. Click on each check box to select or desdlect a setting. The followings page' s data

explains each tab setting.
& Editor Tab
If selected, the [I nstruction Pa-
r—— T rameter] box is aut(_)mati cal_ ly
p— opened for any new instructions
" Editar | Manitoring | Confimation | Cliphoard | inserted in your program.
) Edit new instructions automaticalls (DefauIt sel eCtaj)
E keep window settings between sessions |f g&t&j, the Edltor OpenS a start
) gt unge and eyuctons e eing ones up all windows that were open at the
D Clear logic when going Programming tMode —— end Of the lﬁ SESSon. %tl ngS (SJCh
- aswindow size and position) for any
windows open during your editing
sesson areretained. Thisaso gpplies
to the [ Data Watch] window which
ok |[ cecel || sy |[| mee [ | retainsits contentswhen the current
program runs On-line.
(Default: selected)
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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, the ladder logic screen
will be cleared when going Pro-
gramming Mode from Monitoring
Mode.

(Default: not selected)
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2-4

€ Monitoring Tab

 If selected, [power flow] isdis-
played while the Controller is
running. The [power flow] feature
highlights the rung (aline connect-

ing instructions) that is executed

Preferences 2 ]
 Editar _- Maritaring | Confimation | Cliphoard |
wihen Monitoring Mode, update
1) powyer flove
T7) state fow
every
milliseconds
0k |[ cancel || gpely [[ Hen |

during the RUN mode of the con-
troller.
(Default: clear)

& Confirmation Tab

4 Preferences

"Editor | Monitaring " Confirmation Clipboald]

]:1 Confirmn changes when "Apply'' not clicked

E] Canfirm deletions

E] Canfirrn creation of varables

E] Canfirm controller operations

¥ Canfim undo actions

ak. ] ‘ Cancel | | dipplin \ |

Help ]

» |f selected, [state flow] isdisplayed
while the Controller isrunning. [state
flow] isthe display feature that
emphasizes the command run by the
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)

— |f selected, the Editor accepts

changes you make only when you
click [Apply]. If cleared, Editor
accepts changes immediately but
asks for confirmation.

(Default: not selected)

L, If selected, Editor asks for confir-

mation for all deletions when you
are creating your program.

(Default: selected)

— |f selected, Editor asks you to

confirm the creation of every new
variablein your program. This
applies only to the Programming
Mode environment.

(Default: selected)

— |If 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)
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@ Clipboard Tab

4 Preferences

« |f selected, the fields copied from

[ Edin [ onitoing [ Confimaton] Cleboar | the variable list of the Editor to the

Format for variables copied to the clipboard: cli pboard are Separated by com-
7 Comma defimited mas. ) )
%) 36 delimied Ex., My_variable, Discrete,
.............................. adescription

T7] Use quatation marks

(Default: not selected)

If selected, the fields copied from
the variable list of the Editor to the
clipboard are separated_by tabs.

o |[ cancel |[ gppy |[ Hep | Eé(ésl\[/':r)ilﬁ\t/iag;c‘ble[TAB]Dlsx:rete[TAB]

(Default: selected)

—e |f selected, the fields copied from
the variable list of the Editor to the
clipboard are separated by delim-
iter and enclosed in double quotes.
Ex.,"My_variable", "Discrete”,
"adescription”

(Default: selected)

Gt

_In thistutorial, be sure to use the default settings. Click on [Cancel] to close the
o\eej. [Preference dialog] box and preserve the default settings.
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2-6

A Tutorial Overview

1. Start the GP-PRO/PB 111 C-Package.
2.3 How to Start the GP-PRO/PB III C-Package

2. Select the GLC Type and PLC Type in the [New] dialog box.
2.3 How to Start the GP-PRO/PB III C-Package

3. Develop alogic program.

1.

Determine variables.

This section describes how to designate the functions of the logic program
to be used in the Editor as well as how to create and delete variables and set
theinitial values.

2.4 Creating Variables

Create alogic program.

This section describes how to create rungs, insert instructions and branches,
and how to delete rungs, instructions and branches associated with the
rungs.

2.5 Inserting Rungs, Instructions, and Branches

Assign variables to the logic program.

This section describes how to assign variablesto the instructions in the logic
program.

2.6 Assigning Variables to Instructions

Insert descriptions.

This section describes how to label the logic program with descriptions. The
descriptions include the procedures for documenting the entire program,
specific rungs, and individual instructions.

2.7 Documenting a Ladder Logic Program

Edit.
This section describes how to copy, cut and paste rungs.
2.8 Copying, Cutting, and Pasting Rungs

Subroutine

This section describes how to insert subroutines and labels in the logic
program.

2.9 Subroutines and Labels
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7. Search.
This section describes how to search and go to the desired circuit quickly in
the logic program.
2.10 Navigating a Ladder Logic Program

8. Assign|/O.

This section describes how to assign the logical variablesin the logic pro-
gram to the actual 1/0 terminals.

2.11 I/0 Configuration

9. Check errors.
This section describes how to check for errors in the logic program.
2.12 Checking the Validity of a Program

10. Print.
This section describes how to print out the logic program.
2.13 Printing Your Ladder Logic Program

11. Import and export.
This section describes how to "read" and "write to" the logic program.
2.14 Importing/Exporting a Logic Program

4. Develop ascreen program.

Use the GP-PRO/PB |11 and create a screen linked with the logic program.
2.15 Developing a Screen Program
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How to Start the GP-PRO/PB Iil C-Package

Activate the Project Manager prior to creating alogic program with the Editor.

1. Click the [Start] button, and go to [Programs]-[Pro-face]-[ProPB3 C-Pack-
age], and then click [Project Manager].

2. The Project Manager starts up.

5% LDMonitoi2400.piw - GLC2400 English Sample - Project Manager [ IO[=]

Project Screen/Setup  Contol sty Help

Open screen for editing )

3. Inthe Project Manager screen, select [New] from the [Project] menu, or click
the [New] button. Designate the settings as follows, and press the [OK] button.

Hew
Description: :
5ot Drink Server |
_GPTyp " Cancel
|GLC Series F e
[eLczan F] Settings
~PLC Typ
|Mitsubishi Electic Carp. F
[MITSUBISHI MELSE C-AnA(LINK) F
~Extend SI0 Typ
o 7| =
Description . Soft Drink Server
Display Type : GLC series
GLC2300
PLC Type : Digital Electronics Corporation

Memory Link SIO type™!
Extended SIO Type: None

*] Select "Memory Link SI1O Type" and "Digital Electronics Corporation” for the "Device/PLC
Type" when using just the GLC.
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4. A window appears asking whether you will create aLogic Program or Screen.
Click [Edit L ogicProgram] to activate the Editor.

| Edit LogicProgram ]

‘ Edit Screen

Cancel

Creating Variables

This section describes how to designate the functions of the Editor as well as how
to create and delete variables and set the initial values used on the Editor.

The completed sample of the tutorial program created in thislesson islocated in
the "Soda.prw" filein the "C:\ProgramFiles\Pro-face\ProPBWin\GLC_Samples’
folder.

P X% Creating a Variable List

You can add variables at any point while creating aladder logic program. For
convenience, create alist of the variables you will use in the tutorial now. Vari-
ables are addressable units of data you create and map to logic program instruc-
tions.

B Creating a List
Please refer to the on-line help for detailed descriptions of the menu items.

1. From the [Data] menu, select [Variable List]. The Variable List window is
displayed.

3% Yarniable List - [O]
File Edit View Data Helpl

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

4 Variable Type

ﬂame:JCup_F'resent_for_lce ] ITI
Integer 2 Ingemal
?i?naelr & |nput
ﬁi?gt:s[igned L Quitput . Creats:
. : Help
J:] Aray Eize:

| Retentive  ¥] Global

3. Type“Cup_Present_for_Ice” inthe Namefield.
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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 « qyitch 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 “_”. A maximum of 20 charac-
ters can be used. Array/Timer/Counter element values and Integer/Real
bit values are included in these characters.

2.4.2

Selecting Variable Types |

Thevariable“Cup_Present_for_lce” 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_lce”. Therefore, it needsto be
assigned as a discrete input. Please refer to " Pro-Control Editor User's Manual
2.2 Variable Types' for details on the variable types.

B Assigning Variable Types

1.
2.
3.

4.

Select [Discrete] from the [Variable Type] list.

Select [Input].

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

Click on [Create]. “Cup_Present_for_|ce’ has now been assigned asadis-
crete input.

Note that the variable type change that you made to “Cup_Present_for_Ice”
inthe[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’'s drag & drop, click, and insert fea-
tures.

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

2-10
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Now you have learned how to create a variable and assign avariable typeto it,
create the list of variables shown in the following table. Variables can be created
directly in the [Variable Type] dialog box.

Variable Name Variable Type /0 Type Hold/Release Global
Power_On_pushbutton Discrete Input Release Local
Cup_Present_for_Ice Discrete Input Release Local
Ice_pushbutton Discrete Internal Release Global
Large_pushbutton Discrete Internal Release Global
Medium_pushbutton Discrete Internal Release Global
Small_pushbutton Discrete Internal Release Global
Power_Off_pushbutton Discrete Input Release Local
Ice Discrete Output Release Local

Soda valve Discrete Output Release Local
Fill_Timer Timer Internal Hold Local
Number_of Larges Counter Internal Release Local
Number_of Mediums Counter Internal Release Local
Number_of _Smalls Counter Internal Release Local

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

7 If you typed avariable nameincorrectly, simply renameit using the [Rename] option
Note: i\ the[Edit] menu’s[Variable List] window. To create variablesfaster in the [Variable
List] window, pressthe INSERT key.

Saving Your Program

To ensure the safety of created data, it is recommended that you save your logic
program periodically. When alogic program is saved, the global variables created
with the Editor are automatically registered in the Symbol Editor as GLC symbols
and can be used in common with the GP-PRO/PB 111 display.

4.2.5 Symbol Editor in the GP-PRO/PB III Operation Manual

B To Save the Program
Select [Save] from the [File] menu on the Editor screen.

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

CTRL+Skeys.

< Summary >

In this section you have learned how to:

* create variables and use dialog boxes associated with the variables
« determine variable types

* save a program
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PRy Inserting Rungs, Instructions and Branches

Thefirst stepin creating aladder logic programistoinsert arung. Thescreeninitialy
showsablank program as shown below. The completed sampl e of thetutoria

program used inthislessonislocated inthe" Soda.prw” fileinthe" C:\ProgramFiles\Pro-
face\ProPBWINNGLC_Samples' folder.

Program Description

w> TART

—_

2|-END

3|-PEND

Inserting a Rung

Createanew logic program.

Downtheleft side of each new program arethreerungslabelled START, END and
PEND:

» TheSTART rungindicatesthe start of themain program area.
* TheEND rungindicatestheend of themain program area.

» ThePEND rung indicatesthe end of thetotal program area. No rungscan bein-
serted after the PEND rung.
Therungsbetween START and END are executed every scan. Any rungsinserted

above START areinitiaizationlogic and are executed on thefirst scan only. Thearea
between the END and PEND rung isreserved for subroutines.

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

B Toinsert arung

1. Click ontherung number 1 1eft of theword START. Rung 1isselected.
2. Right click once. A shortcut menu appears.

3. Sdect[Insert Rung]. (Or select [Rung] from the[Insert] menu.) A new rung
appearsat number 2, below the START rung.

4. Usingthe above method, insert five (5) more rungsbelow the START rung. The
screenwill belikethe picture shown below.
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Program Description

goTART

—_

— END

-]

— PEND

[m)

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

‘Note: = -
2] ingon *E| in thetoolbar.

Deleting aRung |

B To deletearung

1. Sdect therung you want to delete. In thisexample click on the number “2” (therung
number) ontheleft sdeof rung 2.

2. Pressthe DELETE key, or right-click ontherung and click onthe[Delete Rung]

<Alectinn ThalNAatal dialnn hny will annear,

# Delete

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

3. Clickon[OK].

'Note: Aswith other Windows applications, the Editor hasan * Unflai command. From
2] the[Edit] menu, select [Undo Changesto XX], or click on ﬂ] 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.

B Selecting arung to insert instructions

1. Here, you areinserting instructionson rung 2. Click onanywhereontherung 2 line
to select it, but not on thenumber “2” itsdlf. The selected rung will then be high-
lighted, asshown below.

2. Onceyou have sdected thisrung, you caninsert instructions. Oneway todothat is
fromthetoolbar.

The Editor toolbar containsthefollowing buttons.

HH## [ o[, [ [HE
Click on these buttonsto insert instructionsinto asel ected rung. The meaning of these
buttonsisasfollows.

*

H I_ Normally Open Contact (NO)
F

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

o |coteun

E Timer On Delay (TON)

||3 | Timer off Delay (TOF)

e

| Up Counter (CTU)

| +

EIEIE] Down Counter (CTD)

| -+
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B Method 1. Insert instructions from the toolbar
1. Clickonthe IE button. Thefollowing box will appear.

e

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 avariable to associate with the instruction. Thiswill be ex-
plainedinmoredetail later inthischapter.

2. Clickon theE button. Thisplacesan output coil ontheright side of rung 2.
Thoughthe* Instruction Parameter Box” isgtill flashing, pleaseignoreit for now.

For Variable entry information, refer to “2.6 Assigning Variables to
Instructions”.

21— | O_

3. Click onrung 2, between theNO and OUT instructions.
4. Click on the“Nor mally Closed” (NC) button [5HF |, andithat symbol will appear

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
2] easy way toinsert frequently used instructions, it does not include all Editor in-
structions available within Editor. You can also insert instructions 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 appear.
2. Sdect[Insert Instruction]. The[Insert Instruction] dialog box appears.

4 Ingert Instruction

TOM

The instruction’s
explanation

Apply appears here

o
o
=2 1=

o

< Tirner 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 dial og box.

‘Note: You can also bring up the[Insert Instruction] dialog box by selecting [Instruc-
2] tion] from the [Insert] menu or by pressing INSERT key after you have selected
arung. To view detailed information on each instruction, click the [Help] button
while selecting the desired instruction.

3. Scroll throughtheingtructionlist until “TON” isfound.

4. Select“TON".

Aswiththe[Variable Type] dialog box, you have achoice 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 Instruction]
dialog box needs to remain open. To do this, click on [Apply].

| TON
3| I'M H—

PT ET

5. Click onrung 3, totheleft of the TON instruction.
6. Scroll throughthelist of Editor ingtructionsuntil youfind“NQO”.
7. Double-click on“NO” and that symbol will appesar.

TON

FT ET
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B Method 3 Insert ingructionsby typing in the[Insert Ingruction] dialog
box
1. Type“out” inthefield abovetheinstructionlist.

@\ Theingruction list automatically scrolls until the* OUT” instruction appears at the
XNote: top of thelist. Also, its name appearsin the bottom left hand corner of the dialog

2] box.

4 Inzert Instruction

2. Click ontherung section totheright of the TON instruction.
3. Click on[Apply] and the TON box will appesr.

TON

O

0 =

FT

Deleting Instructions

Here, youwill deletethe OUT ingtructionyou just inserted into rung 3.

B To delete an instruction
1. Right click ontherung 3'sOUT instruction and ashortcut menu will appear.
2. Select [Delete]. A dialog box will appear to confirm that theinstruction isto be

deleted.
## Delete

@ Delete the instruction "OUT ™7

[ o e[ B |

3. Clickon[OK].

2.

iVote: You can also delete an instruction by selecting it and pressing the DELETE key,

2] or clicking on [X] in the toolbar.

Pro-Control Editor Ver. 4.0 Operation Manual 2-17



Chapter 2 - Creating a Program (Introductory Tutorial)

PASESIN Copying and Pasting Instructions

Here, youwill copy theinstructioninserted into arung and pastethisinstruction into
another rung.

B To copy an instruction
1. Click ontheinstructionyou wishto copy.
2. Right-click and select [Copy Instruction], 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

LCopy Chl+C

Cut Instruction Paste Chl+
Copy Instruction Belete Del
Paste Instruction ﬁel-ect Range...
| Delete Ingtruction = -
Edit Instruction. .. Enter
Diescription. .. Chrl+Dr

N

1. Click onthe placeyouwishtoinsert the copied instruction.
2. Right-click onthe[Pastelnstruction] or click onthe[Edit] menu’s[Paste].

¥ Logic Program Editor - noname
File | E it | View Search |nzet Data

B To paste an instruction

Undo Changes to Rung 3 l!i Eﬂﬁlﬁﬂtﬁ ILI_,"ﬁJI_IiI_'J :1 E
Delete Branch — ) ——
Inzert Instruction IE"HE IEHJI'-"% ), ’ n
Paste Instruction —_— E,‘@E'.'_r') 1 —L—
Light Chil+ Tt
S Delate g [T
Select Range...
the

Dezcription... Ctrl+D

FPower On_pushbutton

3 Y
oft

3. Now thecopiedingtructionis pasted (inserted) into thedesired rung.

PowerOffButton
3 | | rd
Ot

2-18 Pro-Control Editor Ver. 4.0 Operation Manual



Chapter 2 - Creating a Program (Introductory Tutorial)

Inserting Branches |

Thissactionexplanshow you caninsart abranch onrung 2 betweenthe NO and theNCingtruc-
tions Thisbranchisdesgnedtoturnthelightinthesodapopmeachine.

B Toinsert a branch

1. Placethe cursor at the point on the rung where you want the branch to begin. Inthis
case, directly to theleft of the NO instruction.

2. Click and drag the mouseto theright. The cursor hasturnedinto a& with adotted
lineattachedtoit.

Whenever theend point of thebranchisinanincorrect location, the Editor changesyour
cursortoas . Also, whenever theend point of thebranchisinavalid locetion, the cursor
returnsto normd. If youreleasethe cursor whileitisnormd, abranchisinserted between the
darting point and whereyou released themouse. If you releasethemousewhenthecursor is
aS , abranch will not be created.

3. Click and drag the mouseto theright until the cursor isbetween theNO and NC
ingtructionsandisnot aQ.

2.—II__—L-"I—

4. Releasethe mouse and abranch appears between the NO and NC instructions.

7 || |1 {_

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

2 { |

2. The[lInsert Ingtruction] dialog box should still be open. If itisnot, openit usng
any of the previoudy described methods
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3. SdecttheNOingructionfromthe[lnsert Instruction] diadog box andinsertitusing
any of the previoudy described methods. Rung 2 will appear likethis:

zi | L1 C—

@Ikv:)te: To delete a branch containing instructions you must first select and delete each
X2 instruction.

Initialization Logic

Logicinserted abovethe START rungiscalledinitidizationlogic. Itisexecuted only
oncewhenthe Controller isstarted.

B Toinsert initialization logic

1. Rightclickon* Program Description” field located abovethe START rung. If itis
not visible, select [Descriptions] fromthe[View] menu, and then select [Program].

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

. Inthefollowing examples the rungs have been moved down one position (i.e. the
\Ej rung which was previously number 2 isnow rung 3).

3. Rightclickontheinitidizationrung (rungl).
4. Sdect[Insert Instruction] from the shortcut menu.
5. SdeattheSET indructionfromthe[l nsert I ngtruction] window anddick on[OK].

1 {5

Thisrungisused to turn theice machine of asoft drink dispenser ON. It remainsON
whilethisexercise showshow to assign variablesto ingructions. isstarted up and only
needs to be set once.

\ If you do not have [Append New Rungs and Instructions| selected in the [Prefer-
XNote: ences] dialog box, you must select the START rungtoinsert any initialization rungs.
2] Theserungswill appear below the program description.

You have now completed rungs 3 and 4 of theladder logic program aswell asonerung
of initializationlogic. Please completerungs5-7, asshown onthefollowing page. To

hel p you complete your program, please remember that the |P| instructionisthe Positive
Trangtion(PT) ingtruction.
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B To insert multiple branchesinto rung 7:

1. Insertthefirst branch asprevioudy described.

2. Insert the next branch by starting to click and drag from the same point asthe
previoushbranch.

3. Dragthecursor around the previous branch to the point on the rung where you want
the branch to beinserted.

7 [t —

When themouseisreleased, anew branch will beinserted over the previous branch,
whenisthen pushed down.

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

§l— —— (T —
WOV
6]—P EN DN
N ouT
CTl
GE Q
R
Py oy
7 F ——11 o
P —
P —
L

< Summary >

In thissection, you havelearned how to:
* insert and deleterungs

* insert and deleteinstructions

* insert and delete branches
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Assigning Variables to Instructions

Thisexercise showshow to assign variablestoingtructions.
In2.4 Cresting Variablesyou created avariablelist which includes some of thevariables

used inthetutorial ladder logic program. Pleasere-openthe[VariableList] diaog box
NOW.

B To open the Variable List dialog box

1. Fromthe[Data] menu, select [VariableLigt].

2. Movethisdiaog box tothelower |eft corner of your screen. If the[Insert Instruc-
tion] dialogbox isstill open, closeit by clickingon[Cancdl].

Instruction Parameter Box

Intheprevious section, afield appeared with aflashing cursor insideit when you first
inserted aninstruction onarung. Thisisthelnstruction Par ameter Box andiswhere
you enter the variablesyou want associated with theinstruction.

B To accessthelnstruction Parameter Box of a basic levd instruction:

1. Double-click onrung 3'sOUT instruction. A text field will open abovetheinstruction
with aflashing cursor ingdeof it. Thisisthe Instruction Parameter Box”.

4

Note: The “Instruction Parameter Box” can also be accessed by clicking on the instruc-
2] tion and pressing the ENTER key or by right clicking on the instruction and se-
lecting [Edit Instruction] from the shortcut menu.

Generd ingtructions(non-basicleve instruction) havemorethan one” Instruction
Parameter Box” . For example, aTIMER ON DELAY (TON) instruction hastwo (2).
Oneiswhereyou assign avariable, and the other iswhere you enter the preset timein
milliseconds.

B To access the Instruction Parameter Boxes of general instruc-
tions

1. Clickonrung4'sTON ingtruction. The TON instruction then changesasfollows:

B < cnter the variable name
Enter the setting time ———> i

Abovethe TON ingtruction ablack highlighted areawill appear. Thisiswhereyou enter
thevariableto be assigned to the TON instruction. Next to the Preset (PT) element is
another black highlighted area. Thisiswhereyou enter the preset timein milliseconds.
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2. Double-click ontheblack highlighted areaabovethe TON instruction to select the
“Instruction Parameter Box” . Here, you can assign atimer variableto theinstruction.

I |4 Enter a variable name here
TON (Instruction Parameter Box)

I i
n{FT ET|D

3. Next, double-click ontheareaimmediately to theleft of the PT element inthe TON
instruction. The[Data Value] dia og box opens. Here, enter the preset timein
millisecondsthat will elapse before output (Q) isturned ON. (Assigning variables
and other operandsto instructionswill be discussed in the next section.)

4. Closethe[Data Value] dialog box.

Entering Variables

Onemethod of entering avariableinto an Instruction Parameter Box isto typedirectly
into thebox.

B To enter text in the Instruction Parameter Box

1. Double-click onthe OUT ingtruction’sInstruction Parameter Box on rung 3.
2. Type“Light” inthebox.

3. PresstheENTER key. Thefollowing dialog box appears asking you to confirmthe
cregtion of thevariable.

Pro-Control Editor

@ Ok.ay to create the vanable "Light" of type Dizcrete?

[T'ou can dizable thiz meszage in Preferences).

|J ............ DK.xl | Cancel | | ﬂElI:' |

4. Clickon[OK]. Inthe[VariableLigt] didog box thevariable®Light” appearsinthe
list. The Editor hasautomatically assigned it avariable type. Inthiscaseit has
assigneditasaninterna discretevariable.

@\ The Editor automatically assigns variable typesto any new instruction variables

Note: created. You can also type a variable that already exists in your variable list di-

2] rectly into an Instruction Parameter Box. The variable is assigned automatically
when you finished entering it.

5. Using theabove mentioned method, assign theoperand “ Power Off _pushbutton” to
theNC instruction onrung 3.
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Rung 3 shouldlook likethis:

Power_Off_pushbutton Light
3 I 11
oft Off

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

6. Assgnthevariable“lce Maker” totheSET coil onthefirgtinitiaizationrung. This
variablecan becreated by typingit directly into the* Instruction Parameter Box”.
Afteritistyped, theinitidization rung appearsasfollows.

| lce_Maker

Off

Another method of assigning variablestoinstructionsisto smply dragthevariablefrom
the[VariableL ist] dialog box totheinstructionitsalf. Thismethod isvery convenient if
thereare many instructionswhich need to have the samevariablesassigned tothem. The
advantagesof using thismethod will beexplainedin2.11 1/0O Configuration.

B To assign a variable using the Variable List dialog box

1. Cdl upthe[VariableList] dialog box.

2. Clickon*“Light” inthe[VariableL ist] diaog box but do not release the mouse
button.

3. Withthemouse button still pressed, drag“Light” tothe NO instruction located on the
branch on rung 3. Aswhen inserting branches, notethat your cursor initially becomes
aQ. Whenthe cursor isin thisstate you cannot assign the variable to any instruc-
tion.

4. When you reach the Noinstruction, your cursor will changeto a[4] mark.

Power_Off_pushbutton Light

3 X 1 00—

Off Ot

eset_Counters=<

er_of_Mediums

ber_of_Smalls
Prwer T _nushbtton iznrete:

I

lce

T

i

Thevariableisthen assigned when the cursor isreleased. Aslong asthe cursor appears
asa[{], you can assignthevariableto aninstruction.
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4. Releasethemouse button. Thevariable“Light” isnow assigned tothe NO instruc-
tion.

5. Click onandthen drag the* Power_On_pushbutton” variableto the other NO
instruction on rung 3. Rung 3 should now appear asfollows:

Power_On_pushbutton Fower_Off_pushbutton Light
3 — v O—
Off Off Off
Light
_
Off

Ingenerd, variableswhich are expressions, constantsare assigned toinstructionsin
exactly the sameway asbasic type variables, however, they must betypedinmanualy
sincethereisno window to drag them from.
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2.6.3

Important

2-26

Completing the Operation

Sinceyou havelearned how to assign variablesto instructions, you can now complete
theremaining rungsof the program. A diagram of the completed rungsispresented on
thefollowing page.

Noticethat the MOV instruction on rung 6 and the NC instruction on rung 7 containthe
variables"Fill_Timer.PT” and*Fill_Timer.Q” respectively. Thesevariablesrefer tothe
“PT" and" Q" dementsof the Timer withthe®Fill_Timer” variableassignedtoit.

Thefollowing three proceduresare avail ablefor entering these variables. You can either:
» sdectthelngtruction Parameter Box andtypethe” Fill_Timer” variableindirectly.

» clickonanddragthe”Fill_Timer” variablefromthe[VariableL ist] dialog box and
addthe”.PT” and“.Q” extensionsinthelnstruction Parameter Box.

 dragthelnstruction Parameter Box to theinstruction you want to copy, and enter a
variableselected fromthe specia VariableList.

Thefollowing aredetailedinstructionsfor thisprocedure.

1. Select the sourceInstruction Parameter Box you want to copy from.

2. Dragthecounter and timer variablesto the destination instruction you ant to copy.

3. Sdect and doubleclick onthe desired parameter from the specia VariableList Box.

Soda_valve
4 {P
Off

lce_pushbutton  Cup_Present_for_Ice
5 {1 {1
Off Oft

Small_pushbutton
B {Pl
Oft 4000

These methods are used with rungs 6,7, and onwards. The application
instructions’ exclusive variables such as “Fill_Timer.PT” or "Fill_Timer.Q”
consist of a variable name and a file extension:

*** CV (Current value)
*** PT (Set value)
***Q (Output bit)

*** R (Reset bit)

Pro-Control Editor User Manual “2.2 Variable Type”
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< Tutorial Program Sample >

SodaRequest
Sodaalve TOM
4 P N a—
off 2000|PT ET|O
lceButton  lceCupSet lce
al— | | {—
Oiff Off Off
CupButtan ey
G Pl EM DN
Off 4000(IN OUT[SodaOrder. PT
0
MoOfSmalls
cTu
CE o
Off|R
oy w0
Small_pushbutton Cup_Present_for_lee  Fill_Timer.Q Soda_valve
7 Pl | | 1 O
Oft Off Oft Oft

Medium_pushbutton
P
Off

Large_pushbutton
P
Off

Soda_valve

Off

< Summary >

Inthissection, you havelearned how to assign variabletoinstructions.
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Documenting a Ladder Logic Program

Itisrecommended that you document your ladder logic program. Thisdataexplainsto
usersexactly how the program and each of itselements perform and isuseful when the
program needsto be atered or debugged later on. In the Editor, you can document how
the program performs, how each rung operates and what specific variablesare used for.

Adding a Program Description

Thefirst descriptionto add to your ladder logic programisadescription explaining the
program’sfeatures.

B To add a program description

1. Double-click onthe*Program Description” field at thetop of the screen, and the
[Description] dialog box will appesar.
% Description

Program
Pragram Description

All Editor descriptions are entered here.

G,

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

2. Click onthe*®Program Description” text.

3. Type“Thisprogram runsatypical fast food restaur ant soft drink dispensing
maching’.

4. Click on[OK]. Thisdescription now appearsat the very top of theladder logic
program. (You may need to scroll up to seeit.)

—START

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

lce_Maker

@

Off

2 . You can also add or edit a Program Description by double-clicking the lower left-
No\teej hand panel of the status bar.
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Adding aRung Description |

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

B To add arung description

1. Right-click onrung 5'sleft sde number.

2. Select [Description] from the shortcut menu and the [ Description] dia og box
opens. It isthe same dia og box you opened previoudy, however, the descriptor
abovethetext field now saysRung 5 instead of Program.

Qlkv\ote' You can also open the [Description] dialog box by selecting [Description] from the
) [Edit] menu or by clicking on |Z4 in the toolbar.

Rung 5 controlstheicedispenser.

3. Click onthetext field of the[Description] dialog box.

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

5. Clickon[Apply].

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

IceButton  IceCupSet Ice
B— | | | O—

Off Oft Off

To add descriptionsto the remaining rungs of your program easily, keep the[ Descrip-
tion] diaog 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 thetop of the[Description] dialog box now says Rung 3.

2. Click onthetext field.
3. Type“TheLight remainson until the Power _Off Pushbutton ispressed”.
4. Click on[Apply]. Inthistutoria only thecommentsfor rungs3 and 5 are explained.
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Adding Descriptions to Variables

@Ik\l\ote:

2]

Descriptionscan @ so be added to each of thevariablesinyour ladder logic program.
You cannot however, add descriptionsto labelsor constants.

To add a description to a variable
1. The[VariableL ist] diaog box should be open. If itisnot, open it now by selecting
[VariableList] fromthe[Data] menu.

2. The[Description] dialog box should aso be open. If itisnot, openit now by
sdlecting [Description] fromthe[Edit] menu.

3. Click onany Instruction Parameter Box containingthevariable*Fill_Timer”. Note
that not only doesthe[Description] dialog box contain thedescriptor “Fill_Timer”,
butthat “Fill_Timer” isasohighlightedinthe[VariableL ist] dialog box.

4. Click onthetext field of the[Description] dialog box.

5. Type*“The Soda Request decides how long to keep the sodavalve open. The preset
time changesdepending onthesize selected”.

6. Clickon[Apply].

You can also add descriptions to a variable by selecting the variable in the [Vari-
able List] dialog box, instead of selecting it from the ladder logic program.

To add a description

Hereyouwill add adescriptiontothevariable* Power_On_pushbutton”.

1. Clickonthevariable®Power_On_pushbutton” inthe[VariableL ist] diaog box.
The[Description] dialog box now contains the descriptor
“Power_On_pushbutton”.

2. Click onthetext field of the[ Description] dialog box.
3. Type“ThePower On pushbutton startsthe soft drink machine”.
4. Clickon[Apply].

Inthistutorial, descriptionsare added to only the* Fill_Timer” and
“Power_On_Pushbutton” variables. Descriptionsfor other variables can be created 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] didlog 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,
the oppositeisnot possible; for example, if avariableinthe[VariableList] dialog box
or adescription from [Description] or [Description List] dialog boxesis selected, the
corresponding choiceisnot reflected inthe ladder logic. Inthe Editor, there are methods
which can beused to easily find specific variablesfor programming your ladder logic.
Thiswill beexplainedin moredetail in 2.10 Navigating aL adder L ogic Program.

< Summary >

You havelearned 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 haveto duplicate sequences of
instructionson severa rungs. You can speed up your work by copying and pasting
completedrungs.

RN Copying a Rung

Inthefollowing exercise, two rungs are added between rungs5and 7. These additional
rungscontainthe sameinstructionsasrung 6 with different variablesassigned to them.

W To copy arung

1. Sdlect rung number 6 by clicking ontheleft sde number.
2. Fromthe[Edit] menu, select [Copy].

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

of 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

No\teej. selected and can be cut or copied. Copying islimited to approximately 25 rungs.
(The number varies depending on the number of instructionsin the rung.)

Pasting a Rung

The Editor pastesrung(s) below the current rung, aslong asall the current rung isnot
sdlected. If [Append new rungsand instructions] isnot selected inthe[Pr efer -
ences| dialog box, the copied rung isinserted above the current rung.

A Arung 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. Fromthe[Edit] menu, select [Paste]. Rungs 6 and 7 are now identical.
3. Click anywhereon rung 6.
4. From the[Edit] menu, select [Paste]. Rungs6to 8 are now all aike.

@\ When pasting a rung, all variables and descriptions associated with that rung are
Note: also pasted. Be aware that you may have to edit the pasted rung.

XA Thevariableson rungs 7 and 8 should now be changed, according to the following
example.
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Medium_pushbutton [
7 Pt BN DN

Off G000|IMN - OUT|Fill_Timer.PT
2000

MNumber_of_Mediurms
CTuU
CE @

Off|R
101 Cv|0

W
iP} EN DN
oft BOOO|IN  OUT|Fill_Timer. PT
2000

Large_pushbuttaon
ifm]l

MNurnber_of_Larges
CTU
CE a

Off|R
10|PY Cv|0

5. Changethevariable name of the PT instruction on the rung asshown in the example
above.

PRSI Cut Command

The Editor’s Cut command allowsyou to take arung or section of rungs out of one part
of your program and movethemto another. Inthefollowingtutoria, rung 4isto be
moved to thelast rung of your program.
B To use the “Cut” command
1. Click onrung 4.
2. Fromthe[Edit] menu, select [Cut]. Therungisnow taken from theladder logic
program and placed on the clipboard.
3. Click anywhereonrung 8.
4. From the[Edit] menu, select [Paste]. Rung 4 isnow appended to below rung 8. The
end of the program now appearsasfollows:

Fill_Tirmer
Soda_valve TON
IN QF—

3 { |
Off 4000\PT  ET|O

J|-END

%N>\ote'T° move an entire rung to another part of the program, first select the rung and
\ejdrag 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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Rl Subroutines and Labels

When a[JSR] (jJumpto subroutine) or [JM P] (jump) instructionisinsertedinarung, it
tellsthe Controller to resume scanning starting at that subroutineor label. Themain
difference between asubroutine and alabdl isthat Editor executes asubroutine and then
returnsto the point intheladder logic directly after the[JSR] instruction. If Editor
jumpsto alabdl (through theuse 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
Pro-Control Editor User Manual “4.2.43 JMP (jump)/ 4.2.44 JSR (jump to subrou-
tine” .

Inserting a Subroutine

At thebottom of every Editor program aretwo rungslabeled“END” and“PEND”.

The"END” |labd dgnifiestheend of themain program area. The Editor executestheingtruc-
tionsbetween” START” and“END” with every scan. Theareabetweenthe“END” |abdl
andthe“PEND” (Program End) |abd isreserved for subroutines.

Inthefollowingtutorid, asubroutineisadded.

B Toinsert a subroutine

1. Click onthe[END] labdl.
2. Fromthe [l nsert] menu, select [Subrouting]. The[Insert Subroutine] diaog box
appears.

Inzert Subroutine
Marme:
I ||
|| g I || Cancel |

3. Type”Reset_Counters’ inthe[Name] field of the[I nsert Subroutineg] dialog box.
A maximum of 32 characters, numbers, or underscore characters, can be used for a
subroutine name. Variable names cannot beginwith numerical charactersand cannot

contain spaces.
2.4.1 Creating a Varialble List

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

Pro-Control Editor Ver. 4.0 Operation Manual



Chapter 2 - Creating a Program (Introductory Tutorial)

10]-END
11]-5UB START CounterReset
12]-5UB END CounterReset

13|-PEND

Here, youinsert your subroutine between thetwo new rungslabelled“ SUB START
Counter Reset” and “SUB END Counter Reset”.

5. Right click onthe“SUB START Counter Reset” |abdl.

6. Select [I nsert Rung] from the shortcut menu to insert arung between the* SUB
START” and“SUB END” rungs.

7.Right click ontherung “SUB START” and“SUB END".
8. Insartan“OUT” ingtructionintherung.
9. Insert 2 branchesaround the“OUT” instruction.
10. Insert an“OUT” ingtruction on each branch. Thefollowingisthe completed subrou-
tine.
Thisroutinewill reset each of the Countersevery timethe machineisturned ON.

MaOfSmalls.R

of

MoOfvediums.R

Oft

MoOfLarges.R

Off

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

Thiscompletesthe subroutine you can add more than one subroutineto aladder logic
program by selecting either the* SUBSTART” or “PEND” rungsand repeating steps 2
through6.

If you want asubroutine to be executed at some point in your ladder logic program you
mustinserta[JSR] ingtruction. Thisisexplainedinthefollowing tutorid.

Thissubroutineisexecuted assoon asthe‘Light’ OUTPUT COIL onrung 3turns
ON. Therefore, the [JSR] instruction must be placed onrung 4.

B Toinsert a [JSR] instruction:

1. Select rung 3.

2. Fromthe [l nsert] menu, select [Rung].

3. Inserta[PT] ingtruction on rung 4.

4. Assgnthevariable‘Light’ tothe[PT] instruction.
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2-36

5. Insert a[JSR] instructionto theright of the[PT] instruction. Thisisdonefromthe
[Insert Instruction] diaog box.

6. Type‘ResetCounter’, the name of the subroutine, inthe [I nstruction Par ameter
Box] of the[JSR] instruction. Therung appearsasfollows:

Light
4—P} =>ResetCounter<<
Off

Whenever the[JSR] instruction “ ResetCounter” receivespower, it will jumptothe
subroutine®ResetCounter”. Execution will resumefrom rung 5 oncethe subroutine has
finishedexecution.

‘Note: To delete a subroutine, you must first delete the individual rungs. After that, de-
X2 lete the “SUB START” rung. The “SUB END” rung will then be automatically

deleted when the “SUB START” rung is deleted.
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AWl Inserting Labels |

A labd, whichiscombined witha[JM P] (Jump) indruction, can beinserted inany part of a
ladder logic program. When the Controller executesa[JM P] ingtruction, it jumpstothe
designated label and beginsexecuting theprogram at that point.

L abelsareinserted aboveor below the selected rung depending if [Append new rungsand
ingructiong issdectedinthe[Preference] didog box. Thistutoria doesnot useany
labels. However, toinsart one, thefollowing procedureisused.

B To assign a label to your ladder logic program:
1. Click anywhere ontherung.

2. Fromthe[lnsert] menu, select [Label]. The[Insert L abel] dialog box appears
prompting youtoinsert anamefor your labdl.

Inzert Label 1|-sTart
Narne:
Switchl
J | |
Off
|| g, I || Cancel |
LimitSwitch LimitSwitchi
3— ¢ Ze |
Off 5

4| skip

Thisisthenamethat isdesignated inthe[JM P] instructionin your ladder logic. The
samerulesthat apply to naming variablesapply to naming labels.

B Toinsert a [JMP] instruction

1. Right click on theright of thelast instruction ontherung and select [ nsert Instruc-
tion] from the shortcut menu.

2. Doubleclick the[JM P] ingtructioninthe[Insert I nstruction] dialog box. The
[JMP] ingtructionisinserted asthelast instruction on the rung. Whenever the Editor
seesthisinstructioninyour program, it jumpsto thedesignated label.

< Summary >

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

If aladder logic programislarge, using the scroll barsto locate specified pointsin your
logic cantake quite abit of time. Asaresult, there arefeatures availableto help you find
specifiediteminyour program much more quickly. Thesearethe[Find], [Refer -
ences|, [Bookmark], [Goto Rung] and [Go to L abel] commands.

yulOMe The [Find] Command

The[Find] commanddlowsyoutolocatespedifictextud referencesinyour ladder logic.
B To usethe Find command:

1. If you have any windows open, closethem before you usethe[Find] command.
2. Fromthe[Sear ch] menu, select [Find]. The[Find Text] dialog box appears.

Er
T et ta find: Jl
= ptions=———) - Direction

| Case zensitive %) Forward
| ‘wéhale wards anly 2} Backward
| Continue from top

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

No\tg]: The [Find Text] dialog box can also be opened by clicking ”ﬁ| in the tool bar.

€ Specifying the type of matching to apply to the search

* You can specify thetype of matching to apply to the search. If you weretryingtofind
theword *Fill’, the Editor would find all instances of that word, evenif it foundit asa
lower case‘fill’ or aspart of another word such as‘Fillet’.

* If you selected [ Case sensitive], Editor would find ‘ Fill” but not ‘fill’ . If you selected
[Wholewordsonly] 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] isselected,
thescopeislimited to the highlighted portion of your program.

» Selecting[Global] includestheentire program. You can begin the search from thetop
of the sel ected scope by selecting [Entir e scope] or from agiven position by select-
ing [From cur sor]. Thistutorid startsthe search from the beginning of the program.

3. Select the[START] label in your program.
4. Click the[Text tofind] field of the [Field Text] dialog box.
5. Type‘FILL".
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6. Select [Global], [Forward], and [From cur sor].

7. Click onthe[Find] button. The“focus’ movesto thefirst match found, apart of the
‘Fill_Timer’ varidble.

8. Click onthe[Find] button again. The*“focus’ movesto the next match found. When
you have reached apoint in your program where there are no moreinstances of the
itemsyou aretrying to locate, abeep sounds.

@Vzte' After thefirst [Find] operation. You can locate subsequent occurrences of a text
\33. match by selecting [Find Next] from the [Sear ch] menu.

palowd The [References] Command

The[Refer ences|] command allowsyou to locate all occurrences of aspecific variable
inyour ladder logic program. It identifiestherung numbersand theinstructionsthe
variableappearson.

For thistutorial, you will select the[ START] label. However, the [Refer ences|] com-
mand can beimplemented from any point inyour program.
B To use the Reference command:
1. Click onthe[START] labdl.
2. Fromthe[Sear ch] menu, sdect [Refer ences. The[Referenceg) didog box appears

4+ References =]
& START

|| Close I“ Help |DE§act matches only

3. Re-szeand movethe[Refer enceg| diaog box to the lower right hand corner of
your screen.

4. Click ontherung 6's‘Fill_Timer.PT’ variableand the[Refer ences] dialog box will
appear asfollows:

FACTY 4000 il T et BT

b
7 MOV BO00 Fill_Timer. PT
g2 MOV 2000 FilTimer PT
9 MNCFill_Timer.Q
10 TOM Fill_Tirmer

Cloze | Help | DEgact matches anly

5. Select [Exact matchesonly].

4 References

E MOV 4000 Fill_Timer.PT
¢ WOV E000 Fill_Timer PT
a8 WOV 2000 Fill_Timer.PT

Cloze | Help |E]§Egactmatchesnnl_l,é
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Inthe [Refer ences] diaog box display:

» Thenumber at theleft of theline sgnifiestherung number the variable appearson.
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. Thisistheinstructionthat this
variablehasbeenassignedto onthisrung. Thisdisplay telsyouthe‘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[Refer ences| dia og box changesin accordancewithyour selection every timeyou

click onavariableinyour ladder logic program. One advantageiswhen you click on any of
thelinesinitsdisplay, thecorresponding pointinyour ladder logic appears.

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

paIORE Using [References] Dialog Box with Other Dialog Boxes

Using only the [Refer ence] dialog box when you do not know where at least one
instance of the desired variableislocated isnot the most convenient search method. You
can aso usethe[Find] command to locateit, however, thereisan even quicker

method. You can usethe [Refer ences| dialog box in conjunction withthe[Variable
List] and/or the[Description List] dialog box.

B To usethereferences dialog box with other dialog boxes.

1. Openthe[VariableList], [Description list] and [References| dialog boxes.
2. Moveand re-sizethem until your screen appearsasfollows:

Description List | _ O] x|
. File Edit Help
HStopScans Rezerved for future use d
HTargetScan Desired scan time, in milliseconds.
| ETime Indicates Timelhh,mm] in BCD farmat.
Hversion Contraller version number,
#watchdogTime whatchdog timer zetting, in millizeconds.
HWCLS5can Rezerved for future uze
i CLStatus Researved for future uze _
| Hvear Indicates “Year in BCD format,
B Fill_Timer The Fill Timer decides how long ta keep the zoda valve operid iR
Yariable List | _ O] x|
Fie Edit “iew Data Help
Cup Frezent_for lce Digcrete Input RGU -
i Tirmer Itternal S1E1]
lce Dizcrete Cutput GU
lce_haker Dizcrete Internal [E18]
|ce_pushbutton Dizcrete Input RGU
Large_pushbutton Dizcrete Input RGU
| inpt Mizrrete Muatruat [E{N h
4 T H 4
References  _|O]
B MOy 4000 Fill Timer PT
7 MOV 000 Fill_Tirmer PT
8 MOV 3000 Fill_Timer PT
9 MCFill_Timer.Q
10 TOM Fill_Timer
LClose I Help | I Ezact matches only

3.Clickonthevariable‘Fill_Timer’ inthe[VariableList] dialog box.
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S The displays of the [Description List] and [References] dialog box will change
{Note: according to your selection. The [References] dialog box now displays every in-
2] stance of the variable ‘Fill_Timer’. Also, note that even though you change a dia-
log box’s display, the logic program’s display does not change. The corresponding
point in your logic will appear when you select any variable line in the [Refer ences)

dialog box.

4. Click onthefirg lineinthe[References| diaog box. Your ladder logic program now
digplaysthat variablehighlighted ontherung andtheingtructionyou specified.

eIy Using Bookmarks

If you are constantly referring back to aspecific point in your ladder logic program,
using a[Bookmar k] savesyou repeatedly scrolling the screen.

To set a[Bookmar k], you must signify the exact point where you wish to return to.
Anything you can sdlect or highlight can bea[Bookmar k]. For thisdemonstration, the
[NORMALLY CLOSED CONTACT (NC)] instructionon rung 3 isset asa[Book-
mark].

B To set a [Bookmark]:

1. Click onthe[NC] instruction on rung 3.
2. Fromthe[Sear ch] menu, sdect [Bookmar k]. The[Bookmar kg didog box gppears

4 Bookmarks

Bookmark name:
JPowelD ff

Cloze

| Delte

" EnTe

" Help

3. Type‘ Power Off’ inthe[Bookmark name] field, thenclick on[ADD]. The
[Bookmar k] hasnow been set. Thus, whenever you select ‘ Power Off’ and click
on[Go To] toreturnto your [Bookmark], you will return to the[NC] instruction on
rung 3. If youwish to set anew [Bookmar k], smply select anew point on the
ladder logic and repeat steps 1 through 3. The Editor supportsthe use of multiple
[Bookmarks].

B To go to a [Bookmark]
1. Fromthe[Sear ch] menu, sdect[Bookmarkg. The[Bookmar kg didog box gopears

# Bookmarks
Bookmark name:
PowerQf

Cloze

. Delete

' GoTo

" Help

2. Select a[Bookmark Name] fromthelist, then click on[Go To]. Wherever you are
inyour ladder logic program, the Editor automatically takesyou back towhereyou
placed the[Bookmark].

'No\tg You can usethe [CTRL] + [M ] keys to open the [Bookmarks] dialog box.
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B To change the position of a [Bookmark]
1. Sdlect the new positioninthe ladder logic program.
2. Select the[Bookmar k name] you wish to re-position.
3. Click on [Update] inthe [Bookmar ks] dialog box.

pulkY Using the [Go To Rung] Command

The[Go To Rung] command alowsyou to movethe“focus’ to aspecified rungin
your ladder logic program.

B To usethe [Go to Rung] command
1. Fromthe[Sear ch] menu, select [Go To Rung] and thefollowing dial og 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.

puIOKeN Using the [Go To Label] Command

The[Goto L abel] command alowsyouto jumpto aspecific“label” inyour ladder
logicprogram.
B To usethe[Go to Label] command:
1. From the[Search] menu, sdlect [Go TO L abel]. The[Go To L abel] dialog box
appears.

% Go To Label

Label:

Feset_Counters '
FEMD

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

< Summary >

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

Once you have finished constructing aladder logic program, you must assign 1/0 to
selected variables. Inthistutoria, variables were created first and 1/0 assigned after
the ladder logic program was completed. Thiswas donein order to present the various
features of the Editor inalogica order. If you know what your I/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.

RN 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.
The"lce_pushbutton”, "Large pushbutton™, "Medium_pushbutton”, and

"Small_pushbutton” will be placed on the GL C screen for touch-panel inputs.
These buttons are not assigned to the terminals.

Variable Name

Terminal Type

Terminal No.

Power_ON_pushbutton Input 10
Cup_Present_for_Ice Input 12
Power_OFF_pushbutton Input 16
Light Output Qo0
Ice Output Q1
Soda_valve Output Q2

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

™

=
@

Cloge

Drrivers. ..

il

. Urmap

|3
<2
a h=]
%

&
b

=
=3

1T
L
h=)

* The[Import] and [Export] buttons are not supported with the current setting.

Currently there are no drivers registered with your program.

Qlkv\ote: You can also open the [Configure I/O] dialog box by clicking on on thetool bar

X2 or by clicking on || Carfiguw= 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[lI/O Drivers|
dialog box appears.

% 170 Drivers
Available Drivers Beqistered with Program
Flex Metwark Driver
gl
¢ Bemais
|- Cloze | | Help | ‘ ik, |

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 ‘Flex Network Driver’ in the [Available Drivers| section of the[I/O
Driverg| dialog box.

3.Clickon| #ddz» |, or double-click on the driver’stitle and the selected driver
will appear in the [Register with Program] list.

4. Click on [Closg]. The [Configure I/O] window shown on the following page
will appear.

In the default settings, the "Model Type" isset to "FN-X16TS', and the "S-No.

(Machine Number)" isset to "1". In this example, set the "Model Type" to "FN-

XYO08TS', and "S-No." to "1". The FX-XY08TS features 8 points each for input

and outpui.
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B To set up the Flex Network driver:

1. Select " S-No. 1 (FN-XY08TS)".
2. Click on [Setup]. The[1/O Unit Setup] dialog box appears:

4 140 Unit Setup

Model Code 140 Setup

Input Points : 8
In*arType : Discrete &,
Output Points : 8

Clut Y arType : Discrete

FM-=165C

FM-4D042H ’:/‘
FM-DAD4AH
FM-HC105K,
E-NU.
| 0K I | Cancel ] | Help ]

3. Select "FN-XYO08TS" fromthe" Model Code" field.
4. Click on [OK]. The [Configure |/O] window appears as follows:

1D ¥ Gpeed it
o
- &
=1
-4
=
=15
o o

Displayed underneath ‘S-No.1 (FN-XYO08TS)’ are 8 input terminals and one
output terminal (for a 8-bit word) associated with the Flex Network module
displayed. You will assign variables to them later in this tutorial.

* Flar Matwork Driver (ID-#1) (S peed. BMbps)

i o1 (FNY0ETS

il
" Remmve

6. Up to 63 units (when 2 lines are used) can be connected with the Flex Network
driver. Use the same method for selecting a module for another unit.
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appears asfollows:

M To click and assign 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
several waysto assign variablesto 1/0. You can use thefirst 8 terminals for
input with S-No.1 (FN-XYO08TS).

&0
-
-
-
-
L 15
-
-
& oo,
- 0.
g 02
g 03
@ 04
@ os.
) 05

Flex Metwark. Driver [ID:#1] [Speed:Ebps]
B 5Not [FN2r0eTs)

(o)

[I=2) Ilem
2l ||
ISl

=

=
B

 Wpam

B

el
JE e ;
glle

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.

Fower_Cn_pushbutton

FPower_Off_pushbutton

%
Off

Configure 1/0

=10

“ﬂ Mol [FM-YORTS)
-
-
)
-
-
-
-
& oo,
& o,
oz
& 03
| o4
g os
& 0.
g o7

P Metwark, Driver [ID:4#1] [S peed: GMbps]

Cloze
Drivers...

Setup...

[w
o

Bemove

Unmap

Erport

Help

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

B SMot [FN3Y0ETS)

g .
g 12
- Nk
-
g 15
-
-
@ 00
& 0.
@ 02
& 03
@ 04
g 05
@ 06
-

ower_On_puzhbutton

[Z1=1.1.0)

Cloge

Dirivers...

&
=

g

OOEE:

|l

. Unrmap
. Irnpiork

="

[ul}
=]

~ Help

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

The Light remains on until the Power_Off_pushbutton is pressed.

The Power On

pushbutton starts the

soft drink machine

Fower_On_pushbutton Power_Off_pushbutton Light

3 17} D_
Off Off
Light
@ |
Off
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W Toclick and drag variablesto 1/O terminals from the [Vari-

@Ik\l\ote:

2]

Caution

2-48

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
‘Cup_Present_for_lce' totermina 12 in the [Configure |/O] window.

4. Release the mouse. The variable ‘Cup _Present_for_Ice' isnow assigned to
input terminal 12.

You can also use the above procedureto assign variablesto 1/O from the [Description

List] dialog box.

4 Variable List

File Edit “iew Data Help

Cup Present for lce Dizcrete

Tirmer

Ice \ Cizcrete Output
Nllce_bMaker \ Dizcrete [nternal
lce_puzhbutton \ Dizcrete [Fipuit
Large_puzhbutton \ Dizcrete

| irpit e

KR

Configure 1/0

\
i Flewm Metwork, Driver [IIZ"#H] [Speed:BMbpsz]

L=t fJ SNo1 [FNq/0ETS)

1 — ) |0.Fower_On_gushbutton [(El1.1.0) Diivers...
— & 1. N7
— & 12
— & 13,

— & 14

— &) 15,

— & IE.

- — & 7.

% oo

L@ o1,

%02

% 03

% 0

% 0s

— @) UE.

i N7

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

1. Click on terminal 16.
2. Pressthe [Enter] key. The terminal test field is activated.

4 Vanable List
File Edit Wiew Data Help
Humber_of_kediums Counter Internal JE]
Mumber_of Smallz Ciounter Internal

Dizcrete
Fower_On_pughbutton Digorete Input
Srnall_pushbutton Dizcrete Input
Soda_walve Digcrete Output 5

onfigure 1/0

Flew Network Diver (1D #1] (5 pead EMbps] =
L= [ SN0 (FN¢v0aTS) |-
1 — 8 10.Power_On_pushbutton [Zl<1.1.0
& . .
— ) 12 Cup_Present_for_lce [Z<1.1.2] Srbp...
— & I3 -
- &
- (B |
R
-
—& 17 ’ iz
— & oo, -
=t
— % 02 -
—@ 03
—& 04 :
—g is) Eppor
— %) OF. s
I e Help

3. Type ‘ Power-Off-pushbutton’.
4. Pressthe [Enter] key. ‘ Power-Off-pushbutton’ is now assigned to input terminal

6.
" Flex Network Driver (ID#1] [5pesd.5Mbps) =]
ﬂ S-Mol [FM-=<Y08TS) ]| -
— %) 10.Pawer_On_pushbuttan [&11.1.0)
— % 1.
—@ |2.Cup_Preszent_for_lce [Z11.1.2) _EB,B.HE;,,
— % 13
_—r £
o e
RO
—@I IS0 cwier_(OFF_pushbuttan [%1:1.1.6)
Bl
— &) [0, :
8
— & 02 :
=t
— & 04 —
— &) 05 Enpark
i
) Help

%'N:Qo\ te: When variables are assigned to I/O via text entry, the variables will be automatically
X2 listed in the [Variable List] dialog box.
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Assigning variables to output terminalsis 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 QO
Ice Output Q1
Soda_valve Output Q2

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

shown here:

7 P
§ s pems e
:g :;:Eup_Present_fnr_lce [%11.1.2)  Sehup
- "
:g :E:P‘Dwer_lzlff_pushbuttnn [*11.1.6)
=1 ﬁ
ey iy
:g S;  Eypo
:g 0 _ Hep
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WA Unassigning Variables from the [Configure 1/0O] Dialog Box |

B To unassign a variable from the [Configure |/O] window:
1. Click on termina 10 in the [Configure I/O] window.

2. 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.

WY Using Variables Assigned to I/O with Instructions

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/O point. In this case, when you configure your 1/O first and then
construct your ladder logic program, creating your 1/0O points is explained.

B To use variables assigned to |/O with Instructions:

1. Click the target variable and drag to the I/O terminal s as described above to
assign variablesto the input and output terminals of your driver.
2. Construct your ladder logic program.

3. Click and drag the variables from the [Configure /O] dialog box to the in-
structions you want /O assigned to.
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p Ry Converting I1/0O Configuration Data

You can automatically convert variables alocated to the DIO unit to the Flex
Network. The Flex Network FN-X32TS, FN-XY 16SK and FN-XY 16SC /0 32
point units support this feature. Prior to converting this data, the following setup
steps are required.

This example converts data from the DIO unit to a Flex Network [FN-XY 16SK]

unit. B M=
q
) 10.Power_On_pushbuttar [Z11.0.0)
-
—@ (ENCup_Present_for_lce [%1x1.0.2]
-k
- r
-
—¥B) 16 Pawer_OFf_pushbutton [Zx1.0.6]
-
-
=y
L% 110
g
g2
@i
—& 4.
% 11E HEIp

1. Click onthe [Configure I/O] window's [Export] button. Then, export (save)
the DIO driver's dlocated variablesto aCSV file.

4 Save As

Savejn:J@ database E| .

| ’ Save |
Save as ype: JI.!D Info filef* cav) Jﬂ| " Cancel p
25

2. Click on the [Driver] button and use the [Remove] button to delete the DIO
unit driver. Next, use the [Add] button to add the Flex Network driver.

File name:

45170 Drivers

Ayailable Drivers
Flex Metwork, Driver

<< Remove

|I Cloze || Help || Ahout. .. ]
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3. Click on the Flex Network Driver's[S-No.1(FN-XY 16SK)] item, and then
click on the [Import] button. Select the previously saved CSV file and click on

[Open].
Lok, jr; J@ database
% GLC Examnple.csy
File name: ] m
Files of type:  [120 Info flef*.csv) E] " Cancel P
e

4. After the variables are read in from the CSV file, allocate them to the Flex

Network Driver.

Configure 1/0

—#8 10.Power_Or_pushbutton
-
—5 12 BN
-
-
-

— ¥ |B.Power_Off_pushbutton
-
-
-
L& 10,
—
L&z
L& 13
L& 4.

o 1

Fresent_for_lce

Flex Metwark Driver [ID:#1] [Speed:BMbpz]

|3
£

)

A RR A
[*#11.1.6) —

=
o
o

' Urmap

h=]
I%I

< Summary >

This section explained how to:

* select an I/O driver,

« configure the Flex Network driver,
* use variables assigned to |/0.

Pro-Control Editor Ver. 4.0 Operation Manual

2-53



Chapter 2 - Creating a Program (Introductory Tutorial)

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
m
Wharning 300 Mlce puzhbutton'; Varniable has input or output tupe but no LD addrezs assigned

Wrarning 300 "Large_pushbutton': Wanable haz input or output tepe but no [0 address azsigne
Warning 300 "Medium_pushbutton® Wanable haz input or output type but no 10 address azsior
Wharning 300 "Small_pushbutton'™ Yariable has input or output tppe but no |0 address assigne

K l
' Cloze | Help | Dgrmrs anly

The [Validity] dialog box lists all 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 this box 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.

'Note' 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.

* If itisaproblem with assigning /O, the [Configure I/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 Fung 3; Parameter should be a Dizcrete
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B Tofixanerror:

1. Double-click on the “error” linein the [Validity] dialog box. The [I nstruction
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 system or “Appendix A: Errors and 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. The preparation for transferring a program to the GLC for execution is
complete. The details of the procedures hereafter are explained in 3.1 Configuring
the GLC Controller.
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Printing Your Ladder Logic Program

With 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 Options
= Prirter
OKI MICROLINE 303PSI1+F an | Uk
“WA aphaelmlI03ps2+f
Cancel ]
= Reports ‘ ] ‘ ] Prirter...
I¥l| Logic | Preview... | Options. .. l%
Help

[¥] " ariable List ‘ Presiew. . ] | Ophions...
I¥ll 140 Configuration || Presiew... —
¥ References Presiew. .. ] T =

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
| O

Cancel
Help

sk 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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@ [Variable List]:
This option allows you to print avariablelist. Click on [Options] to select the
items you wish to include in that variable list.

Variable List Options
= |nclude | =

¥l 140 Address Cancel

¥ Yalue

I¥l| ttribute

¥l Description 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.

€ [I/O 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.
@V\O\tg You can also print your program by clicking on in the tool bar.

< Summary >

This section explained how to select which aspects of your ladder logic program
you wish to print.

Pro-Control Editor Ver. 4.0 Operation Manual 2-57



Chapter 2 - Creating a Program (Introductory Tutorial)

Importing/Exporting a Logic Program

2-58

The Editor alows you to export alogic program exclusively and saveit asalLogic

Program File (*.will).

The logic program file can be imported and used as alogic program in another

Project File (*prw) or vice versa.

B To Export a Logic Program
1. Select the [Export] command from the [File] menu.

%4 Pro-Control Editor - noname

FiIe|Edit Wiew Search nzert Data Controller Help

2o wes pala) 2] HH O [2. [0, [P

Import....

p[n m]ule)[1]8]

2|-START

The Power On
pushbutton starts the
soft drink machine

Prirt... cylep @ typical fast food restaurant soft drink dispensing machine.

E[inter Setup...

Check Y alidity...

Preferences...

E it Alt+F4 lce_Maker

7

The Light remains on until the Power_Off_pushbutton is pressed.

Power_On_pushbutton Power_Off_pushbutton Light
3 | | 1 {r—
Off Off Off
A
Export 'WLL file

2. Enter afile namein the [Save As] window.

3. Click [Save].

The Logic Program is saved in WLL format.

Save As

Save jn J ) databaze Jz”

File name: JGLC Factory

Save as lype: J Programs [*.wll)

E| Cancel

A
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B To Import a Logic Program
1. Select the [Import] command from the [File] menu.

%2 Pro-Control Editor - noname

|Edit Wiew Search Insett Data Controller Help

Save Clil+s M]t:l] [ ¢ o]z, [, [mmEEs

Export.. [ n[w[wley[y]&]
Prit... Cl+F typical fast food restaurant soft drink dispensing machine.
Frinter Setup..
Check Walidity..
Preferences...
E it Al+F4 lce_taker
&)
Off
2|-START
The Light remains on until the Power_Off_pushbutton is pressed.
The Power On
pushbutton starts the
soft drink machine
Power_On_pushbutton Power_Off_pushbutton Light
3 X A O—
Off Off Off
[
Import WLL file

2. Select the WLL file you want to import in the [Open] window.
3. Click [Open].

The specified Logic Program isimported, and the variables used in the Logic
Program are registered to the Variable List.

Open

Lok jr: J@ databaze E|

[71]

File name: JGLE Factory.will | ) Dpen |
Filez of type: JPrograms [*wll] Ji” " Cancel
A

4. Saving the Logic Program will register aglobal variable in the Symbol Editor
asalogic symbol.

4.7 Symbol Editor in the Operation Manual

< Summary >
In this section, you have learned how to import and export a logic program.
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Developing a Screen Program

Create the "Ice_Pushbutton”, "Large Pushbutton™, "Medium_Pushbutton”, and

"Small_Pushbutton™ with the GP-PRO/PB I11. The illustration below is the com-
pleted sample screen.

| 5 Drawing Board - GLC E xample

B5_007 000000 000000
BS_002 000000 000000
BS_003 000000 000000
BS_004 000000 000000

Flrats ¥

|
DAdEFSGIHIKEL IMNNPOGRS T tThivl Vv w
== s

B oo i

B To Start the GP-PRO/PB |11

1. In the Project Manager's window, click [Draw/Screen] to activate the GP-PRO/
PBIII.

2. Click [Screen/New] on the Menu Bar. Check that "Base Screen” is selected,
and click the [OK] button.

B To Draw using Drag and Drop Operations

1. Select the "Ice-pushbutton™ in the Logic Program, and drag it to the Screen
Editor of the GP-PRO/PB Il1.

Sereen

Edt View Option Disw Tage Pate Spegial Liay Window Help

DEH[e(E@aajir (i c=lind|e|has ¢RI
SAO000 s L DaE|ww| ol

[B?: Untitled1

([ [n[m]wes] v]&]

d for as long as the push-button is pressed providing a cup is present

M Cup_Present_for_lce
1L

Off Off

Srall_pushbutton
=

Off 4000{IM - OUT|Fill_Timer.PT
2000

Number_of Smalls

2. Drop the button on the Screen Editor. The "Select Parts' dialog box will ap-
pears on the screen. Select "Bit Switch", and click the [OK] button.

Select Parts

Eiit Switch
Toaggle Switch

|ce_pushbutton
lee_pushbuttan

] [ el ][ e
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3. The"Bit Switch Settings" dialog box appears on the screen. Select "Momen-
tary" from the "Function” field. Check that the "Operation Bit Address" is set to
"Add Ice", and then click the [Place] button to place the pushbutton.

Bit Switch Settings [B5_001]

" General Seftings | Shape/Color | Label | Extend |

Drescription Operation Bit dddress

State E] M onitor

Monitar Bit Address
lce_pushbutton [ ||[E55
Function

_ 1) Bit Set
£ Bl Fese

%) Momentary
0 Bit Inwert

4. The"Add Ice" iscompleted. Create the "Large_pushbutton”,
"Medium_pushbutton”, and "Small_pushbutton” using the same procedure.

X Drawing Board - noname i =]
Screen Edt View Option Draw Tage Parts Special Librany  ‘wWindow Help

creen Data

BS_001 lce_pushbutton Ice_pusl.

) E]F'arts E]Tags E]Dbiects
NN

Bl T Link Select £ Change Dider

Eﬂ%@ﬁ @ B 0 3

ﬂ%@@@@JEF%@JHJKﬁ&L]JMJNJMPQR%T‘E%WUJW%W
Fi5. 258 || 1940%] | Ready B [ZralLNK] oy
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Running the Ladder Logic Program

Once you have developed a ladder 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 three aspects of the Controller which can be configured: [Tuning],
[Connection] and [M emory].

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

€ Tuning
Select the [Tuning] tab.
<GLC100/300> <GLC2000 Series>

Contioller Setup [7]]
Tuning | Cannec! tion 'Memorﬂ Tuning | Connec tion Memowl
W] Lorgetsoantime: ms @Fisd  Towet scaniine ms
L Peroent Percent allocalion ® £ Percent  Percent alocation: %

Watchdog limer s Watchdog t\mer. ms

] Disable contraler auto start ) Disable contraller auto sttt ] Enable 140
7] Stop on minar faulk ) Step an minor faul
[ o )[ cencel ][ gpsy ][ Hee | [k ][ caed |[ semy |[ her |

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 is run, the GLC Controller uses
these settings, unless they are changed. These settings are unique to this program.
Controller [Tuning] options are explained bel ow.
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2
o
[l
o

Option

Description

Target Scan
Time

In [Target Scan Time] (System Variable: "#TargetScan"), enter the amount of
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. Specify the setting in 10-ms increments.

Controller Auto
Start

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. The 1-
ms place of the calculated scan time is round up.

Watchdog When a logic program alarm occurs that delays the scan so that the value

Timer entered here is exceeded, a Major Fault alert occurs. The system variable
#WatchdogTime also can be used for this setting. See Pro-Control Editor User
Manual Chapter 3 System Variables

Disable Only when the GLC OFFLINE mode's "MODE WHEN POWER IS ON"

selection is set to [DEFAULT] is this feature enabled.”™ When the controller is
restarted after being stopped, this feature will automatically prevent the Logic
Program from restarting. The system variable #DisableAutoStart can also be
used for this setting. See Pro-Control Editor User Manual Chapter 3 System
Variables

Stop on Minor
Fault

This setting designates if the logic program is stopped when a minor controller
fault occurs. The system variable #FaultOnMinor can also be used for this
setting. See Pro-Control Editor User Manual Chapter 3 System Variables

Enable 1/0
(GLC2000
Series)

This function enables the inputs/outputs to the GLC main unit and external I/O
of the I/O unit. In normal operation, the input/output of the external I/O is
disabled when the GLC is set to RUN mode after performing a Logic Program
download. For safety reasons, this function prevents the possibility of
accidental startups of machines caused by errors in operation and logic
programs.

*1 The [Mode When Power is ON] setting is set via the [GP SETUP] -> [CONTROLLER
MENU] -> [CONTROLLER SETTING1] screen. The setting set here (RUN orSTOP) is
given priority and the setting used in Pro Control Editor isignored.

&

» For detailson Target Scan Time and Percent Allocation, refer to Chapter 1:
Controller Featuresin the Pro-Control Editor User's Manual.

» For detailson the system variables, refer to Chapter 3: System Variablesin the

Pro-Control Editor User's Manual.
 The"Enablel/O" feature can be selected when starting and stopping the con-

troller.

For details, refer to 3.2 Starting and Stopping the Controller.
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€ Connection
Click the [Connection] tab.

Controller Setup

' Tuning _. Connection | Memony 1

[7]%]

)z conneciion sefing

1P Address: :l Port:

12 Etbernet: Find when eonnesting

1 Bk
Part: oM 7|
Speed [BPS): =] GLCT00 does not support
Speed BFS) 115200 7 57.6Kbps and 115.2Kbps.
L2 Bty

" Ok | | Cancel | | Lpply | |

Help }

e Same connection settings

When thisitem is selected, the settings designated with the [Transfer /Transfer
Settings] on the GP-PRO/PB 111 become active.

COM

Designate the Port and Speed for serial communications. Note that the GLC100
does not support 115.2 kbps.

This enables logic program writing/reading and monitoring mode execution viaon

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]. Select-
ing the "Use the Transfer Settings" option enables the "Transfer" settings on the

GP-PRO/PB 1.
Item Content
Input the IP address and port no. of the GLC for
communication. Communication via Ethernet begins when
Ethernet

you execute [Write to controller], [Read from
controller] or [Monitoring Mode].

Ethernet: Automatic
addressing

A list of GLC units connected to the Ethernet network is
displayed when you click on [Write to controller], [Read
from controller] or [Monitoring Mode]. Communication
begins when you select the GLC for communication and
click on [OK]. Multiple GLC can be selected with [Wite to
controller].

Pro-Control Editor Ver. 4.0 Operation Manual
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(Example) Ethernet: Automatic Detect
A list of the GLC units currently connected to the Ethernet network will appesar.

IP Address
IP &ddress Port |2000

160.187 2 45
160.187.3.46

[ Find ]
[T
|I K ] ‘ Cancel ] | Help ]

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

dress and salecting [Add].

IP Address
IF &ddress Fort |8000

160.187.3.45
160.187 2 48

[ Find ]
[1ED18?34? N
| g ] ‘ Cancel ] | Help ]
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¢ Memory

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

Tuning r Connection | b emary ]

183 Store entire program in controlles

i3 RBemove descriptions before writing [to save memany]

E ztimate of contraller memary required:

[

E ztimate of wariable memory required:

] |

5

i

2

o

[ o ]| cameet || gpw || Hem |

[Storeentire program in controller]

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, as a percentage.

[Estimate of variable memory required]

Showsthe relationship of the total memory of al variables currently registered to the
GL C's usable memory, as a percentage.
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3.1.1

Writing to the 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.

Towritealogic program to a GLC, you can either:

* transfer the screen data and logic program viathe "Transfer" window of the
GP-PRO/PB lII.

 transfer the logic program exclusively viathe Editor.

Make sure to set up your GL C before writing alogic program to a GLC. To set up
aGLC, transfer the system along with a Project File viathe "Transfer" window of
the Editor. For details on transferring data, refer to Chapter 7: Transferring Datain
the GP-PRO/PB I11 Operation Manual.

This section describes how to transfer alogic program exclusively using the
Editor.

To Writeto the 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 automatically runs avaidity check.
A program containing errors cannot be written to the Controller.

Write to Controller

@ Ahout ko write the working copy of [Untited) to the contraller connected to COMZ:. Please confirm.

I

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

Download Progress

WARNIMG: Interupting a logic download || (7 E5R0E
will leave the GLC Hardware in an -
unuzable ztate.

Bytes zent: 20992 of 65536
Average BPS: 2624

(11111 | I

16 zeconds remaining
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@\ e TheFlex Network driver software etc. will be downloaded (if needed) when you
Note: write your. PRW fileto the controller. If no changesin thedriver have occurred
2] sincethelast download, the download of the driver is skipped.

» Thesize of the downloaded file can be reduced by removing descriptions before
transferring.

3.1 Configuring the GLC Controller

With GLC300/GL C2000 Series units, previous data will be erased when
the program is written to the Controller.

Important

XN Going to Monitoring Mode

B To Go to Monitoring Mode:

1. From the [Controller] menu, select [Monitoring Mode]. A dialog box then
appears asking if you wish to go online.

Go On-Line

@) About ta go On-Line ta the contraller connected to COMY:. Pleaze canfirm.

ok |[Camcel [ B |

2. Click on [OK]. You are now online and can start the Controller.
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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 arein Programming
Mode, however, this option is unavailable. The [Start/Stop Controller] win-
dow isdisplayed.

@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.

4 Start 7 Stop Controller
Eruon o) |
|| Beset ] || 1 Scan | || Enatilldll Faees | W
I Stat | [ Confie | | | || Disable A1 Forces |
o (5] e
Stopped Farces 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
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
".PRW" 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
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.

This function enables the inputs/outputs to the GLC main
unit and external I/O of the I/O unit. In normal operations,
the input/output of the external I/O is disabled when the
Enable 1/0 GLC is set to the RUN mode after performing a Logic
Program download. For safety reasons, this function
prevents the possibility of accidental startups of machines
caused by errors in operation and logic programs.

Start

Reset

Pause
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2

Note: When the setting is changed from Start/Stop, the system internally checksthe
2] statusfor the" Enable 0" setting. Therefore, " Enable 10" setting changes made
during the" Start" mode will not be reflected. Be sureto changethe setting to

" Stop" before changing the” Enable |O" setting, and then return to the " Start”
mode.

You can a'so select these items from the [Controller] menu’s [Command].

LCortraller

Go OneLine

Wit Tharass Fa
Winedin Ehamags:

Shart# Stap..,
Read from Contraller
WTite to Controller

Go Command Mode
Reset
Setup.. gtart
Brapery Eontinue
Stop
Pauze
15can
Enable forcas
Enable |0

Go Command Mode

i
=

‘? Go Online
‘@ Write to controller
[

@ Read from controller
— Write change
|-||-O-| (Enabled with the On-Line
I Edit only.)

I.H Reset

E Start

H, Continue

Stop

i1 Pause
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1 Scan

Enable Forces

Enable IO

=||~]c]

Troubleshooting Using System Variables

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

The system variables are the most useful for detecting problems with either the
Controller or the I/O are #Fault, #1 OFault, #1 OStatus and #ScanCount.

#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 #l0OStatus 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.

For details about System’s variables, refer to Pro-Control Editor User
Manual, “chapter 3 System Variables”
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Viewing System Variables

You can view the system variables to show information about /O 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.

% Varnable List

File Edt Yiew Data Help
HF aultFung Integer Internal RGU
HForceCount Integer Internal ARG
HIOF ault Discrete |nternal RGEU
HI0S5tatus Inteqer [10] Internal RGU

HLogicTime Inteqer Internal RGU
HOverFlow Discrete Internal RGU
HPercentblloc Integer Internal RGU
HPercenttdemCheck Integer Internal RGU
HPlatform Integer Internal

S canCount Integer Internal

H5manline e 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, 1/0 error 821 has occurred with driver one. The

#lOFault is turned ON.

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

To edit and save alogic program located in the GLC unit, read out the program from
the Contraller.

To read alogic program from the GLC, you can either:

* receive the screen data and logic program viathe "Transfer" window of the GP-
PRO/PB I1I.
» receivethelogic program exclusively viathe Editor.

This section describes how to receive alogic program exclusively using the Editor.
For details on how to receive alogic program viathe "Transfer" window in the GP-
PRO/PB 111, refer to Chapter 7 Data Transfer in the GP-PRO/PB 111 Operation Manual.

B To Read from the Controller:

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

A\

] The Controller must be stopped before doing a “read from controller”
Imp;rtant if 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 saveit asa*“.PRW file".
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SXN Property

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

mation list box will appear.
[ Cortoler

Go On-Line

‘it Chatrass ]
Wkaeli Chamass:

Shark ' Stap...
Bead from Comtroller
wirite to Controller

LCommand 3

Setup...

The [Property] box is shown below.

3 Property I3
File name Sodalwll
Pragram mermary 5% [E784/130429 bytes)
Variable memony 2% (70432704 bytes)
Platfarrm GLC100
Target zcan 10 ms
“Whatchdog timer 500 mz
Dizable auto start OFF
Stap on rinaor fault OFF
COM port COmM2:
COM speed 33400 bps
Pazsword OFF
M
1=
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On-Line Editing

The Editor alowsyou to make online changesto aprogram running in the Control ler
and havethese changestake effect immediately. For the demonstrationsand examplesin
thischapter usethe‘ Soda.prw’ file, located in* C:\Program Files\Pro-
face\ProPBWIN\GLC_Samples . All examplesused here assumethat theladder colors
and preferences usethe system defaullt.

Before Editing

Thischapter usesthe Soda.prw file asan example.

B To execute the example program:

1. Open‘Soda.prw’ file. Itisincluded asan Editor sample program andislocated in
‘C:\ProgramFiles\Pro-face\ProPBWIiN\GLC_Samples..

2. Writethisprogramto the Controller.
3. GoonlinetotheController.
4. StarttheController.

For Controller operation, refer to “Chapter 3 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 whileitisrunning onlinein the Controller.

* Turning ON/OFF discretevariables

* Integer value changes

Using Colors for On-line Editing

The Editor uses default colorsto indicate specific aspectsand changesto aladder logic
programwhilerunningonline. 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 s| and the[Color 5] dialog box appears.

¥ Colors

Element Colar

i E— Tt
M Ok EBlue
(M Dk Cyan

Modified On-Line

Other ] Dk G
Farameter een
Parameter ¥ alue [ D'k Magenta Apply

Powered State Il Dk Fed

Program Description ﬁ [ Dk Yellow

Fung Dezcription

='Width of Lines

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

2. Sdlect the[Element] and thenthe[Color] you want associated with that €l ement,
thenclickon[Apply].

Turning Discretes ON and OFF

Discrete variables can be manudly turned ON or OFF whilethelogicisrunning. A
discrete that has been turned ON isnot 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 the output coil onrung 2.

2. Sdect[Turn ON] fromthe short cut menu. The‘Light* variableturns ON and the
power flow indicatesthat power isflowing throughtherung.

Power_Qn_pushbutton Paweer Off_pushbutton Light
3 N /1 Cr—
Off Off Off
Light
_
Off

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

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

@Ik\lzte: Power flow is not displayed in your logic if the [Power Flow] check box is not
) selected in the [Monitoring] section of the [Preferences] dialog box.

2.1.1 Preference Area Settings (Prior to Creating a Logic Program)
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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 theforceismanualy changed. The

program logic and 1/0 cannot changeits state.
B To Force a Discrete ON or OFF:
1. Right-click onthevariable* Soda valve' ontheoutput coil onrung 9.
2. Sdlect [For ce ON] from the short cut menu.
3. Clickon[OK] inthe[Force] didog box.

| | Indicates variable has been forced ON
of o

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

XNote: 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. Fromthe[Data] menu, select [Value]. The[Data Value] dialog box appears.

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

¥ Data Value

Walue of

JNumber_of_SmaIIs

Change to

[io || dme
Ecrmat: |Decimal | Hel

3. Sdectthe’' 0’ inthe[Changeto] field, thentype*5'.
4. Clickon[Apply].

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

2 * 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 Attributes

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 thevariable you wish to changeitsattribute, and changetheattribute using this

changed.

window as shown below. However, the system variabl €' s*“retentive” cannot be

4 Yariable List

File Edit View [ Data] Help

|ce_puzhbutton
Large_puzhbutton
Light

M edium_pushbutto
Mumber_of_Larges
MHurnber of Mediur

Wariable Type... Chrl+T
Watch... Chrl+af
Drata ™ atch List.

Walue... Chrl+t
Trgen @] el
T D EF ;i)

4 Variable List

File Edit View [ Datal Help

lce_puzhbutton
Large_puszhbutton
Light

t edium_puzhbutto
Murnber_of_Larges
Mumber of kediur

“arable Type...  Chl+T

Wwatch... Chrl+iwf
Data *watch List...

Walue. .. Clrl+,

Tru @) (sl
Trarm DEF i

e—

Turn Global r (ff
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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|HeIp

lce_pushbutton “arable Type...  Ctl+T b RGU
Large_pushbutton 3 RGU
Light Watch... . Chrl+wd bt GL
b edium_pushbutto Data'wiatch List.. k RGU
Mumber_of_Larges Walue... Clrly, inal Gl
Mumnber of b ediur mal

T 01 Efild

Thupm DEF i

Turn Retentive

Turn Global

& Wariable List
File Edit Wiew | Data| Help
lce_pushbuttan “arable Type...  Chl+T
Large_pushbutton wiahch Chlew
Light - .
Medium_pushbutto Dratawatch List...
Mumber_of_Larges Walue. .. Clrl-+,
Murnber of bediur
T @RI it
T DEF EhilisE
Turn Retentive 4
Turn Global r

aff
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4-6

9l 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 modeinthe[View]
list box. Thisalowsyouto changeadll of the selected variables display modetothe
designated display mode at the sametime.

4 Data Watch List

File Editl Wiew | Help

Power_On_pushbutton
Poweer_0ff_pushbution
Light

lce Maker

M urmber of Smallz

[l

S0 OO F:OEE L E: O

B To Display Array Elements

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

vaueshy e ement.

1. Selectthe[Data] menu's[VariableList] and [DataWatch List].
2. Selectthe[DataWatch List] menu’'s[Edit], and select [Add Elements] fromthe

[Edit] box.

o[| P Delete W atch Drel
: Eﬂw Addwatch.. s
i |,:E|E t|  AddElements Ctrl+E
Walue. .. Chrlds
ML Tum@H Bl
T DEF Cifif
Faree Ok
Faze: OFF
FemoreFoes Tk
Faorce List..

Pro-Control Editor Ver. 4.0 Operation Manual



Chapter 4 - On-Line Editing

IRl Online Edit (GLc model: GLC2000 Series)

The GLC2000 Seriesalowsyou, whilein monitoring mode, to changethelogic pro-
gramasitisbeing executed.
Inonlineedit, 6 typesof editing functionsareavailable.
1. AddRungs
2. ReplaceRungs
3. DdeteRungs
4. AddLabels
5. Add Subroutines
6. Add Variables

Editing Functions in Online Edit

B Add Rungs
Thisaddsasinglelineladder circuit between designated rungs.
nsert] menu's[Rung

command.

ot
DO [e. [ FH [ 2][0]
wlwle y]&]

777777

If avariableisadded at thistime, the variable add instruction is executed at the sametime.
B Replace Rungs

Thiseditstheladder circuit of anexistingline.
Instructions can beinserted, replaced or del eted.

««««««

If avariableisadded at thistime, the variable add instruction is executed at the sametime.
B Delete Rungs
Thisdeletesasdected rung.

ot
[0 [L.[5 [ F ][2][0]

ot
i o2, [ [ 6][0)

&L
[ #]Palales]

Variablesarenot deleted at thistime.
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B Add Labels
Thisaddsalabd.

Select [Insert] menu’s[L abel] command.

nnnnnnn

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

Select [I nsert] menu’s[Subr outine] command.

,nx‘

e FoLEEEE 6] |
=2 Calalem] [ w[s[wo] v]&] P [ (o] w0 |

B Add Variables
Thisaddsanew variable.
Addition can be madeduringinserting [Var iabletype] of [Data] or command.
B Writing an Edited L ogic Program
Thiswritesthelogic program edited by [Writechange] of [Controller] tothe GLC
unit. Logic programwill bewritten when editing other rung after editing.

=E0e]

AAAAA

B Restoring an Edited L ogic Program
Thisrestorestheedited program (rung unit) toits previous state.

FEEel
3
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RSl Saving Data

After creating alogic program with the Editor, writeit onceto the FEPROM using the
[Writeto Controller] command. After sending thelogic program to the GLC and
starting it up, the content of FEPROM is copied to the GLC's SRAM. With online edit,
thislogic programin SRAM isedited. Thelogic program saved in SRAM may belost
dueto adead battery when the power supply is OFF. Inthis case, thelogic program
stored inthe FEPROM isread at the next start-up. Therefore, be sure to backup the
edited logic program with the [Copy to FEPROM] command inthe GLC OFFLINE
menu or saveasan PRW fileusing 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 gartsfromtheinitial conditions.
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.

MATN MEWU

FLC SETTING

CONTROLLER MEMU

CONTROLLER SETTIMG 1
CONTROLLER SETTING 2
CONTROLLER DIAGMOSIS
COPY TO FEPROM

-j-j Flex Metwork Driver

7=\ |f [Copyto FEPROM] isnot performed after editing the logic program with
C@’UL’ online edit, the warning message “No Backup logic program in FEPROM” will
be displayed at GL C 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.

*] A Lithium battery’s lifetime is:
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.
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Important

4-10

When data in SRAM is lost, the logic program is read from FEPROM
automatically. However, a minor error will occur in this case, and with
some 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.

Savingwith Editor

After finishing onlineediting with the Editor, thefile can be saved asaPRW fileby
switching to programming mode, and performing [Save] for the edited logic program.
Theedited logic program can be executed by downloading thelogic program savedin
SRAM tothe GLC.
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Using the Editor and GP-PRO/PBIII

GP-PRO/PBIII dlowsyouto create operation screensthat arelinked withthe parameters
created by Editor. These screensdlow youto operate or monitor theladder logic program
andthecontraller.

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.

WM Importing the I/O Symbols to GP-PRO/PBII

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

To Start up the Editor |

1. Click the[Start] button, go to [Programs]-[ Pr o-face]-[ ProPB3 C-Package], and
then click [Project Manager].

2. The Project Manager startsup.

5% Conveyor Start.piw - Plant 1 - Project Manager

Project Screen/Sefup Contol Uiy Help

Wariable List 4

B To Create a New Project

1. IntheProject Manager screen, select [New] from the[Pr oj ect] menu, or click the
[New] button.

2. Dedgnatethe settingsfor Description, Display (GP) Type, PLC Type, and Extended
SIO Type, and then press[ OK ] to execute the command.

New
Description

JGLC Test

GP Typ

[aLczenn

Device, PLC Type:

[DIGITAL Electronics Carp Fll

JMEMUFW LINK S10 Type E‘

Extend SI0 Typ

Jnune E]l Help
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3. A window appears asking whether you will createal ogic Program or a Screen.

New
Edit Logic Program
Edit Screen
LogicProgram : Startsup the Editor.
Screen : Starts up the Screen Editor
Cancd : Returnsto the Project Manager

Gt

e: When you attempt to create or select a different Project File after creating a new

Project File, a confirmation window appear s asking if you want to save the file.
Clicking [Yes] will display the " Save As" dialog box on the screen. Clicking [No]
will close the screen without saving the file.

B Select from Existing Projects
Select the [ Sdlect] command from the[Pr oj ect] menu on the Project Manager's

window, or click the[Select] icon.

Select the folder

where the desired
Project File is located.| g

This area displays
the currently se-
lected folder and
names of the existing
Projects in a list.

Select

[7]%]

- Look in: J@ databaze

H®] &

This field displays

R Corveeyor Start PR
igital Plart. pres
LC_Exarnple. pro

the name of the
Project File selected
from the list. You are
also allowed to
specify the file by
entering the desired

Select the type of file.

Extend 510 Tupe: | none

File name: JGLE_ExampIe.prw /l ,WI file name.
Fies of type:  [windows Project Fies [* prw] ]| | Canedl
Diescription : J GLLC Project ] )
Display Type: [ GLCZ600 ]
Device/PLC Type: J MEMORY LIMK 510 Type ]
J ]
J

y

/ '
/

n
Important

5-2 |

This field displays the Description documented on the
selected Project File, the current settings for the
Display (GP) Type, PLC Type, and Extended SIO Type.

Select "MEMORY LINK SIO TYPE" when no external deviceis (PLCs, tem-
perature controllers, and inverters, etc.) is connected.
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1. Select the[Select] command from the[Pr oj ect] menu on the Project Manager's
window, or click the[Select] icon.

2. Select thedesired Project Filefrom thelist, or enter the name of the desired Project
Fle

Select [%]

Look i | €3 database E” =

Conveyor Start PRW
igital Plant. prv

File name: JGLC_Example prs | | Open I
Files of type: JWmdows Project Files [*pra) Ji” " Cancel
Description : J GLC Praject

Display Type: J GLCZE00

|
|
DevicePLE Type: J MEMORY LINK. 510 Type ‘
|

Ewxtend 510 Type: J hone

3. Click [Open] to execute the command.

B Startup Icons of a Logic Program

Create : Allowsyouto createalogic programwith the Editor.
Monitor : Allowsyou to monitor alogic program.

/0 : Designatethel/O configuration.

Vaidble : DisplaystheVariableList

{Note: The icons of a logic program are enabled only when the GL C series supported
X2) Display (GP) Typeis selected.

To select aProject File created with an earlier program version, you arerequired to
assignthe WLL filewhen aProject that hasimported aWLL fileisselected. Inthis
case, thefollowing dia og box appearson the screen.

GLIC Logis Program - GLCSwmbal

Cannot find logic program in this project.
Please import a suitable * WLL file.

When selecting Cancel, this project cannot be opened,
0 pleass import * WLL fils by reselecting this project foom the treeview pane agadn
If wou smlect WO, an empty logic program will be st dnto thiz project and will intialize the GLC pymbols,

Do o weant to stert import?

% | Ha || Cancel
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Pasting Instruction Data

First, savethelogic program you created earlier in order to assign variablesto the
addresses of partsand tags used for screen creation. The variables areimported to the
GP-PRO/PB I11 by saving the program.

You can place parts corresponding to theinstructions by copying the desired instructions
inthelogic program created with the Editor and pasting them to the Screen Editor.

You can dso insart theinstructions corresponding to the partsby copying the parts
placed on the screen and pasting them to thelogic program.

B Conversion between Instructions and Parts
Eachinstruction correspondsto specific parts.

€ Conversion from Instructionsto Parts
Thetable below showsthetypesof partsto whichinstructions are converted.

Pro-Control Editor Instruction ——» GP-PRO/PBIII for Windows  Parts
NO (a Contact) Bit Switch
NC (b Contact) Bit Switch
PT (Start Up Contacf) Bit Switch
NT (Start Down Contacf) Bit Switch
OUT/M (Out Caoil) Light
NEG/NM (Reverse Coil) Light
SET/SM (Set Coil) Light
RST/RM (Reset Coil) Light
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

& Conversion from Partsto Instructions
Thetable below showsthetypes of instructionsto which partsare converted.

GP-PRO/PBIII for Windows  Parts ——» Pro-Control Editor Instruction

NO (a Contact), NC (b Contact), PT (Start Up Contact), NT
(Start Down Contact)

NO (a Contact), NC (b Contact), PT (Start Up Contact), NT
Lamp (Start Down Contact), OUT/M (Out Coil), NEG/NM (Reverse
Coil), SET/SM (Set Coil), RST/RM (Reset Coil)

CTU (Up Counter), CTD (Down Counter), CTUD (Updown
Counter)

Bit'Toggle Switch

Numeric Display/Graph/Keypad Input Display

TON (On Delay Timer), TOF (Off Delay Timer), TP (Pulse

Keypad Input Display Timer)
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B Pasting Logic Program Instructions to a Screen

Copy alogic program instruction and pasteit to ascreen. When pasting aninstruction,
select thetype of partsto which theinstruction isconverted.

e Prior to copying an instruction, you are required to assign a variable
to the instruction. An instruction to which a variable is not assigned
cannot be pasted on a screen.

Important

e Make sure to save the logic program before pasting an instruction.

2

Note: When theinstruction is modified via the logic program after pasting theinstruc-
2] tion on the screen, the change will not be reflected to the pasted instruction.

- GLC.

1. Sdectthedesiredinstruction onthe Editor.

5

Ice is dispensed for as long as the push-button is pressed providing a cup is present

Ice_pushbutton  Cup_Present_for_lce Ice

oft oft Ot

Srmall_pushbutton MOV
Pt D
oft 4000{IN OUT|Fill_Timer PT
2000
olpv C
G y
rg ine -

2. OntheEditor'sscreen, select the [ Copy] command from the[ Edit] menu. The
selected instructioniscopied to the Clipboard.

[CeaeBBlaci«rie] v %869
[H-~00cCakmeosalnw

Light

4 1P Reset_Counters=<
Off

Ice is dispensed for s long as the push-button is pressed,providing a cup is present

les_pushbution Cup_Present_for_lce Ice
s— ¢ It
ot ot aft

|AecDIJEFBGIHIRELIMNRPORS T ¢
a0 ey

Small_pushbutton
Pt

MOV
N D
- W ‘ I

Number_of_Smalls
CTU
E Q

Off|R
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5-6

3. Onthe Screen Editor's screen, select the[Paste] command from the[Edit] menu.

=] B3

N

®

&

H Ao e, o [Fee

@

. : (2]

i 5

L]

~ 7

v s

9 Reset_Counters<<
w
"
"2 long as the push-button is pressed,providing a cup is present
W
"
"

y
"

[EPEEEL LD

- Present_for_lce [
—
of of
DIEFS e
T e N D

4000 {IN- OUT|Fill_Timer PT
2000

@ Paint Shoo Pro ERGLC Example.orv: Ut |

4. Select the Part to which theinstruction isconverted, and click [OK] to confirm the
selection. The Parts sl ection menu showsthe parts corresponding to the copied
ingructioninthelist. Whentheavailable part for theinstructionisfixed, themenuwill

not appear.
Select Parts
Murnber of Smalle. CY
Pie Graph Murnber_of_Smalle. Y
Half Fie Graph Murmber_of_Smalls. CY
Tank. Graph Murmber_of_Smalls. C

Meter Graph Murmber_of_Smalls. C
Mumenc Dizplay  Mumber_of_Smalls.CY
K.eypad Input Dizplay Murnber_of_Sme

Cancel ] | Help ]

5. Onthe Screen Editor's screen, select the[Paste] command from the[Edit] menu.

Bar Graph Settings [BA_001] [x]

Genetal Settings | Graph Settings | Shape/Color | Alsim Seftings |

Dassiiption ) Absolute

L3 Relstive

7] Display Mode +

rrrrrr

P Pats #)Tags ) Obiects |
:

irksdent Eohane 0
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B Pasting Parts Placed on a Screen to a Logic Program

Copy apart placed on ascreen, and pasteit to alogic program. When pasting a part,
select thetype of instruction to which the part is converted.

Prior to copying a part, you are required to assign a variable (GLC sym-
1A Dbol) to the part. A part to which a variable is not assigned cannot be
Important , asted on a logic program.

34

‘Note: * Variables areregistered in the Symbol Editor as GLC symbols by saving the

21 logic program.
« When theinstruction is modified via screen after pasting the instruction on the
logic program screen, the change will not be reflected to the pasted instruction.

=2

. Select the desired part on the Screen Editor.

[WilE?: Untitled1~ [_[O]x]

I Screen Data

B 0071 Number of Smalls CY.

FlPats ] Tags  [¥] Obijects

) Link Select

2. Onthe Screen Editor's screen, select the [ Copy] command from the [Edit] menu.
The selected part is copied to the Clipboard.

3. OntheLogic Program Editor, select the rung you want to insert theinstruction on,
and then sdlect the [ Paste] command from the [ Edit] menu.

[B ?- Untitled1~ =]

I
:
[=i[# | Polalel [wl e[ n[wTule[ v [&]

- START

The Light remains on until the Power_Off_pushbutton is pressed
The Po

Power_On_pushbutton  Power_OF_pushbutton
I

X .
Off Off
Light
N

off
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4. Sdect theinstructionto which the partisconverted, and doubleclick onit to confirm
thesalection. A list of instructionsto which the part is converted appearson the
screen corresponding to the copied part.

B 2: Untitled1- [- 18]

B Drag and Drop Operation
You can copy and paste instruction data and parts using drag and drop.

A Before using the Drag and Drop feature, variables must be assigned to
1 instructions and/or Parts. A part or instruction to which a variable is not
Important  assigned cannot be processed using drag and drop.

@ Drag and Drop from a Logic Program Instruction to a Part

You can place parts corresponding to theinstructions by dragging thedesired logic
program instructions created with the Editor to the Screen Editor.

/A

| e Make sure to save the logic program before dragging and dropping.
Important

%N}\ot . When the instruction is modified via the logic program after pasting the instruc-
Yj tion on the screen, the change will not be reflected to the pasted instruction.
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X Drawing Board - GLC_E xample
Edit View Dption

Seresn
Deds|El@Raler|e] Edi View 5
[ - ~ 00 @ & @ 2 @ || RIS [=[X[4

[— (=12 Pels sl

Draw Tags Pats Spegial Lt

Help
: Hlolo.[0.FFFE [ [e) (@]
vlnln]ule][1]a]

Ice_pushbutton Gup_Present_for_lce Ice
[ E— I | O—|
n o o O ‘
Small_pushbution CES
- EN DN

A000{IN  OUT|Fill_Timer. PT

\ 2000

BEERFPEIRCODEIREFOELED

Medivm_pushhutton oW
7 Py S
of EOOD|IN OUT|Fil_Timer PT
T 2000
=

@ Drag and Drop from a Part to an Instruction
You can insert theinstructions corresponding to the parts by dragging the parts placed
on the screento thelogic program. Drag the desired part while pressing down the[Ctr ]
key.

%

ote: When the instruction is modified via screen after pasting the instruction on the
\\E:'l logic program screen, the change will not be reflected to the pasted instruction.

The Light remaing on until the Power_O button is pressed
The Power On
pushbutton statts the
soft drink machine

Power_On_pushbutton Power_Off_pushbuttan Light
Off Off Off
Light
]

oft
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B |nput from the Address Keypad

TheEditor alowsyou to designate abit by adding an extension (.X [m]) to aninteger
variable. Also you can designate abit onthe GP-PRO/PB 111 by adding an extension

(.X [m]) toanimported integer variable.

2.3 Accessing Variables in the Pro-Control Editor User's Manual

Todesignatethe bit for avariable (GL C symbol) of alogic program, display the GLC
Symbol Keypad by clicking the[L ogic] button on the AddressK eypad.

Bit Switch Settings [B5_001]

" General Settings |Shape£EoIor r Lahel r Extend |

Description Operation Bit Address

‘ Activates the

7] Monitar

[AddressKeypad]
Bit Address

Click here to display

the drop-down list of —_

the device names.

‘ Address Keypad

Drag the title bar of the
Address Keypad to the
desired position.

— Click here to close the
Address Keypad.

| Display window

[ The Clear key

Press the Enter key to
confirm the entry.

Displays the pull-down list
of GLC symbols.

Press the Enter key to

Backspacekey — | [ o
I T
[“’ﬁ lelc] [7]e]s
Keys for hexadecimal input - - - - - -
ol[e]F] [4]5]s
1213
Displays the GLC /’/GLE OJ_ENT
Symbol Keypad.
[GLC Symbol Keypad]
Bit Address
Designates the bit for —
the GLC symbol here ~~___|#AwgLogicTime |\
Bit
Returns to the Address —BET [TRE
Keypad ................

confirm the entry.

N

Note: Regardless of whether you designate a bit for an integer variable on the Editor or

2] not, only the normal integer variables will be imported to the GP-PRO/PB I11. If
you wish to access to an integer variable in bit unit in the GP-PRO/PB 111, desig-

nate a bit via the GP-PRO/PB |11.

5-10
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B Variable Restrictions

Thefollowing arerestrictionson GL C variablesused inthe GP-PRO/PB 1.
»  Whenexporting normal symbols, the GLC symbolswill not beoutput.

»  When copying and pasting normal symbols, thevariableslocated in the Controller
variablescannot be designated.

»  When entering norma symbols, variables|ocated inthe GL C symbolscannot be
designated.

 IftheDisplay (GP) Typeischanged fromaGLCtoanon-GLC type, theGLC
symbolswill be changed to norma variablesand theautomatically alocated ad-
dresseswill be cancelled when GLC symbolsaredesignated intheorigina GLC
type. Inthiscase, the screen containing the GL C symbol s settingsisautomatically
changed to the status requiring preparationsfor transfer. Review the GL C symbol
adlocation.

*  When performing asimulation of ascreen containing GL C symbols, thedevice
information field onthe Simulation screenwill not display thedevicesdesignated with
GLCsymbols.

e TheGLC seriesdoes not support adevicetypefor the Editor variables, which
meansthat the devicetype and address used for indirect designation of GP-PRO/PB
[11 E-tags and K -tags cannot be specified.

e TheGLCvariablesarehandled in the Low-High order of a32-bit device.

* TheGLCaraysshownwith"[]" areshownwith "< >" onthe GP-PR/PB II1.

*  Thenumber of GLC variablesthat can be used with the GP-PRO/PB 111 softwareis
limited to 2048. Oneelement inan array iscounted asonevariable. If the number of

global variables exceeds 2048, register the variablesyou will not usewith tagsand
parts of the GP-PR/PB |11 asnon-global variables.
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SN Screen Creation Example using the "Pump Tutorial”

The Pump Tutorial showsyou how usethe GP-PRO/PB 111 to create ascreen linked
with alogic program that isdesigned to draw up water from atank using apump.

B To Start up the Editor

1. Click [L ogic Program/Cr eate] on the Project Manager'swindow and then click the
[Draw/Screen] command to open the Editor window and Screen Editor window.

55 LDMonitor2400. prw : GLC2400 English Sample - Project Manager

2. Createalogic program as shown below using the Editor. Refer to the compl eted
sampleof thescreeninthe” pump.prw” file.

IS TART
Pump LT ADD
2 ——EHN (] EM  DMNF——
Off  TanklLevel |A, TankLevel [A, C
0 0
B B
Pump LT ADD
I— ——EN (] EM  DMNF——
Off  TanklLevel |A, TankLevel [A, C
0 0
B B
4} END
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3. Savethelogic program so that the Editor variablesareimported. Thevariablesare
enabled on the Screen Editor.

4. Select the"Pump" ingtructionin the Editor, and drag it to the Screen Editor of the

GP-PRO/PB I11. Drop theinstruction on the Screen Editor. The Part Selection
dialog box will appear onthe screen. Select "Bit Switch”, and click [OK].

Draw Tags Parts Special Libray Window Help
IosEfsE@mlaalrie] = BELES P
Il “0O0vakusHamE® W [hz=a_F)

(@B 1: Uniitea

EPEIESOMIOEFNOCLED

A 9 JEFSBIHJIJRKKLIMNWPORS T & Tl
Creates Bt Svateh cbects @ e |

5. Check that the" Operation Bit Address' issetto" Pump”, and click the[Place]
button. The" Pump" Bit Switch iscreated on the Screen Editor.

6. Create atank graph with the Screen Editor. Click onthe[Tank Graph] command
fromtheTool Bar, or click [PartsTank Graph] fromthe Menu Bar.

7. Select "#Status' from the pull-down menu, and click the [ Place] button.

Tank Graph Settings [SG_001]

| Gereral Gettings | Graph Seings | Shape/Color | Alam Settings |

Description

1% Absolute 12 Relative

‘word Address

D Display Mode +/-

HPlatform

- #PercenttdenCheck

|' Place ” Cancel || Help

iew n Diaw Tags Pats Specisl Libay Window Help
HlallBlaaj«r|o] ox|sbalslhisns ¢ RNl
- 000 e kusbaEow| bElnEgE | 1am £

&

=
]

) Pats ) Tags ) Objects

I Link Select 5] Change Order

DY EFSIHIKREL IMNRPOGRS T & Tnlv
3 [MTOM 510 J7o0] |
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Transferring Screens to the GLC

B Transferring GP-PRO/PBIII operation screensto the GLC

1. Click onthe GP-PRO/PBIII screen’s[Transfer] icon.

2. Sdlectthe[Transfer Settings] command from the [Setup] menu, and check that a
check mark isput to the® Control Data” optioninthe* Send Information” area
onthe Transfer Setting dialog box, and then transfer thedataviathe® Transfer”
window. If an error occurs during datatransfer to the GL C arelevant error message
will appear, inaddition to the current “Over all Progress’ display.

Transfer Settings [ %]
r Send Infarmation: Communications Port
¥ Upload Tnfomation EoM1 -
¥ GF System Screen Baud Rate |115.28 7| (bps)
¥ Filing Data[CF card)
(—) Rety Count |2 3:
¥ Control Data Sty Loun
r Transter Method Send To
-
Send All Screens oF -

@ Automatically Send Changed Screens

© Send User Selected Screens

r Setup
& Automalic Setup Use Extended Program

" Fuoice System Setup ™ Simulation
¢ DoNOT Perform Setup

Setup CFG file :

& English

" Japanese

" Selection IE.\FHUGHAM FILESAPRO-FACEVPROPEWAN  Browse

oK I Cancel Help |

i Transfer =]

Tranzfer Setup Yiew Options Help

| oY 5[5 "lh|d blG# & o P B

Projsct Fle: IGLE F— Transfer Method: IAutgmatic
Syztem Setup: W
Send To: IGP

Transfer Status: Prepare Status:

Description: Iuntitled

|
Ready [ [MOM[

Ovwerall Progress:

N te: Whiletransferring data to the GLC, do not use the communication port for any other
o\eej. purpose.
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Operating the “Pump Project”

B Downloading the Ladder Logic Program of Controller
Objectstothe GLC
1. Start the GP-PRO/PBI|I.
2. Select “ Pump.prw”, and click the[ Create Contr ol] command..
3. Sdect[Writeto Contraller] fromthe[Controller] menu.
4. The[Download Progress| menu will appear briefly.
5. Select [M onitoring M ode] from the[Controller] menu.
6. Select [Start/Stop] from the[Controller] menu. The[Controller]’sscreen will

appear.
7.Click on[Start].

XA Even though this tutorial does not use examples of external I/O, when

=A you wish to connect an external I/O device, be sure to set the [Control-
Important

ler/lCommand] menu's [Command] area [Enable I10] selection to ON.
“3.2, Starting and Stopping the Controller”

Now, theladder logic program “Pump.prw” can be operated with the operation screens
downloaded from your persona computer.

“Chapter 3, Running the Ladder Logic Program”

B Check the Project

The GP-PRO/PBIII project hasbeen correctly designed and downloaded if it performs
asfollows.

1. Touch the GL C screen’s[ON] button, and watch thefluid level shown by the bar
graph on the screen drop asthe pump emptiesthe tank.

2. Touch the GL C screen’s[ OFF] button, and watch thefluid level rise becausethe
pump isno longer emptying thetank.

If the project does not operate as explained above you need to modify the program.

< Summary >

Thischapter hasexplained how to:

* open the project manager.

« cregte the GP-PRO/PB 111 project linked with the controller.

« import Editor ladder logic program variablesto aGP-PRO/PBIII project.

« associatethe Editor’ svariableswith GP-PRO/PBI || screen creation objects(i.e.
Parts, Tags)

« download and then run acombined GP-PRO/PBI |1 /Editor applicationonaGLC.
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n Pro-Control Editor and Pro-Server

(GLC model: GLC2000 Series)
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-Studio for Windows.
This Section explainshow toimport GL C variableswith Pro-Server.

Importing GLC Variables

In order to use GLC variablesin Pro-Studio, it isnecessary to read in previously
imported [ GP-PRO/PB] GL C symbolsto Pro-Server.

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 toimport GL C symbolsinto Pro-Server.
1. Start Pro-Studio.
2. Create anetwork projectfile.
3. Sdlect [Edit] menu’'s[Storeparticipating station] command.
Select aPRW fileto belinked to the[PRO/PB 111 project filg]

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. Sdlect[Tool] menu’'s[Import GL C variable] command.

The"S100filedate" isdisplayed asaproperty of the participating station.

5. Thesymbol nameisdisplayed under [Symbol name (Item)] ontheright of themain
screen.
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WAl S100 File Check

If thereisadifferencein the 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 inthe[Validity] dialog box when avalidity check
isdoneon aprogram. These errorsand warnings may berelated to aproblem with the
program’slogic, variablesor I/O. Theerrorsareindexed numericaly, with each numeral
being part of aspecific range. Each range specifiesageneral areafor you to focuson
when determining why theerror 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 from the [Help | menu select [Context], or press the [F1] key.

@ Error 200 — Parameter should be a Discrete
Theinstruction requiresaDiscrete operand. Thiscan be:
* A Discretevariable,
* Anelement of aDiscrete array, or
* A Discreteelement of an Integer variable.

@ Error 201 — Parameter should be a Counter
Theinstruction requiresaCounter variable.

@ Error 202 — Parameter should bea Timer
TheingructionrequiresaTimer variable.

@ Error 203 — Parameter should be an Integer or Real
Theinstruction requiresan Integer of Redl, either asavariable or aconstant.

@ Error 204 — Parameter should be a non-constant Integer or Real
Theinstruction requiresan Integer or Real variable. It cannot be aconstant.

@ Error 205 - Parameter should be an Integer
Theinstruction requiresan Integer asavariable or aconstant.

@ Error 206 — Parameter should be an Integer but not an array
Theinstruction requires an Integer, either asavariable or aconstant. It cannot bean
array.

@ Error 207 — Parameter should be a non-constant I nteger
Theinstruction requiresan Integer variable. It cannot beaconstant.

@ Error 208 — Parameter should be a label
Theingtruction requiresalabe name, and alabel with that namemust exist.

@ Error 209 — Parameter should be a subroutine
Theingtruction requiresasubroutinename.

Pro-Control Editor Ver. 4.0 Operation Manual Al-1



Appendix 1 - Errors and Warnings

@ Error 210 — L abel isout of scope
The specified label exigts, but cannot be reached from here.

& Error 211- Subroutine cannot call itself

The Jump Subroutineingtructionisattempting to call the subroutinethat containsit. This
isnot alowed.

@ Error 212 — X should be the sametypeasY
Thetwo parameters should have the sametype (Integer, Redl, etc.).

@ Error 213 — X should bethe same ssizeas Y
Thetwo parametersmust bethe samesize. That is, both must be either:
* Arrayswith the same number of elements, or
* Non-arrays.

@ Error 214 — X should bethe samesizeas Y or be an I nteger.

Thetwo parameters must be the same size or the second can be an Integer that is
treated asif itisthelarger size.

@ Error 215 - X should be an Integer, a Real or a Discrete array

Theinstruction requiresan Integer, Real or Discrete, either asasmplevariableor a
completearray.

@ Error 216 — X should be a non-constant I nteger, Real or Discrete array.

Theinstruction requiresan Integer, Redl or Discrete, either asasmplevariableor a
completearray. It cannot be aconstant.

€ Warning 217 — Both parameters are constants
Theingtructioniscomparing two constants.

€ Warning 218 — I nput parameter used on output instruction

Thevariableismarked asaninput (refer to [ Variable Type] window), however, itis
used in an output instruction. Double-check its1/O assignment.

€ Warning 219 — Preset valueis zero
The preset value of the counter is set to zero.

€ Warning 220 — Preset time is zero
The preset time of thetimer isset to zero.

€ Warning 224 — Parameter should not beretentive
Thevariablesassigned to theingtruction parameter cannot be“Hold” type.

€ Warning 225 — X should be an Integer Array
Theingruction requiresinteger asacompletearray.
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@ Error 250 — Duplicate labels are not allowed

Thesamelabd isdefined morethan once. Thisisnot allowed, evenin different sections
of theprogram.

€ Warning 251 — Empty subroutines have no effect

The subroutine containsno rungs. If you do not ater theempty subroutineit will haveno
effect onyour program.

€ Warning 252 — Empty rungs have no effect
Therung containsno instructions. If you do not ater theempty rung it will have no effect
onyour program.

€ Warning 253 — Empty branches have no effect

Thebranch containsno instructions. If you do not alter theempty branchit will haveno
effect onyour program.

@ Error 254 —Control instruction should belast on rung.
Theinstruction cannot haveany otherstotheright of it.

€ Warning 255 — X isused by more than one timer instruction

Thetimer variableisused by morethan onetimer instruction. Theresultsare

indefinite.

You can use the [References | window to find the other instruction(s).
@ Error 256 — X isused by mor e than one counter instruction

The Counter variableis used by morethan one counter instruction. Theresultsare

indefinite.

You can use the [References | window to find the other instruction(s).
@ Error 257 — Last instruction on rung should be an output

Theinstructionisnot an output instruction (i.e., it doesnot changethevauesof its
parameters).

@ Error 258 — Multiple outputs ar e not allowed
Anoutput instruction cannot have other instructionsto theright of it.

@ Error 259 — Last instruction on branch should be an output
An output instruction cannot have other ingtructionsto theright of it.

@ Error 260 — Maximum level of nesting exceeded

Therung hastoo many levelsof branches (the maximum number of levelsis25). Try
dividingtherunginto severa smaller ones.

@ Error 262 —Program istoo large (by xx %), see Controller | Setup | Memory
Theprogram sizeislarger thanthe GL C Flash Memory.
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€ Warning 263 - X isused by more than one coil.

Thevariableisused by morethan onecoil. Theresult of theinstruction with the most
recently alocated variableby thelogic programwill bevalid.

@ Error 264 -NEXT instruction not found.
TheNEXT ingtruction corresponding to the FOR instruction isnot found.

@ Error 265-FOR instruction not found.
The FOR instruction corresponding to the NEXT instructionisnot found.

@®Error 266 -FOR and NEXT instructions cannot be on the rung containing
other instructions.

Moveother instructionsfrom the rung containing aFOR or NEXT ingtruction.

@ Error 267 -Thecurrent platform does not support theinstruction.
Theinstruction cannot be used on the selected GL C type.

@ Error 268 -FOR-NEXT does not exist.
JSRingruction or RET instruction exists between the FOR-NEXT instructions.

300-399: Variable errors and warnings

€ Warning 300 — Variable hasinput or output type but no I/O address assigned

Thevariableismarked asaninput or output (refer to the[Variable Type] window),
however, it isnot mapped to any 1/0.

@ Error 301 - Type not assigned

Thevariable has not been assigned avariabletype. To assign avariabletypeusethe
[Variable Type] window.

@ Error 302 - Label not found
The Jump Subroutineinstruction refersto alabel that doesnot exist.

@ Error 303 —Variablereferenced should bea Timer or Counter

You have specified an e ement of aTimer or Counter variable, however, thevariableis
actudly of adifferent type. Refer to the[Variable Type] window.

@ Error 304 —Variable(s) referenced should be I nteger type

You have used avariableto specify an array element or modifier. Thisvariablemust be
an Integer. Refer to the [Variable Type] window.

@ Error 305—Array referenceto non-array variable

You have specified an element of an array, however, thevariableisnot designated asan
array. Refer tothe[Variable Type] window.
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@ Error 306 —Array reference is beyond size of array

You have specified an element of an array using aconstant that isequal to or larger than
thearray’ssize. (Notethat thevalid e ementsare numbered Oto size-1). You can
changethesizeinthe[Variable Type] window.

@ Error 308 — Modifier reference is out of range
You have specified abit, byte or word el ement that isout of range.

@ Error 309 — Referenceisinvalid for the variable
You have specified atimer referencefor acounter variable, or viceversa.

€ Warning 310 — ... Already exists and will be replaced

A variableby that namedready exists. The new onewill replacetheorigina oneif you
clickon[OK] inthe[Variablelmport Status] window.

@ Error 311 —Theclipboard buffer isnot a recognized for mat
The current contents of the clipboard are not suitablefor pasting intothe[Variable
List] window.

@ Error 312 — Too many warnings

The[Variablelmport Status] window only showsacertain number of warnings. If
you see thismessage, there may be morewarningsthat does not show.

€ Warning 313 — Missing |
Anarray typerequiresthe szeenclosed in square brackets. For example, Integer [10].

€ Warning 314 — Array sizeisinvalid ...Assuming asize of 1

Thisvariablegpparently isintended to bean array, however, thesizeisnot recognizable. The
szeshould beaninteger within square brackets. For example, Integer [ 10].

€ Warning 315 - Unknown type ...will be Not Assigned
Thetext isnot recognized asan Editor variabletype. Possible causesare:

1. Itisspelledincorrectly
2. Ithasleading and/ or trailing blanks.

€ Warning 316 — Unsupported array type ... Ignoring array settings
That variable cannot bean array.

@ Error 317 —Invalid variable name...
You haveentered aninvalid variablename.

@ Error 318—-Too many errors

The[Variablel mport Status] window only showsacertain number of errors. If you
seethismessage, there may be morethat it does not show.

@ Error 320 — Too many variables
You have attempted to assign too many variables.
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@ 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 morethan one /O point. Refer to the[Configurel /O]
window.

500-549: Generic I/O driver errors

@ Error 501 —Internal variable mapped to I/O terminal
Thevariableismarked as“interna”, however, itismappedto an 1/O terminal. Refer to
the[Variable Type] window.

@ Error 502 —Input variable mapped to output terminal
Thevariableismarked asan input, however, it ismapped to an output terminal. Refer to
the[Variable Type] window.

@ Error 503 —Output variable mapped to input terminal
Thevariableismarked asan output, however, it ismapped to aninput termina . Refer to
the[Variable Type] window.

@ Error 504 — Discrete variable mapped to analog ter minal
A Discrete variable cannot be mapped to an anal og terminal.

@ Error 505 — Integer variable mapped to discrete terminal
AnInteger variable cannot be mapped to adiscreteterminal.

@ Error 506 — Variabletype not supported by I/O driver
Thel/O driver requiresadifferent type of variableto be mapped to thisterminal.

800-899: Specific I/O driver errors

For information about any errors pertaining to your I/0 driver, refer
to your I/O driver user guide.

900-1000: Specific I/O driver warnings

For information about any warnings pertaining to your 1/0 driver,
refer to your I/O 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
multiple elements of that type are allocated under a single name.

A
/A

! If using a variable, and it goes out of range, a major fault is triggered.
Important

Qlkv\t . Toclarify theterminology, ‘LimitSwitches' isthevariable, and ‘LimitSwitches[5]’ is
O\Sj an expression representing one of its elements.

W 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.

H 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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A2-2

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,
* Anelement of an array, or
* Part of an Integer; see Modifiers.

Error (Fault Conditions)
There are three types. Major, Minor, and 1/0.
A Major 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 actions the
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 which instructsthe 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.

B | nteger

A storage dement containing 32 bitsof information. Aninteger may be assigned values
ranging form —2147483648 to 2147483647 (1640000000 to 16#FFFFFFF in hexa
decimal). Integerscannot contain decimal points.

B Internal Variable
A variablethat isnot mapped to an /O point.

m1i/O

Input/Output . The Editor Controller connectsto physica (real-world) devicesthrough
I/O hardware supplied by third parties.

M |/0 Address

An addressassigned to avariablewhenit ismapped to an I/O device. Theformat of an
I/O address depends on the driver it ismapped to.

B Label Name

A name containing up to 32 charactersthat identify or label aposition withintheladder
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 is taking 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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A2-4

B Real

Any number containing adecimal point or being represented in scientific notation.
Therangefor areal 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 deleted.

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 asanew 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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