PREFACE

Thank you for purchasing Pro-face’'s ladder logic programing software, Pro-
Control Editor Ver. 4.3, for use with GLC series units.

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

————————————— NOTE —— — — — — ——— — —

1. The copyrightsto all programs and manual s included in the Pro-Control
Editor Ver. 4.3 software (hereinafter referred to as “this product”) arere-
served by Digital Electronics Corporation. Digital Electronics Corporation
grants the use of this product to its users as described in the “ Software
License Agreement” (included with the CD-ROM). Any actions violating
the abovementioned conditions are prohibited by both Japanese and foreign
regulations.

2. The contents of this manual have been thoroughly inspected. However, if
you should find any errors or omissionsin this manual, contact your local
sales representative.

3. Regardless of the above clause, Digital Electronics Corporation shall not be
held responsible for any damages, third-party claims or losses resulting from
the use of this product.

4. Differences may exist between the descriptions found in this manual and the
actual functioning of this software. Therefore, the latest information on this
software is provided in the form of data files (ReadMe.txt files, etc.) and/or
separate documents. Refer to these sources as well as this manual prior to
use.

5. Even though the information contained in and displayed by this product may
be related to intangible or intellectual properties of Digital Electronics
Corporation or third parties, Digital Electronics Corporation shall not
warrant or grant the use of said propertiesto any users or other third parties.

—_———,—————————_—— — - —_— _-— .- .- .- .- .- . —_— —_— ._— —_———

© 2003 Digital Electronics Corporation. All rights reserved.
Digital Electronics Corporation September 2003

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

The company names and product names used in this manua are the trade names,
trademarks (including registered trademarks), and service marks of their respective
companies. This product omitsindividua descriptions of each of theserights.

Trademark / Tradename

Right Holder

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

Microsoft, U.S.

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 differ from the abovementioned trade names and trademarks.

Term used in this manual

Formal Tradename or Trademark

Windows 95 Microsoft® Windows® 95 Operating System
Windows 98 Microsoft® Windows® 98 Operating System
MS-DOS Microsoft® MS-DOS® Operating System
Windows NT Microsoft® Windows NT® Operating System
Windows Me Microsoft® Windows Me® Operating System
Windows 2000 Microsoft® Windows 2000® Operating System
Windows XP Microsoft® Windows XP® Operating System
Acrobat Reader Adobe® Acrobat® Reader

SUPPORTED MODELS

The following table lists the model s compatible with Pro-Control Editor Ver. 4.3.
Series names and product names are used in the descriptions contained in this manual,
and “GP Type” refersto the GP unit used with GP-PRO/PB |11 for Windows Ver. 6.3.

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

Pro-Control Editor \er. 4.3 Operation Manual
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HOW TO USE THIS MANUAL

The GP-PRO/PB 111 C-Package02 manuals consist of seven volumes. A description of
each isfound in the table below. These PDF manuals are located in disk 2 of your
C-Package02 CD set. (The “ Setup Guide’ isnot included as a PDF file.) Supplemental
explanations and additional or revised information about functions may be provided as
datafiles. To read the datafiles, click the [Start] button, point to [Programg],
[Pro-face], and [ProPB3 C-Package], then click [Read me] to view thisinformation.

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

GP-PRO/PB Il C-Package02

Describes software installation and basic application

Setup Guide
P development procedures.

Pro-Control Editor Ver. 4.3

Describes the software settings for combining with the GLC,

User Manual . , .

variables, and instructions.

PTOVIdES EXETCISES Tor learning te basic Junctions, fom
Operation Manual installation 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 IlI.
GP-PRO/PB Il for Windows Ver. 6.3

Describes the Installation, operating procedures, and software

functions of the GP screen creation software.
Tag Reference Manual Explains "tags" for specifying on-screen functions of the GP.
Describes the parts and symbols provided in the software for

Operation Manual (PDF)

Parts List :

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

For your convenience, after you install the screen editor software, screen layout
sheets can be found in the Pro-face folder described below. You can use these
layout sheets for specifying the PL C registers when setting the tag addresses. The
layout sheets consist of two files: List of Device Assignments and Tag Layout
Sheet. The location and name of each file is shown in the following table.

For directions on usng Microsoft® Excd, refer to the manuas supplied with the software.

Folder Name File Name Contents

DevicelExls List of device assignments
Pro-face\propbwin\sheet TAG1E.xls, TAG2E.xls,

TAG3E.xIs, TAG4E xIs
Adobe® Acrobat® Reader is required to view the CD-ROM’s PDF manuals.

Tag layout sheet

*  The abovementioned GP-PRO/PB 111 manuals describe the procedures for developing GP
screens. The steps for developing GLC screens are identical; smply substitute* GLC” for “ GP.”

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

Pro-Control Editor Ver. 4.3 Operation Manual 7
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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 sales digtributor. If you have any question about your personal computer or
the Windows® software, please contact your local distributor or manufacturer.

B Safety Symbolsand 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
Warning death or serious injury.
Incorrect operation resulting from negligence of this instruction may cause
Caution personal injury or damage to equipment.
m Failure to observe this instruction may cause abnormal operation of
Impo- et equipment or data loss.
C/\//-Rf\" Instructions / procedures that must be performed to ensure correct product
areful!
=/ use.
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
@V\ote: Provides hints on correct use or supplementary information.
X2)
Indicates related information (manual name, page number).
*1, =2, (etc)) Indicates related supplemental information.

Pro-Control Editor

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

Controller The control function of a GLC unit.
GP-PRO/PBI Screen creation software GP-PRO/PBIII for Windows Ver. 6.3
GLC Indicates the “GLC series” of graphic logic controllers

manufactured by the Digital Electronics Corporation.

External Communication
Device

Indicates peripheral devices including PLCs (programmable
logic controller), temperature controllers, and inverters. Note
that devices connected through Flex Network and DIO are not
included.

Pro-Control Editor \er. 4.3 Operation Manual




B Keyboard Compatibility List
The following keys may vary, depending on the type of personal computer key-

board you are using.

Preface

This manual uses the following symbols to indicate a personal computer’s keys:

Symbol IBM Compatible
101-key Keyboard
Esc
Tab Tab =
ctrl
+ Shift
Alt
Delete
s%i%ke Backspace

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

Item

Specification

Remarks

Personal Computer

Windows-compatible machine
with Pentium processor

Memory 64 MB
Mouse Windows compatible type
0S Windows 98
GLC GLC 2300 Series
Model name: GPW-CB02
GLC Connection Cable RS-232C (Digital Electronics

Corporation)

Pro-Control Editor Ver. 4.3 Operation Manual
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PRECAUTIONS

B Product Usage Precautions

-

Warning

u
Important

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 that 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
degrees of reliability and safety, such as with equipment
or systems for transportation, moving, medicine, aero-
space, 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, all industrial machin-
ery/systems must be equipped with a mechanical, manu-
ally operated emergency stop switch. Also, for other
kinds of systems, similar mechanical switches must be
provided to ensure safe operation of those systems.

When there is arisk that a GLC unit problem could cause
a serious or fatal accident, or could seriously damage
equipment, please install your own backup or failsafe™
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 at risk. Therefore, do NOT use this
product for user safety protection or serious material damage-related control.

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.

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

Be sure to use this application only with Administrator level access.
Using this application with other access levels may cause faulty op-
eration.

1. Thistype of system minimizes damage caused by operator errorsor errors from sensors/
controllers.

10
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B CD-ROM Usage Precautions

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

Be 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 an environment where they may be exposed to extreme
temperatures, high humidity, or dust.

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

B Product Restrictions

This product has the following restrictions:

L]
m
Important

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

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

GP-PRO/PB lll functions that cannot be used with GP-370 series units
(such as AUX Output, Inching Tags, t-Tag AUX Output, Backup Func-
tion) cannot be used with the GLC100.

The device codes and address codes used to specify indirect ad-
dresses for GP-PRO/PB Il E-tags and K-tags cannot be used with
the Pro-Control Editor, since the Editor is not equipped with the vari-
ables associated with these device/address codes.

If the GLC unit’s logic time (scan time) becomes too long, the sam-
pling time designated for the trend graph may not be accurately main-
tained.

Only real numbers can be used with the E-tag’s 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 unit’s Logic time (scan time) period is too long, sound file
reproduction may be interrupted during playback.

Pro-Control Editor Ver. 4.3 Operation Manual 11
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If you are designating a bit using an Integer-type Variable, and a T-
tag or a W-tag's bit (except the “REVERSE” setting) is written to,
then all bits will be changed to “0” except for the one that has been
designated using an Integer-type variable.

If you are placing multiple T-tags used to reverse a bit’s action (e.g.,
ON or OFF) on a Base screen, and the same integer variable
(e.g., “01") is used to designate the bit position used by more than
one of these T-tags, then only the T-tag placed last (top-most) will be
enabled.

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

With the GLC2400 and GLC2600, AUX can only be used for reset input.

Online editing edits the logic program stored in the SRAM. Though
all the data in 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 offline menu of GLC)” or back up the logic program as a
PRW file using Pro-Control Editor.

When performing online editing, depending on the type of data trans-
fer packet control used, array variables with large numbers of ele-
ments, rungs with either large numbers of variables or large num-
bers of instructions may not be able to be handled/processed.

Due to differences in PC and GLC Real value accuracy, the values
displayed during “Monitoring Mode” may differ.

When the Logic Program and screen data share the same LS area,
be sure to designate each Logic Symbol’s LS variable (LS<*>).

COMPATIBILITY WITH EARLIER VERSIONS

12

Please read the following precautionsif you are currently using versions of Pro-
Control Editor that are earlier than Ver. 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.

See 2.12 — “Importing/Exporting a Logic Program.”

Pro-Control Editor \er. 4.3 Operation Manual



Pro-Control Editor Fundamentals

il About Pro-Control Editor

Pro-Control Editor Ver.4.3 (hereafter referred to asthe“Editor”) isalogic program-
ming softwarefor usewith GLC Seriesunits.

ThisEditor containsmany features, suchas:
* GLCDIOunitdriver

* GLCFHex Network I/F unit driver
 Ladder logic program editor
 Ladderlogicprogramtransfer feature

» Cross-referencereports

* Monitoringfeature

* OnlineEdit Function™

o CommunicationviaEthernet™

TheEditor alowsyou to develop logic programs compliant with theinternational
standard | EC61131-3 in an easy-to-use Windows environment.

L ogic programs created with the Editor function on the GL C unit can be used after
being downloaded tothe GLC.

Thevariables created with the Editor can betransferred to the screen creation software
GP-PRO/PB 111 for Windows Ver. 6.3 and used in conjunction with the display func-
tions (switchesand lamps) of the GLC.

1. Supported by GLC2000 Series units only.

Pro-Control Editor Ver. 4.3 Operation Manual 1-1
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Creating a Program

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

For details on starting the Editor, refer to the GP-PRO/PB Il Op-
eration Manual, 1.2 —“ From Start to Finish.”

For a detailed explanation of each part of the Editor, please refer to
the Pro-Control Editor User Manual and Online Help.

1. Before Starting the Tutorial

Each lesson in this chapter describes how to use the Editor using practice ex-
amples, called “tutorials.”

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. These machines
feature the following functions:

» Pressing the button once will automatically dispense the required amount of
soft drink to a large/medium/small cup.

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

» Theahility to count the number of cupsfilled by the machine sinceit was powered
on.

@ Examples of Completed Logic Program and Screen

Thelogic program and project file used in this lesson can be found in the
“Soda.prw” file, in the “ C:\Program Files\Pro-face\ProPBWin\GLC_Samples’
folder.

Refer to thisfileif you have problems with the tutorials, wish to search for data
items, or simply want to studly.

Refer to the Editor’s Online Help.
Logic Program

o ] EFE

This program runs a typical fast food restaurant Sof gk Gispensing machine

i}

W Pats W Tage [ Objects

| 222 P dEFBIHIRELINNNPORS T WYY v
[Pz ] ready 8 [0S0 o4
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Chapter 2 — Creating a Program

& Soft Drink Machine

GLC2300T Unit
[
T
== % Light
T Power OFF button
\ Power ON button
 E— Cup Available for Ice

(sensor)

@ Hardware Design

Flex Network Communication Cable
GLC2300T

— ~ EN-XY16SK

Power ON button, Light, etc.

@ Allocating I/0 Points

The “lce_pushbutton”, “Large _pushbutton”, “Medium_pushbutton”, and
“Small_pushbutton” variables are placed on the GL C screen for touch-panel input
and are therefore not allocated to aterminal.

Variable Name Terminal Type Terminal Number
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

2-2 Pro-Control Editor \er. 4.3 Operation Manual




Chapter 2 — Creating a Program

2. Preference Area Settings (Prior to Creating a L ogic Program)

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

B Designating Settings

1. Select [Preferences| from the [File] menu, and the [Prefer ences| dialog box
will appear.

Preferences

[7]x]

 Editar | Muonitaring T Confirnation T Function T Eliphoard]

¥ Edit new instructions automatical,

EI Keep window zethings between zezsions

JZI Append new rungs and instructions after existing ones
[rather than inzerting them befare)

D Clear logic when going Programming Mode

ok || conce ][ spey || Hew

Pro-Control Editor Ver. 4.3 Operation Manual 2-3



Chapter 2 — Creating a Program

explains each tab’s settings.

& Editor Tab

Preferences

 Editor | Muonitoring I Canfirnation I Funiction T Cliphoard |

[2]x]

) Edit new instrucions automatically

E Keep window zettings between zezzions

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

D Clear logic when going Programming Mode —

0K |[ concel || gppy || e |

2. Click each checkbox to select or deselect a setting. The followings information

If selected, the [Instruction
Parameter] box isautomatically
opened for any new instructions
inserted in your program.
(Default: selected)

If selected, the Editor opens all
windows that were open at the end
of the last session. Settings (such
as window size and position) for
any windows open during your
editing session are retained. This
also appliesto the [Data Watch]
window which retains its contents
when the current program runs
online.(Default: selected)

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

(Default: selected)

If selected, the ladder logic screen
will be cleared when going to
Programming Mode from Moni-
toring Mode.

(Default: not selected)
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FPreferences

“Editor | Manitaring | Confirmation r Function r Clipboard ]

[7 ]

wi'hen on-line, update

]:] state flow

Every

ok ][ cares |[ speip ||

Help

& Confirmation Tab

Preferences

"Editor | Monitoring " Confimation Funchion -Clipboald]

D Confirm changes when "Apply' not clicked

] Canfirm deletion

EI Confirm creation of varables

] Confirm controller operations

E Confirm undo actions

ok [ canes || deew ||

elp
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[power flow] isdisplayed while
the Controller isin RUN mode.

The power flow highlights the
display of the live (energized)
rung (avertica line used to
describe instructionsin logic
programs) while the Controller is
in RUN mode. (Default: clear)
Be aware that power flow display
updates can be slower than logic
execution.

The [state flow] is displayed
while the Controller isin the RUN
mode. The [state flow] highlights
the display of the live (energized)
instruction while the Controller is
in the RUN mode.

The power flow and State flow
can be displayed at onetime.

(Default: not selected)

Specifies how often the Editor
requests new datafrom the Con-
troller to update [power flow],
[state flow], data values, and the
[statusbar].

(Default: 500 ms.)

If selected, the Editor accepts
changes you make only when you
click [Apply]. If cleared, the
Editor accepts changes immedi-
ately but asks for confirmation.
(Default: not selected)

If selected, the Editor asks for
confirmation for all deletions
when you are creating your pro-
gram.

(Default: selected)

If selected, the Editor asks you to
confirm the creation of every new
variable in your program. This
applies only to the Programming
Mode environment.

(Default: selected)

If selected, the Editor asks you to
confirm any change in the Con-
troller operation (such as Start/
Stop, Read/Write.)

(Default: selected)

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

(Default: selected)
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& FunctionTab

[Irrr— [ZT=] If selected, retentive variable
[- Editar r konitoring r Confirmation | Function ]m] x/arllltjlensgv‘\t/cl)l !trk])ee(l:’gﬁ]atlrr(;lelderWhen
D {Hetain all retentive vanables and download '
E Change screen check
l When the #Screen feature has
been used to change a screen, after
the change is compl eted, the
#Screen value will be cleared to
“0.
In the logic program or the PLC,
ok J[ ceneet |[ gpeip |[ Her | when a screen changei's per-

formed viathe number entered in
“#Screen” and “LS[8]” “LS0008",
“PLC’s Allocated Screen Change
Number Device’, this feature
allows you to check if the screen
change has been completed or not.

— Retain all retentive variables and download
(default: disabled)

When writing data to the controller, retentive variable values can be retained.
Checked (enabled)

All retentive variable values are retained. If the Confirmation tab’s [Confirm control -
ler operations] is not selected, no confirmation message dialog box will be displayed.

Not checked (disabled)
All retentive varigble vaues areinitidized (sst to “0”) when dataiswritten tothe controller.

— Change Screen Check
(default: enabled)

This feature allows you to set whether the completion of a screen change is con-
firmed, when using the logic program or the PLC's “#Screen” and “L §[8]”

“L.S0008”, [PLC’s Allocated Screen Change Number Device] to change screensvia g
set screen change number.

Checked (Enabled)
» When using Direct Access-

Zeroes (“0") are written to “#Screen” and “L Y 8]” “LS0008”, [PLC’s Allocated
Screen Change Number Device] after the screen change has been confirmed (via
comparing if the System Data Area's currently displayed screen number isthe
same as the designated screen change number.).

* When using Memory Link

A “0” iswritten after the screen change has been confirmed (via comparing if the
System Data Area's currently displayed screen number is the same as the designated
screen change number.).

Not Checked (Disabled)
» When using Direct Access-

After the screen change has been confirmed, current screen change values are
retained in the “#Screen” and “LS[8]” “LS0008", “PLC’s Allocated Screen
Change Number Device'.

* When using Memory Link

After the screen change has been confirmed, current screen change valueisre-
tained in “#Screen”.
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2 Comma delimited

T Use guatation marks

ok ][] cancet ][ spew ][ Hew

|

If selected, the fields copied from
the variable list of the Editor to
the clipboard are separated by
commas. E.g., My _variable,
Discrete, adescription

(Default: not selected)

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

E.g., My vaiailg TAB]Discrete TAB]
adescription (Default: selected)
If selected, the fields copied from
the variable list of the Editor to
the clipboard are separated by a
delimiter and enclosed in double
quotes. E.g., “My_variable”,
“Discrete”, “ adescription”
(Default: selected)

In thistutorial, be sure to use the default settings. Click [Cancel] to close the
[Preferences]| dialog box and preserve the default settings.

Pro-Control Editor Ver. 4.3 Operation Manual
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Customizing the Toolbar

Prior to creating alogic program you can customize your Toolbar to display those
icons you frequently use.

As shown below, click on the [Display/Instruction Toolbar Settings] to call up the
[Instruction Toolbar Settings] dialog box and select the desired icons.

%2 Pro-Contiol Editor - GLC Example

Eile Edit Yiew Search |nzet Data Controller Help

R[&[vs ]3] [ <[ (] [E] 0] @] oo |-
e
ST A [P FEEE

Program Comment

1|~ START

‘ oK || Cancel ‘ ‘ Default ‘ ‘ Help I

You can also use the Toolbar’s J§ icon to call up the [Instruction Toolbar

Settings| dialog box.
Instruction Icon List
No. Icon Instruc. Description
1 = Insert rung
2 T Insert branch
3 = Label
4 [2E Sub-routine
5 1k NO a contact
6 A NC b contact
7 O outT OUT caoil
8 & NEG Reverse coil
9 & SET Set coil
10 #® RST Reset coil
11 1t PT Positive T ransition contact
12 $ Gl 3 NT Negative Transition contact
13 oho AND Bitwise AND (Logical add)
14 23 OR Bitwise OR (Logical subtraction)
15 ke XOR Bitwise XOR (exclusive)
16 .0 NOT Bitwise NOT
17 MO MOV Transfer
18 =] BMOV Block transfer
19 il FMOV File transfer
20 o ROL Rotate left
21 jon ROR Rotate right

2-8
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NO. Icon Instruc. Description
22 oo SHL Shift left

23 Gl SHR Shift right

24 <+ ADD Addition

25 — SUB Subtraction

26 pod MUL Multiplication
27 - DIV Division

28 % MOD Modulus

29 +] INC Increment

30 -1 DEC Decrement
31 = EQ Equal

32 > GT Greater than
33 < LT Less than

34 > GE Greater than or equal to
35 < LE Less than or equal to
36 = NE Not equal

37 [ TON On delaytimer
38 o TOF Off delay timer
39 3, TP Pulse timer

40 ong CTU Countup

41 CTD Count down
42 e CTUD Up/down counter
43 o BCD BCD conversion
44 Yy BIN Binary conversion
45 El ENCO Encode

46 DE DECO Decode

47 Fen JMP Jump

48 ol JSR Jump subroutine
49 il RET Return subroutine
50 > FOR FOR

51 N NEXT NEXT

52 P PID PID calculation
53 S4 SIN sin function

54 C. COS cos function
55 T, TAN tan function

56 e RAD Radian conversion

Pro-Control Editor Ver. 4.3 Operation Manual
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W Exercise Overview
1. Start the GP-PRO/PB |11 C-Package software.

See 2.1 —“How to Start the GP-PRO/PB |11 C-Package.”
2. Select the GLC and external device you will usein the [New] dialog box.

See 2.1 -"“Howto Start the GP-PRO/PB 111 C-Package.”
3. Develop alogic program.

a. Decide on the variablesto use.

This section describes how to set up operations in Pro-Control Editor-
created logic programs, as well as how to create and delete variables and set
theinitial values.
See 2.2 —"Creating Variables.”

b. Create alogic program.

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

See 2.3 - “Inserting Rungs, I nstructions, and Branches.”
c. Assign variablesto alogic program.
This section describes how to assign variablesto the instructionsin alogic
program.
See 2.4 —“ Assigning Variablesto I nstructions.”
d. Insert descriptions.

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

See 2.5 —“Documenting a Ladder Logic Program.”
e. Edit.
This section describes how to copy, cut, and paste rungs.
See 2.6 —“ Copying, Cutting, and Pasting Rungs.”
f. Subroutine.
This section describes how to insert subroutines and labelsin alogic program.
See 2.7 —“ Subroutines and Labels.”
g. Search.

This section describes how to quickly search and go to the desired circuit in
alogic program.

See 2.8 —“Navigating a Ladder Logic Program.”
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h. Assign I/O.
This section describes how to assign the logical variablesin alogic program
to the actual 1/0 terminals.
See 2.9 — 1/O Configuration.”
i. Error check.
This section describes how to check for errorsin alogic program.

See 2.10 —* Checking the Validity of a Program.”
j. Print.
This section describes how to print out alogic program.

See 2.11 —“Printing a Ladder Logic Program.”
k. Import and export.
This section describes how to “read” and “write” alogic program.

See 2.12 —“Importing/Exporting a Logic Program.”
4. Develop a screen program.
Use GP-PRO/PB |11 and create a screen linked to alogic program.

See 2.13 - " Developing a Screen Program.”
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el How to Start the Editor Software

Start up the Project Manager prior to creating alogic program with the Editor.

1. Click the[Start] button, and in the [Programs] menu, point to [Pro-face],
then [ProPB3 C-Package], and click [Project Manager].

2. The Project Manager starts up.

5% Plant 1_prw : Production Monitoring - Project Manager

Project  ScreensSetup  Contral - Uty Help

GLC2200
MEMORY LINK $10 Type

@ nens

Ready

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

Hew

Diescription: =
‘Soﬂ Drink. Server ||
_GP Type || Cancel
[GLC Series I~ | Easy Com
[GLCz300 F Setings
=Device/PLC Type
|DIGITAL Electronics Corp. ]
[MEMORY LINK 510 Type F
=Extend 510 Type
‘none ||:| || Help
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Description: Soft Drink Server
Display Type: GLC series
GLC2300
PLC Type: Digital Electronics Corporation

Memory Link SIO typet
Extended SIO Type: None

4. A window appears asking whether you will create a L ogic Program or a Screen.
Click [Edit L ogicProgram] to open the Editor.

| Edit LogicProgram |

‘ Edit Screen

Cancel

1. When not connecting the GLC to a PLC or other device, select “ Digital Electronics Corpo-
ration” and “ Memory Link SO Type” inthe“ Device/PLC Type” area.
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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 in the Editor.

The completed sample of the tutorial program created in thislesson islocated in
the * Soda.prw” filein the “ C:\Program Files\Pro-face\ProPBWin\GLC_Samples’

folder.
Refer to the Pro-Control Editor User Manual, Chapter 2—* Variables.”

Sl Creating a Variable List

You can add variables at any point while creating aladder logic program. For
convenience, create alist now of the variables you will usein the tutorial.

B Creatingalist
Please refer to the online help for detailed descriptions of the menu items.
1. From the [Data] menu, select [Variable List]. The[Variable List] window is
displayed.

¢ Variable List =]
File  Edt “iew Data Helpl

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

4 Yariable Type

Hame:JEup_F'resent_fu:ur_II:E " L

Intor 1% Intemal

A [ e |

Timer i Input

Caunter i Outpu
. Comfigurs: ... | (T Help

E Retentive E Global

3. Type“Cup_Present_for_lce” inthe Namefield.

For details on variable name restrictions, refer to the Pro-Control
Editor User Manual, Chapter 2 —“ Variables.”
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VAl Sclecting Variable Types |

The“Cup_Present_for_lce” variable is now displayed in the [Variable Type]
dialog box. The words “Not Assigned” are highlighted in the list below it. There
isno variable type assigned to “Cup_Present_for_lce.” Therefore, it needsto be
assigned as a discrete inpuit.

Pro-Control Editor User Manual, 2.2 —“ Variable Types.”
W Assigning Variable Types

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

2. Select [Input].

3. Click to deselect the [Retentive] checkbox. Data will not be retained if the
power supply is cut, or the GLC unit is reset.

4. Click [Create]. “Cup_Present_for_|ce” has now been assigned as a discrete
input.

Note that the variable type change that you made to “Cup_Present_for_Ice’ in

the [Variable Type] dialog box has now taken effect in the [Variable List]

window and that the Variable Type dialog box is still open. If you had clicked

[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 the Editor’s drag & drop, click, and insert features.

@\ You can select the variable types you want to view in the [Variable List] window by
Note: sdecting [View], then selecting the variable types you want displayed. A check mark
2 appear s beside the selected variable types.
You have learned how to create a variable and assign avariable typeto it. Now
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 |[I/O Type Retentive Global
Power_On_pushbutton Discrete Input Deselect Deselect
Cup_Present_for_Ice Discrete Input Deselect Deselect
Ice_pushbutton Discrete Internal Deselect Select
Large_pushbutton Discrete Internal Deselect Select
Medium_pushbutton Discrete Internal Deselect Select
Small_pushbutton Discrete Internal Deselect Select
Power_Off_pushbutton Discrete Input Deselect Deselect
Ice Discrete Output Deselect Deselect
Soda_valve Discrete Output Deselect Deselect
Light Discrete Output Deselect Deselect
Fill_Timer Timer Internal Select Deselect
Number_of Larges Counter Internal Deselect Deselect
Number_of Mediums Counter Internal Deselect Deselect
Number_of Smalls Counter Internal Deselect Deselect

Close the [Variable Type] dialog box when you have finished.
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@\ If you typed a variable name incorrectly, simply renameit using the [Rename] option
{Note: Inthe[Edit] menuin the[Variable List] window. To create variables faster in the
2] [VariablelList] window, pressthe INSERT key.

Variable List Import/Export

The variable list can beimported or exported in the CSV file format. To create or
edit CSV format variable list data, you can use a standard spreadsheet software
like Excel.

B CSV File Format

Selecting the [Variable List] menu’'s [File/Export] selection outputs the following
Variable List information in CSV file format.

) ProductName  Pro-Control Editor

Il |FileVersion 4.3
Il Productversion 4.30 Build (16) Header
Il |CompanyName | Digital Electronics Corp. data
Il LegalCopyright 'Copyright(C)1 Digital Electronics Corp.
/[ CSV FileVersion 1 |
Variable
@ Driver Type UnitOffset | Variable Set/1/0 Set) : / data
Driver-data
LC 0 0 1
Name Data Type ID Data Type |Array Size/I/O Type ID/I/O Type I/O Address /O Offset| Attrioute| commeqt
1|/Cup_Present for, 1 Discrete 1llnput 1 %I1X1.0.3 0
2| Fill_Timer 11 Timer 0/Internal 0/R
3 lce 1 Discrete 2 Oufput % QX1.0.1 0
4 lce_Maker 1 Discrete 0/Internal 0
5/Ice_pushbution 1 Discrete 0/Internal 0G
6/ Large_pushbuttor 1 Discrete 0/Internal 0G
7/ Light 1 Discrete 2/Output | % QX1.0.0 0
8 Medium_pushbut 1 Discrete 0/ Internal 0/G
9/ Number_of Largt 12 Counter 0/Internal 0
10 Number_of Medi 12 Counter 0/Internal 0
11 Number_of Smal 12 Counter 0/Internal 0
12 Power_Off pusht 1 Discrete 1nput  %IX1.0.6 0
13 Power_On_pushl 1 Discrete 1nput  %IX1.0.0 0
14 Small_pushbuton 1 Discrete 0/Internal 0G
5/Soda_valve 1 Discrete 2/Output | %QX1.0.2 0 /

Header Data

Exported CSV file datawill include Pro-Control Editor’s format information
(header data). However, when datais imported, this datawill not be reflected in
the import data's project file. Asaresult, you can easily use this control-related
datafor any useyou like.

ProductName Stores the Project’s name

FileVersion Storesthe File'sversion
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ProductVersion This data should not be modified.
CompanyName Stores the company’s name.

L ega Copyright Digital Electronics Corporation (Rightholder)
CSV FileVerson  This data should not be modified.

@Ik\l\ote' When using a CSV data file to create a new variable list, there is no need to enter
\ﬂ' anything in the ProductVersion and CSV FileVersion areas.

Driver Data (must be entered)
This datais about the type of unit connected to the GLC.

Driver Type Driver Type datais stored using one of the following ID numbers.
If thisdriver is not used, enter a“0”.

Driver Type ID No.
DIO Driver 0
Flex Network Driver 1

Unit Offset Enter a“0”.

Variable Set  When the variable names used in the CSV file and the import
destination are the same, the following codes are used to designated
what processing is performed.

Processing ID No.
Overwrite 0
Add 1

. Thesesettings are enabled when the[File -> Preferences -> Confirmation] tab’s[Con-

2] firm Controller Operations] check box isnot selected.

/O Set When the 1/0 addresses used in the CSV file and the import
destination are the same, the following codes are used to designate
what processing is performed.

Processing ID No.
Use a message dialog box to
confirm which action to 0
perform.
Overwrite
Add

Variable Data (must be entered)
Thisisdatafor variables allocated to 1/0.

Name Stores the variable name. For variable name assignment
restrictions, Pro-Control Editor User Manual 2.1 Variable Names
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Data Type | D Variable types (Discrete, Integers, etc.) are saved using the

following ID numbers. For detailed information about variable
types, Pro-Control Editor User Manual 2.2Variable Types

Variable Type ID No.
Discrete 1
Integer 2
Real 3
Timer 11
Counter 12

Data Type Thiscomment isrelated to the Data Type ID. Thiscomment is

Array Size

/O TypelD

/0O Type

/O Address

inserted when a CSV fileis exported, however new and other types
of files do not need this.

Stores the Array size. For detailed information about arrays, Pro-
Control Editor User Manual 2.3 Accessing Array Variables

1/O types (Input, Output, etc.) are saved using the following ID
numbers.

I/0 Type ID No.
Internal 0
Input 1
Output 2

This comment isrelated to the I/O Type ID. This comment is

inserted when a CSV fileis exported, however new and other types
of files do not need this.

I/O Addresses are saved using the following format. The characters
below that are underlined (“%”, “X” and “1”) are fixed.

I/O Address Format: % AX1.B.C
Als
Used to store the following I/O termina ID characters.

I1/0 Terminal

ID Character

Input Terminal

Output Terminal

Q

Bis
When using Flex Network units, used to identify/store the unit’'s
S-No. (Node number) With a DIO Unit driver, thisis the module

number (0 or 1). With aUniwire driver, thisis the area number
(1to 15).

Cis
Used to store/identify the termina number.
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/O Offset Enter a“0” for this setting.
Attribute Hold and Global attributes are identified/stored using the
following numbers.

Variable Attribute ID No.
Retained/Global RG
Retained/Local R

Non-Retained/Global G

Non-Retained/Local (Clear)

Comment Stores the comment data

B Export Procedure

1. Select the variables to be exported.

2. Click on the [Variable List] window’s [File/Export] selection.

Variable List

| File|| Edit Yiew Data Help

Import Discrete Ipat U
Timer Internal RU The Fill Timer decides how long
Discrete Output u

Close  AlsF4 Discrete Internal u
Digcrete

Discrete

Discrete Iput GU Sel ect th €
Mumber_of_Larges Counter Internal u :
Mumber_of_Mediums Counter Internal u Va”ables to
Mumber_of Smalls LCounter |nternal Ll
u y D 3

be exported
[

The Power On pushbutton startd

KN}

%ta: System variables cannot beimported or exported.

2

3. Designate the location for the CSV to be saved to.

File name: JGLE Example.cay ] ' Save |
Save as bype: J\J'aliavle Infio file*. cav) Jiﬂ © Carcel
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B Import Procedure

1. Click on the [Variable List] window’s [File/lmport] selection.

[ File]| Edit View Data Help

Dioee o
= Tirner Internal RU The Fill Timer decides how long
Espor; Discrete Output
Close  Al+F4 Discrete Internal u
ce_pushbuttan Dizcrete Input GU
Large_pushbutton Discrete Input GU
Light Discrete Output u
M edium_pushbuttan Dizcrete Input GU
Mumber_of Laiges Counter Internal u
Mumber_of_Mediums Counter Internal u
Mumber_of_Smallz Counter Internal u
Fower_0fi_pushbutton Discrete Input u
Fower_0rn_pushbutton Dizcrete Input u The Power On pushbutton start:
S mall_pushbutton Discrete Input GU
Soda_valve Discrete Output GU

KN}

2. Designate the CSV file to be imported and click on the [Open] button.

File: name: JI_“:LI: E xample.cev ] " DOpen |
Files of type: JVariavIe Infi filef* csw) Jzﬂ © Cancel
A

3. If the I/O Addresses have a previously designated address, the following dialog
box will appear. Select the method to import the data

[Update] Overwrites the current project’s variable data with the im-
ported data. Be sure to use this feature carefully since it will
delete al of the current project’s data.

[Append] Adds the imported variable data to the end of the existing
project’s data.

elect 1/0 import process.

Select IfO import process.

Append H Cancel
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4. If multiple identical variables exit, the following dialog box will appear. If you

wish to overwrite the current data with the new data, select [Yes]. If you do not
wish to overwrite the current project’s data, select [NO].

4 Yariable replace

Duplicated wariable [Light]
Update OK?

Yes || anves H No || All No H Cancel

5. After the error-check is finished, the import is completed.

|\ Do not import an exported I/O configuration’s CSV file to the Variable List.
Imp;rtant
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VRS Saving Your Program

To ensure the safety of created data, it is recommended that you save your logic
program periodically.

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

You can also save your program by clicking ] on the toolbar or by pressing the
CTRL + Skeys.

'I'Vote: When a logic program is saved, global variables created with the Editor are auto-

) matically registered to the Symbol Editor as GLC symbols, and can be used in con-
junction with the display function of GP-PRO/PB I111.
see GP-PRO/PB |11 Operation Manual — Screen Creation Guide,
4.7 —* Symbol Editor.”
B Summary
In this section you have learned how to:
 create variables and use dialog boxes associated with the variables
» determine variable types
» Export/Import variable lists

« saveaprogram
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Inserting Rungs, Instructions, and Branches

Thefirst step in creating aladder logic program isto insert arung. The screen
initially shows a blank program asillustrated below. The completed sample of the
tutorial program used in thislesson islocated in the “ Soda.prw” filein the
“C:\ProgramFiles\Pro-face\ProPBWIin\GLC_Samples’ folder.

Program Description

S TaRT

—y

2-END

3| PEND

Inserting a Rung

Create anew logic program.

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

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

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

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

Refer to the* Programmer’s Reference” in the Editor’s Online Help
for a detailed explanation of the START, END, and PEND rungs.

W Tolnsert a Rung
1. Click rung number 1, left of the word START. Rung 1 is selected.
2. Right-click the rung. A shortcut menu appears.

3. Select [Insert Rung], or select [Rung] from the [Insert] menu. A new rung
(rung 2) appears at number 2, below the START rung.

4. Using the above method (steps 1 to 3), insert four more rungs below the
START rung. The rungs will be inserted onto the screen, asfollows.

Pro-Control Editor Ver. 4.3 Operation Manual 2-23



Chapter 2 — Creating a Program

Program Description

Kranr

—y

—END

-

oo

—PEND

%Ik'v\ote:

X2

You can alsoinsert a rung by selecting [Rung] from the[Insert] menu, or by clicking

the [*E| icon in the toolbar.

Deleting a Rung

B To Deletea Rung

1. Select the rung you want to delete. In this example, click rung number “2” on
the left side of rung 2.

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

% Delete

@ Delete rung 27

o [T k|

3. Click [OK].

@V\ote: Aswith other Windows applications, the Editor hasan “Undo” command. From
2] the[Edit] menu, select [Undo Changesto XX], or click @ in the toolbar.
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Inserting Instructions

There are many ways to insert instructions into an Editor ladder logic program and
assign variablesto them. Asyou create the ladder logic program in the tutorial,
these methods are described and used.

For details about Instructions, refer to Pro-Control Editor User
Manual, Chapter 4 —* Instructions.”

B Selecting a Rungto Insert Instructions

1. Toinsert instructions on rung 2, click anywhere on the rung 2 line to select it,
but not on the number “2” itself. The selected rung will then be highlighted, as
shown below.

2. Once you have selected this rung, you can insert instructions. One way to do
thisis from the toolbar. The Editor toolbar contains the icons described in the
table below.Click these iconsto insert instructions into a selected rung.

= Insert rung
= Insert branch
o= Label

B Sub-routine
1F a contact
H b contact
O OUT coil
o On delaytimer
(055 Off delay timer
E|E| Countup
s Countdown

You can customize toolbar instruction icons by clicking [Display/I nstruction Toolbar
Settings] or the J§ icon to call up the[Instruction Toolbar Settings] dialog box.

See Chapter 2, 3. “ Customizing the Toolbar”
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B Method 1. Insert instructionsfrom the toolbar
1. Click the IE icon. The following box will appear.

-

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

2. Click theE icon. This places an output coil on the right side of rung 2.
Though the “Instruction Parameter Box” is still flashing, pleaseignoreit for
NOW.

For Variable entry information, see 2.4 —“ Assigning Variables to
I nstructions.”

21— {r—

3. Click rung 2, between the NO and OUT instructions.
4. Click the “Normally Closed” (NC) icon @ , and that symbol will appear.

2 A {_—

. For adescription of each toolbar icon’s feature, place the cursor over theicon and
\Ei read information that appearsin the status bar. Though the toolbar offers an easy
way to insert frequently used instructions, it does not include all instructions avail-
able within Editor. You can also insert instructions using the following two methods.
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B Method 2: Insert instructionsfrom the [Insert Instruction] dialog box

1. Right-click anywhere on rung 3 and a shortcut menu will appear.

2. Select [Insert Instruction]. The[Insert Instruction] dialog box appears.

4 Insent Instruction

TON © Ok |
S =N
F

 Help

< Tirner On D@/

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

The instruction’s
explanation

appears here

You can also bring up the [Insert Instruction] dialog box by selecting [I nstruction]
from the[Insert] menu or by pressingthe INSERT key after you have selected a rung.
To view detailed information about each instruction, click the [Help] icon while se-
lecting the desired instruction.

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

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

| TON
3‘ [N B

FT ET

5. Click rung 3, to the left of the TON instruction.
6. Scroll through the list of Editor instructions until you find “NO.”
7. Double-click the “NO” symbol to open it.

TOn
3p— | IN a—
PT  ET
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B Method 3: Insert ingructionsby typingin the[lnsert Ingruction] dialog box
1. Type“out” in the field above the instruction list.

%’k\’\(’te: Theinstruction ligt automatically scrollsuntil the*OQUT” instruction appearsat the top of
thelist. Also, its name appear sin the bottom-left corner of the dialog box.

0

4% Insert Instruction

Cancel

Apply

]

Help

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

O

al— ———IH il
PT ET

Deleting Instructions

In this section, you will deletethe OUT instruction that you just inserted into rung 3.

B To Delete an Instruction
1. Right-click the OUT instruction on rung 3, and a shortcut menu will appear.

2. Select [Delete]. A dialog box will prompt you to confirm that the instruction is
to be deleted.

% Delete

@ Delete the instruction "OUT 7
I | |

3. Click [OK].

%Ik\l\ote: You can also delete an instruction by selecting it and pressing the DELETE key, or by
1 gicking ] in thetoolbar.
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PRCRSI Copying and Pasting Instructions

In this section, you will copy the instruction inserted into arung and paste this
instruction into another rung.

B To Copy an Instruction
1. Click the instruction you wish to copy.

2. Right-click and sdlect [Copy Ingruction], or sdect [Copy] from the[Editor] menu.

|E®| Wiew Search |lnsert Data  Contre
i Undo Changez toRung 3 Chil+Z )
2 Edit Instruction. .. N

] Cut Clil+

LCopy

Undo Changes to Bung 2

Cut Instruction Paste Chl+
Copy Instruction Belete Del
Paste Instruction §eiect Fange...
| Delete Instruction - -
Edit Instruction. .. Enter
Description. .. Chil+D

2 ~!
B To Paste an Instruction
1. Click the location where you wish to insert the copied instruction.

2. Right-click the [Paste I nstruction], or click [Paste] from the [Edit] menu.

&% Logic Program Editor - noname
File: | Edit || Wiew Search |nzett Data
Undo Changes to Bung 2 L!i Caimat Uiz :1 E
Delete Branch — e
Inzert Instruction '_.3:, IE"HE o5 ). j n
Paste Instruction _— E@E‘.‘_r') [CHiisiC: ——
Light .
Ao Dalble Dl ntil th
Select Range...
the
Dezcription... Chl+D

Power_On_pushbutton

| e
ff

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

PowerOffButton
3 [ 11
Ot
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Inserting Branches

This section explains how you can insert a branch on rung 2 between the NO and
NC instructions. This branch is designed to turn the light in the soda pop machine.

B Tolnsert aBranch

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

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

Whenever the end point of the branch isin anincorrect location, the Editor changesyour
cursor pointer to a& symbol. Also, whenever theend point of thebranchisinavalid
location, the cursor pointer returnsto normdl. If you rel ease the mouse button while the
cursor pointer isnormd, abranch isinsarted between the sarting point and the point where
the cursor pointer waswhen you re eased the mouse button. If you rel ease the mouse button
when the cursor pointer isstill a& symbol, the branch will NOT be crested.

3. Click and drag the cursor pointer to the right, until the cursor pointer is between
the NO and NC instructions and is not a&Q symbol.

4. Release the mouse button, and a branch will appear between the NO and NC
instructions.
2 | | -1 _

B To Add an Instruction to a Branch
1. Select the branch by clicking the bottom of it.

2 { |

2. The[lnsert Instruction] dialog box should still be open. If it is not, open it
using any of the previously described methods
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3. Select the NO instruction from the [Insert Instruction] dialog box and insert it
using any of the previously described methods. Rung 2 will appear, asfollows:

zi | L O—

@Ikv\ote: To delete a branch containing instructions, you must first select and delete each in-
2] struction.

Initialization Logic

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

B To Insert Initialization Logic

1. Right-dlick the” Program Description” field, located abovethe START rung. If itisnot
vishle, sdect [Descriptions] from the[View] menu, and then select [Program].

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

‘Note: In the following examples the rungs have been moved down one paosition (i.e., the
2] rung which was previously number 2 isnow rung 3).
3. Right-click theinitialization rung (rungl).
4. Select [Insert Instruction] from the shortcut menu.

5. Sdect the SET indruction fromthe[Insert Ingtruction] window and dick [OK].

1 {5

Thisrung is used to turn the ice machine of a soft drink dispenser ON. It needs to
be set only once, and remains ON while the soft drink dispenser’s power is ON.

‘Note: If you do NOT have [Append New Rungs and Instructions| selected in the [Prefer-
2]  ences] dialog box, you must select the START rungto insert any initialization rungs.
These rungs will appear below the program description.
You have now completed rungs 3 and 4 of the ladder logic program, as well as one
rung of initialization logic. Please complete rungs 5-7, as shown on the following
page. Remember that the |P| instruction is the Positive Transition (PT) instruction.
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B To Insert Multiple Branchesinto Rung 7
1. Insert thefirst branch as previously described.

2. Insert the next branch by clicking and dragging from the same point as the
previous branch.

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

7| —

When the mouse button is released, a new branch will be inserted over the previ-
ous branch.

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

§l— —— ¢ (T —
Wo7
6]—P EN DN
IN - oUT
Tl
CE 0
R
PV o
7 F ——1 _—
P
P
I [ O —

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

e insert and delete branches
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Assigning Variables to Instructions

This exercise shows how to assign variables to instructions.

In 2.2 —"Creating Variables,” you created a variable list which includes some of
the variables used in the tutorial ladder logic program. Re-open the [Variable
List] dialog box to begin this exercise.

B To Open the Variable List Dialog Box
1. From the [Data] menu, select [Variable List].

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

Instruction Parameter Box

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

B ToAccessthelngruction Parameter Box of aBadc Levd I ngruction

1. Double-click the OUT instruction on rung 3. A text field will open above the

instruction with aflashing cursor inside of it. Thisisthe “Instruction Parameter

% Box.”
Note:
X2)

The“Instruction Parameter Box” can also be accessed by clicking theinstruction and
pressing the ENTER key, or by right-clicking the instruction and selecting [Edit In-
struction] from the shortcut menu.

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

B To Accessthelnstruction Parameter Boxes of General Instructions
1. Click the TON instruction on rung 4. The TON instruction then changes as

follows:
B < Enter the variable

name E— ﬂ‘r

Enter the setting time

Above the TON instruction a black highlighted areawill appear. Thisiswhere you
enter the variable to be assigned to the TON instruction. Next to the Preset (PT)

element is another black highlighted area. Thisiswhere you enter the preset time
in milliseconds.
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2. Double-click the black highlighted area above the TON instruction to select the
“Instruction Parameter Box.” Thisiswhere you can assign atimer variable to
the instruction.

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

I'H ]
OfFT ET(D

3. Double-click the areaimmediately to the left of the PT element in the TON
instruction. The [Data Value] dialog box opens. Here, enter the preset timein
milliseconds that will elapse before output (Q) isturned ON. (Assigning vari-
ables and other operands to instructions will be discussed in the next section.)

4. Close the [Data Value] dialog box.

Entering Variables |

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

B To Enter Text in the Instruction Parameter Box

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

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

Pro-Control E ditor

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

[v'ou can dizable thiz meszage in Preferences].

][ cancel |[ hek ]

4. Click [OK]. Inthe[Variable List] dialog box, the “Light” variable appearsin
the list. The Editor has automatically assigned it avariable type. In this caseit
has assigned it as an internal discrete variable.

* The Editor automatically assigns variable typesto any new instruction variables
2 created. You can also type a variable that already existsin your variable list di-
rectly into an Instruction Parameter Box. The variable is assigned automatically
when you finished enteringit.

» If you set as“Retentive” the variablesthat have been assigned to “ Coil” instruc-
tions(i.e.,, OUT, SET, RST,NEG), the“ Cail” instructionsalso automatically change
to “ Retentive” types(i.e., M, SM, RM, NM).
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Rung 3 should look like this:

Power_Off_pushbutton Light
3 f {1
Ot Off

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

| lce_Maker
1| 1S

Off

Another method of assigning variablesto indructionsisto smply drag thevariablefrom the
[VariableLig] didog box to theingruction itsdf. Thismethod isvery convenient if there
aremany ingructionswhich need to have the same variables assigned to them. The advan-
tages of using thismethod are explained in 2.9 —*1/0O Configuration.”

B To Assign a Variable Using the Variable List Dialog Box
1. Cadl up the[Variable List] dialog box.
2. Click “Light” inthe[VariableLig] didog box, but do not release the mouse button.

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

When you reach the NO instruction, your cursor will change to a [f] mark.

Fower_Off_pushbuttan Light

3 [ 1l O

Off Off

4— it ‘iew [ata Hel eset_Counters<<

eeeee

L
umber_of_Smalls
wer N nushhiotnn

Ice

e

S——1

The variable is then assigned when the cursor isreleased. Aslong as the cursor
appears as a[f], you can assign the variable to an instruction.
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4. Click and then drag the “Power_On_pushbutton” variable to the other NO
instruction on rung 3. Rung 3 should now appear as follows:

Power_Qn_pushbutton Poweer Off_pushbutton Ligght
; — % O—
Off Off Off
Light
_
Off

When you drag the variable over theinstruction, the cursor’s (S symbol changesto
an arrow. Dropping the variable will map the variable to theinstruction.
2] Constantscan be mapped asvariables. Theinput method isthe same asthat used for

normal variables. However, constants must betyped, sincethereisnowindow to drag
them from.
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PRl Completing the Program

Since you have learned how to assign variables to instructions, you can now
complete the remaining rungs of the program. A diagram of the completed rungs
follows this section (see following page).

Notice that the MOV ingruction on rung 6 and the NC indruction on rung 7 contain the
vaiables“Hll_Timer.PT” and “Hll_Timer.Q" respectivedy. Thesevariablesrefer tothe
“PT" and“Q” dementsof the Timer withthe*Fll_Timer” varigbleassgned toit.

The following three procedures are available for entering these variables.
»  Sdect theIndruction Parameter Box and typethe“Hll_Timer” variablein directly.

e Click and drag the “Fill_Timer” variable from the [Variable List] dialog box,
and add the“.PT” and “.Q” extensions in the Instruction Parameter Box.

» Drag the Instruction Parameter Box to the instruction you want to copy, and
enter a variable selected from the special Variable List.

The following are detailed instructions for this procedure.

1. Select the source Instruction Parameter Box you want to copy from.

2. Drag the counter and timer varigblesto the destination ingtruction you want to copy.
3. Sdect and double-click the desired parameter from the specid Variable List Box.

Soda_valve
4 {F
Oft

lce_pushbutton  Cup_Present_for_Ice
5 {1 {1
Oft Off

Srmall_pushbutton
B P
Off 4000

These methods are used with rungs 6 and up. The application instruc-

! tions’ exclusive variables, such as “Fill_Timer.PT” or "Fill_Timer.Q,”
Important  consjst of a variable name and a file extension, as follows:
***k CV (Current value)
*** PT (Set value)

***Q (Output bit)
**R (Reset bit)
see Pro-Control Editor User Manual, 2.2 —* Variable Types.”
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Tutorial Program (Sample)

The following logic program was created from the previous tutorial exercises.

SodaRequest
Sodaialve TOMN
4 P I QF—
Ot 2000(FT  ET|O
lceButton  lceCupSet lce
sf— | {1 {—
Off Of Of
CupButton WO
g P EM DM
Ot 4000 (N OUT| Sodalrder. PT
]
MaDfSmalls
CTu
CE O—
Off|R
oy Cv(0
Srnall_pushbutton Cup_Present_for_lece  Fill_Timer.Q Soda_valve
7 P N A O
off Off Off Off

Medium_pushbutton
Pt
Off

Large_pushbutton
P
Off

Soda_walve

off

B Summary

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

In the Editor, you can add a description to a program (how it performs), to arung
(how it operates), and to avariable (how it is used). These descriptions explain to
users exactly how the program and each of its elements perform, and are useful
when the program needs altering or if it needs debugging.

Adding a Program Description

The first description to add to your ladder logic program is a description explain-
ing the program’s features.

B To Add a Program Description

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

Message Field \ 3 Description i 3
~ Program
Text Field Program Deszcription

i

All Editor descriptions are entered here.

‘Note: Theword * Program” abovethetext field in the Description dialog box indicatesthat
2] thetext field containsa description of the program.

2. Click the“Program Description” text.

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

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

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

lee_Maker

| =)
Off

‘Note: You can also add or edit a Program Description by double-clicking the bottom-|eft
2]  pand of the status bar.
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Adding a Rung Description

In the Editor, you can add descriptions to each rung of your program. In the fol-
lowing example, adescription is added to rung 5.

B To Add a Rung Description
1. Right-click the number to the left of rung 5.

2. Select [Description] from the shortcut menu, and the [Description] dialog box
(that you opened previously) opens. However, the descriptor above the text
field now says Rung 5 instead of Program.

Ot€.  You can also open the [Description] dialog box by selecting [Description] from the

in the toolbar.

[Edit] menu or by clicking |&
Rung 5 controls the ice dispenser.

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

4. Type*“Ilceisdispensed for aslong asthe pushbutton is pressed, providing a
cup ispresent.”

5. Click [Apply].

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

lce_pushbutton  Cup Present for lce Ice
5 | | | )
| Off Oft Oft

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

B To Add a Description to Rung 3

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

2. Click thetext field.
3. Type“TheLight remainson until the Power Off Pushbutton ispressed.”

4. Click [Apply]. Inthistutorial only the comments for rungs 3 and 5 are ex-
plained.
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Adding Descriptions to Variables

Descriptions can also be added to each of the variablesin your ladder logic pro-
gram. You cannot however, add descriptions to labels or constants.

B To Add a Description to a Variable

1. The[Variable List] dialog box should be open. If it isnot, open it by selecting
[VariableList] from the [Data] menu.

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

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

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

5. Type “The Fill Timer decides how long to keep the soda valve open. The
operating time depends on the set value.”

@\ 6. Click [Apply].
Note:

S You can also add descriptionsto a variable by selecting the variablein the [Variable
List] dialog box, instead of selecting it from the ladder logic program.

B To Add a Description
You will now add a description to the “Power_On_pushbutton” variable.

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

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

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

The [Description List] dialog box displays brief, one line descriptions of all
variables and rungsin the program.

B To Bring up the Description List Dialog Box
* From the [View] menu, select [Description List].
B To View a Detailed Description from the Description List Dialog Box

Double-click the“Fill_Timer” variable in the [Description List] dialog box. The
[Description] dialog box displays a detailed description of the “Fill_Timer”
variable.

The[VariableList], [Description], and [Description List] dialog boxes display
changes to the selected rungs and variables in the ladder logic program. However,
the opposite is not possible. For example, if avariablein the[Variable List]
dialog box or a description from either the [Description] or [Description List]
dialog box is selected, the corresponding choice will not be reflected in the ladder
logic. The Search function of the Editor allows you to find the specific variables
easily. Thiswill be explained in more detail in 2.8 —“Navigating a Ladder Logic
Program.”

B Summary

You have learned how to add descriptions to the program, to rungs, and to vari-
ables, aswell as how to call up the [Description List] dialog box.
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Copying, Cutting, and Pasting Rungs

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

AN Copying a Rung

Inthefollowing exercise, two rungs are added between rungs 5 and 7. These additiona
rungs contain the sameingructions asrung 6, with different variables assgned to them.

B To Copy a Rung
1. Click the number “6” to the left of rung 6, to select the entire rung.
2. From the [Edit] menu, select [Copy].

QI}V\ote: If you wish to select arange of rungsto be cut or copied, click the number of thefirst

2] rungyou wish to select. Hold the [SHIFT] key down, then select the number of the
last rung you wish to select. All rungs between and including the two are selected and
can be cut or copied. Copyingislimited to approximately 25 rungs.

Pasting a Rung |

The Editor pastes rung(s) below the current rung, except when all the rungs are
selected. If [Append new rungs and instructions] is not selected in the [Prefer -
ences| dialog box, the copied rung is inserted above the current rung.

A A cut-and-pasted rung is loaded to the internal clipboard, then copied
! to the program. If you select an entire rung when pasting from the clip-

Important  hnoard, the Editor replaces the rung you have selected with the rung in

your clipboard.

W To Pastea Rung
1. Click anywhere on rung 6.
2. From the [Edit] menu, select [Paste]. Rungs 6 and 7 are now identical.
3. Click anywhere on rung 6.
4. From the [Edit] menu, select [Paste]. Rungs 6 to 8 are now identical.
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@Ikv\ote: When pasting arung, all variablesand descriptions associated with that rung are also
2] pasted. Be aware that you may have to edit the pasted rung.

Thevariables on rungs 7 and 8 should now be changed, according to the following
example.

Medium_pushbutton [
7|——Ft EW DN
Off BOOO|IM  OUT|Fill Timer.FT
2000

Mumber_of_hediums
CTU
CE o

Off (R
10(F CW|0

Large_pushbutton M

P} EM DN
Of 6000|IM - QUT|Fill_Timer.PT
2000

Murnber_of_Larges
CTU
CE a

Off|R
10|PY CvW|0

5. Change the variable name of the PT instruction on the rung, as shown in the
example above.

PR Cutting a Rung

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

B To Cut aRung

1. Click rung 4. The entire rung is selected.

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

3. Click anywhere on rung 8.

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

Fill_Timer
Soda_valve TON
2 P I Q—
Off 4000\PT  ET|O

10— END

@Ikv\ote: To move an entirerung to another part of the program, select therung and drag it,
2] usingthe middle of therung, to the new location.

B Summary

In this section, you learned how to copy, cut, and paste rungs.
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A8 Subroutines and Labels

When a[JSR] (jump to subroutine) or [JM P] (jump) ingructionisinserted inarung, it tells
the Controller to resume scanning, sarting from that subroutine or labd. Themain differ-
ence between asubroutine and alabe isthat the Editor executes asubroutine and then
returnsto the point in the ladder logic, directly after the[JSR] ingruction. If the Editor jumps
toalabd (viathe[JM P] indruction), it will continue to execute the ladder logic program a
that point, and will not return to the [JM P] indruction during that scan.

For more information on the [ JIMP] and [JSR] ingructions, seethe Pro-
Contral Editor User Manual, 4.2.43 - JMP (jump)” and4.2.44—-“JSR
(jJump to subroutine).”

Inserting a Subroutine

At the bottom of every logic program are two rungs labelled “END” and “PEND.”

The“END” label sgnifiesthe end of the main program area. The Editor executes the
instructions between “ START” and “END” with every scan. The area between the
“END” label andthe*PEND” (Program End) label isreserved for subroutines.

In the following tutorial, a subroutine is added.
B To Insert a Subroutine
1. Click the [END] label.

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

Inzert Subroutine

Marme:

J ||

|| 1] I || Cancel |

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

See2.2.1-"Creating a Variable List.”
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4. Click [OK]. The subroutine appears between “END” and “PEND,” with two
new rungs labelled “SUBSTARTReset_Counters’ and
“SUBENDReset_Counters.”

10— END
11—3UB STARTRecet_Counters

12—5UB ENDReset_Counters

13— PEHD

Now insert another subroutine between the two new rungs.
5. Right-click the“*SUBSTARTReset_Counters’ label.

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

7. Right-click the rung between “SUBSTART” and “SUBEND.”
8. Insert an“OUT” instruction in the rung.
9. Insert two (2) branches around the “OUT” instruction.
10. Insert an “OUT” instruction on each branch.
Thefollowing is the completed subroutine.
Thisroutine will reset each of the Counters every time the GLC is turned ON.

humber_of_Snall=z. R

O

12

o
F
-+

Nunber_of Hediumz. R

8]

o
F
-+

humber_of_Large=z. R

=
1

»

o
i

.F

Each of the variables you see here should be assigned to each of the“OUT”
instructions. Assign these variables now to completes the subroutine.
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You can add more than one subroutine to aladder logic program by selecting
either the “SUBSTART” or “PEND” rungs and repeating steps 2 through 6.

If you want a subroutine to be executed at some point in your ladder logic pro-
gram, you must insert a[JSR] instruction. Thisis explained in the following
tutorial.

This subroutine is executed as soon asthe ‘Light” OUTPUT COIL onrung 3
turns ON. Therefore, the [JSR] instruction must be placed on rung 4.

B Tolnsert a[JSR] Instruction
1. Select rung 3.
2. From the [I nsert] menu, select [Rung].
3. Insert a[PT] instruction on rung 4.
4. Assignthe‘Light’ variable to the [PT] instruction.
5

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

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

Lieht
4 FI ¥ Rezpt_Countersi
Off

‘Note: \Whenever the [JSR] instruction “Reset_Counters’ receives power, it will jump
) to the “Reset_Counters’ subroutine. Execution will resume from rung 5 once the
subroutine has finished execution.

To delete a subroutine, you must first delete the individual rungs. After that, delete
the“SUB START” rung. The“SUB END” rung will then be automatically deleted
when the“SUB START” rungisdeleted.
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Inserting Labels

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

Labels are inserted above or below the selected rung if [Append new rungs and
instructions] has been selected in the [Preference] dialog box. Thistutorial does
not use any labels. However, to insert alabel, the following procedure is used.

B To Assign a Label toa Ladder Logic Program
1. Click anywhere on the rung.

2. From the [I nsert] menu, select [Label]. The[Insert Label] dialog box
prompts you to insert a name for your label.

Inzert Label

1|-START

Harme:

J || Swtchl
2 e Skip

|| i} I || Cancel |

LimitSwitch1 LimitSwitch1
3— ¢
Off Off

4| skip

Thisisthe namethat is designated in the [JM P] instruction in your ladder logic

program. The same rules that apply to the naming of variables also apply to the
naming of labels.

B Tolnsert a[JMP] Instruction

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

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

B Summary

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

If alogic programislarge, using the scroll barsto locate specific pointsin the
program can take quite a bit of time. The Editor features commands to help you
find specific pointsin your program more quickly. These commands are [Find],
[References]|, [Bookmark], [Goto Rung] and [Go to L abel].

Using the [Find] Command |
The[Find] commeand dlowsyou to locate specific textud referencesin your ladder logic.

B To Usethe Find Command

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

| 3 Find Text
Tewt to find: ]|
=1 phiong=——= =Direction
H Caze zensitive =) Forward

| whole words anly {79 Backuard
H Continue from top

=5 copgp=—— = 0nain
1%} Global 20 From cursor
12 Selpeting anly {2 Entire scope

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

@ Specifying the type of match to apply to the search

* You can specify the type of match to apply to the search. If you try to find
theword ‘Fill,” the Editor will find all instances of that word, evenif itis
found as alower case ‘fill’ or as part of another word, such as‘Fillet.’

 If you select [Case sensitive], the Editor will find ‘Fill’ but not ‘fill.” If you
select [Whole wor ds only], the Editor will find ‘Fill’ but not ‘Fillet.
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@ Specifying the scope and direction of the search

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

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

Select the [START] label in your program.
Click the [Text to find] field of the [Field Text] dialog box.
Type‘FILL.

Select [Global], [Forward], and [From cur sor].

N o g bk~ w

Click the [Find] icon. The “focus’ movesto the first match found, a part of the
‘Fill_Timer’ variable.

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

Note: After thefirst [Find] operation, you can locate subsequent occurrencesof atext match
2] by selecting [Find Next] from the [Search] menu.

Using the [References] Command

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

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

B To Usethe Reference Command
1. Click the[START] label.
2. From the [Search] menu, select [References]. The [References] dialog box
appears.

3 References =]
& START ;

|| Close I“ Help |DE§act matches only
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3. Re-size and move the [References| dialog box to the bottom-right corner of
your screen.

4. Click the ‘Fill_Timer.PT’ variablein rung 6, to open the [References] dialog
box, asfollows:

{ ¥ References ]T

B MON 4000 Fil Timer BT
¥ MOV 000 Fill_Timer.PT
8 MOV 3000 Fill_Timer PT
3  MCFI_Timer.Q
10 TOM Fill_Tirner

|| Cloze I|| Help |HE§act matches only

5. Select [Exact matches only].

¥ Relerences ==

6 MOV 4000 Fill_Timer.PT
MOV 8000 Fill_Timer. PT
g8 MOV 8000 Fil_Timer. PT

In the [References| dialog box display:

» The number to the left of the line indicates the rung number that the variable
appears on. Thisdisplay tellsyou that the ‘Fill_Timer’ variable appears on rung
6,7,8,9, and 10. When [Exact matches only] is selected, the display shows that
‘Fill_Timer.PT’ occurs on rungs 6,7, and 8.

» The next column on the lineisthe instruction type. Thisisthe instruction that
this variable has been assigned to on this rung. Thisdisplay tells you that the
‘Fill_Timer’ variable has been referred by three (3) [MOV] instructions, one
[NC] instruction, and a[ TON] instruction.

e Thelast column on the line lists the parameter that has been assigned to this
instruction, including the variable you initially referenced. In this display, you
can see that the integers 4000, 6000, and 8000 are assigned to the IN elements,
and ‘Fill_Timer.PT" isassigned to OUT elements.

The [References] dialog box changes in accordance with your selection every
time you click avariablein your ladder logic program. One advantage to thisis
that, when you click any of the linesin its display, the corresponding point in your
ladder logic appears.

S You must click the parameter itself, not theinstruction, for the corresponding infor -
mation to be displayed in the [References| dialog box.
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PRSI Using the [References] Dialog Box with Other Dialog Boxes |

Using only the [References] dialog box — when you do not know where even one
instance of the desired variable is located — is not the most convenient search
method. You can aso use the [Find] command, but an even quicker method isto
use the [References] dialog box in conjunction with the [Variable List] and/or
the [Description List] dialog box.

B To Usethe References Dialog Box with Other Dialog Boxes
1. Openthe[Variable List], [Description List] and [References| dialog boxes.

2. Move and re-size them until your screen appears as follows:

4% Description List
A File Edit Help
H'erzion Contraller version number.

#wiatchdogTime W atchdog timer setting, in milizeconds.

HwWCLScan Reserved for future use

Fezerved for future uze

The Fill Timer decides how long ta keep the zoda walve open. The prezet time |
Power_On_pushbuttan The Power On pushbutton starts the soft drink machine

Program This pragram runs a typical fast food restaurant soft dink dispensing machine.
Fiung 3 The Light remains on until the Power_0ff_pushbutton is preszed.

Rung 5 lee iz dispensed for az long as the push-button is pressed,providing a cup iz present.

| 4 Variable List == 3
File Edit “iew Data Help

=

Dizcrete
Tirner Intermnal

Discrete Clutput
|ce_baker Discrete Internal
|ce_pushbutton Dizcrete Input
Large_puzhbutton Dizcrete Input
|_imft Diizzrete Iabraak
kil
¥ Beferences ] [E3

E MOV 4000 Fill_Timer.PT
7 MOV 6000 Fill_Timer PT
g MOV 8000 Fill_Timer PT
3 MCFlTimer.Q)
10 TOM Fill_Tirner

|| Close ||| Help |gEgactmatchesonly

3. Click the ‘Fill_Timer’ variablein the [Variable List] dialog box.

ote: Thedisplaysof the[Description List] and [References] dialog box will change accor d-
X2 ing to your selection. The [References| dialog box now displays every instance of the
‘Fill_Timer’ variable. Also, note that even though you change a dialog box’s display,
theladder logic program’sdisplay does not change. The corresponding point in your
logic will appear when you select any variable linein the [References] dialog box.

4. Click thefirst linein the [References] dialog box. Your ladder logic program
now displays that variable highlighted on the rung and the instruction you
specified.
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PR XM Using Bookmarks

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

To szt a[Bookmark], you must Sgnify the exact point that you wish to return to. Anything
you can select or highlight can bea[Bookmark]. For this demondration, the[NOR-
MALLY CLOSED CONTACT (NC)] indruction onrung 3issat asa[Bookmark].

W To Set a[Bookmark]

1. Click the [NC] instruction on rung 3.
2. From the [Search] menu, select [Bookmark]. The [Bookmarks] dialog box

Leoosimarks

oakmark, name;
Power off | ” &dd |

3. Type ' Power Off’ inthe [Bookmark name] fidd, then dick [ADD]. The[Bookmark]
has now been st. Thus, whenever you select ‘ Power Off” and dick [Go To] toreturnto
your [Bookmark], you will return to the [NC] ingruction onrung 3. If youwishto st a
new [Bookmark], amply select anew point on the ladder logic and repeet teps 1
through 3. The Editor supportsthe use of multiple[Bookmarks|.

B To Goto a[Bookmark]
1. From the[Search] menu, select [Bookmarks]. The[Bookmarks] dialog box

i \! Eoaumarks

Bookmark name:

]b

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

‘Note: You can usethe[CTRL] +[M ] keysto open the [Bookmarks] dialog box.

2]
B To Change the Position of a [Bookmark]

1. Select the new position in the ladder logic program.
2. Select the [Bookmar k name] you wish to reposition.

3. Click [Update] in the [Bookmarks] dialog box.
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Using the [Go To Rung] Command

The [Go To Rung] command alows you to move the “focus’ to a specified rung
in your ladder logic program.

B To Usethe[Goto Rung] Command

1. From the [Search] menu, select [Go To Rung] to open the following dialog
box:

# Go To Rung

Bung Mumber:

| ||

| 1] -4 || Cancel |

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

Using the [Go To Label] Command

The[Goto Label] command allows you to jump to a specific “label” in your
ladder logic program.

B To Usethe[Goto Label] Command

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

4% Go To Label

Labels

Help

ST k.
E Eerqe[t]_lin:nunters Cancel

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

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

When you have finished creating aladder logic program, you must assign I/O to
selected variables. In thistutorial, variableswere 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 1/0O will be before
beginning the programing, you can specify your /O first and then assign it to your
variables as you create your program. Both methods are demonstrated in this section.

Assigning Variables to 1/0

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*"Ice_pushbutton”, “Large pushbutton”, “Medium_pushbutton”, and
“Small_pushbutton” variables 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 Number
Power_ON_pushbutton Input 10
Cup_Present_for_Ice Input 12
Power_OFF_pushbutton nput 16
Light Output Q0
Ice Output Q1
Soda_valve Output Q2

B To Open the [Configure /O] Window

From the [Data] menu, choose [Configure I/0O] to open the following window.

"= Flex Network Driver (1D#1] [Speed:6Mbps) =
L=t B 5Nod1 [FNIETS) B
h
BN .
-5 2 Egtup....
-
i =
"o
B
@ :
=
% 0.
g .
B N2
g2
B s
s 1E

‘Note: You can also open the [Configure I/O] dialog box by clicking on thetool bar, or

2]
by clicking || Cenfigue1/0... | in the [Variable Type] dialog box.
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2-56

B To Specify a Driver

1. Click [Driverg] inthe [Configure |/O] dialog box. The [I/O Drivers| dialog
box appears.

4 170 Drivers

Avwailable Drivers Beqistered with Program
Flex Metwork Driver ;

2o Fiemoe

|' Cloze ” Help H @@%ﬁ|

The left side of thisdialog box lists all [Available Drivers]. The right side of the
dialog box lists the drivers [Registered with Program]. Currently there are no
registered drivers.

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

3. Click || Addz» |, or double-click the driver’stitle and the selected driver will
appear inthe [Register with Program] list.

4. Click [Closg]. The [Configure [/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-
XY 16SK”, and “S-No.” to “1.” The FX-XY 16SK features 16 points each for input
and output.
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B To Set Up the Flex Network Driver
1. Select “S-No. 1 (FN-XY16TS).”
2. Click [Setup]. The[l/O Unit Setup] dialog box appears.

& 170 Unit Setup

Model Code

1/0 Setup

Input Paints : 16
InYarType : Discrete
Output Points : 16

Ot VarType : Discrete

) LChange /0 Setup

Cancel }

[ ]

Chapter 2 — Creating a Program

3. Changethe “Model Code” field's“FN-XY16TS’ to“FN-XY 16SK.”

4. Click [OK]. The[Configure I/O] window appears as follows:

E

i e Metwork. Drives
il o1 |
—& 0.

—& .

— 12

— 13

—5 14

—B 15

—¥B IE.

—% 17

—B 18

—#% 19,

—% 0.

—®& 111

—®& 1z

—& 13

—& 114

o e

riD

#1) [Speed:BrMbps]
M1ESK.

™

IHIII

|- 10] ]

" Close

’ Dirivers...

) Setup...
o]

Remave

1=
b=l

Displayed below *S-No.1 (FN-XY 16SK)' are 16 input terminals and 16 output
terminal's associated with the Flex Network module displayed. You will assign
variablesto them later in thistutorial.

" Close
. Drrivers...
i Setup...

did

Remove

IEIII

|I=

ap

| Weap

6. Up to 63 units (when two lines are used) can be connected with the Flex Net-
work driver. Use the same method for selecting a module for another unit.
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B To Click and Assign Variablesto thel/O Terminals

asfollows:

You can use the first 16 terminals for entering discrete (bit) type variables with
SNo.1 (FN-XY08TYS).

Cloze

[Speed:EMbps]
8TS

1

) Drivers...
’ Setup...
A

Bemove

 Uppap

2. Locate the ‘Power_On_pushbutton’ variable (NO instruction) on rung 3.

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

The Light remains on until the Power_Off_pushbutton is pressed
The Power On
pushbutton starts the
soft drink machine

Power On_pushbutton) Power Off_pushbutton
%
Off

"= Flex NetOMF Driver [D-#1] (Speed:6Mbps) =]
Loz M oNnt (PNscvoars) e
25
e |
- -
Bt
St
=t
—& Qo .
5
—& 02 i
g o
@0
g os
g o
o N7
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4. Drag the cursor over terminal 10 and release the mouse button. The
‘Power_On_pushbutton’ variable is now assigned to terminal 10.

File Edit Wiew Help

"= Flex Network Driver (ID:#1] [Speed:6Mbps) =

Lot B S-Nod [FNsv08TS) [l ¢
. WUR-cvier_Or_pushbuttan O [%1=1.1.00
0 .
s
- e |
- &dd
e =

Eemens
"o
—6
e [ b ]
—an
— % 02
@ 03
— %) 04
% 05
& e
= N7

The ‘Power_On_pushbutton’ variable (NO variable) on rung 3 now has a series
of digitsand letters aboveit. Thisisthe IEC /O address of that variable.

The Light rermains on until the Power_Off_pushbutton is pressed.
The Power On
pushbutton starts the
soft drink machine

Fower_Cn_pushbuttan Poweer Off_pushbutton Light
3 11 O—
Ciff Off

Light

Off
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B To Click and Drag Variablesto |/O Terminalsfrom the [Variable
List] Dialog Box

1. Openthe[Variable List] dialog box. The [Configure 1/0] 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 ‘ Cup_Present_for_Ice
variable to terminal 12 in the [Configure 1/O] window.

4. Release the mouse button. The ‘Cup_Present_for_Ice' variableis now assigned
to input terminal 12.

ote: You can also usethe above procedureto assign variablesto 1/O from the [Description
2] List] dialog box.

2 Yarniable List

File Edit “iew Data Help

Cup Present for lee Dizcrete

Fill_Tirmer 1 Tirner [rternal

|ce Dizcrete Cutput
N[lce_tdaker \ Dizcrete Internal
_lze_pushbutton \ Dizcrete [Fiput

Large_puzhbutton \ Dizcrete [mpLt

| it ]

[l |

4 Configure 170

File Edit “iew ﬂilp
i Flex Network Dijver (1D:#1] (Speed 6Mbps] =]
L=t [ 5Ny [FNY0eTS) Bir
— 5 II:I.F'm-\w_EIn_pushI:uuttDn (ff [Z1=1.1.00
— & .
g
g 13 -
& e
& 15 TEe
e
& I =
%17  Map
@ 0o :
a0
g 0z
@ 03
& 04
@ 05
@ 0F
N7

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

Caution
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B To Assign Variablesvia Text Entry
1. Click terminal 16.

Chapter 2 — Creating a Program

2. Pressthe [Enter] key. The terminal test field is activated.

=i Flex Network Driver [ID:#1] (Speed:EMbps) =]
L= B SNl [FNa<r0aTs) mills
— )1 [0, Power_Orn_pushbutton [t [Z=1.1.00
% 1. -
— ) |2.Cup_Present_for_lce 0ff [%1=1.1.2) Srhup:..
g 3.
g 14 Sl
_g :§| |
—on i
"o | e |
=
)
k]
g 04
g 05
-l
= N7

3. Type * Power-Off-pushbutton’.

4. Pressthe [Enter] key. ‘ Power-Off-pushbutton’ is now assigned to input termina 6.

< fJ SNo1 [FN3Y08TS)
— 88 10.Power_Dn_pushbutton
-

— 8 12.Cup_Present_for_lce
-
-
&5
& 15§
&7
— %) 00,
— %) 01
— %) 02,
— %) 03,
— %) 04,
— %) 05
— %) OE.

i M7

Off

Off

Off

ower_OFf_pushbutton

0

[E201.1.00)

[E1.1.2)

(5051 1.6)

When variablesare assigned to I/O via text entry, the variables will be automatically

listed in the [Variable List] dialog box.
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Assigning variables to output terminals is the same as assigning them to input
terminals. Use the above procedures to assign variableslisted in the following
table to the input and output terminals.

Variable Name Terminal Type Terminal Number
Light Output Qo0
Ice Output Q1
Soda_valve Output Q2

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

follows:
& Configure 170
Fil= Edit “iew Help
Ve Network Driver (1D:#1] [Speed.6Mbps] =
= fJ SNl [FN<Y08TS) (=
G 10.Power_On_pushbuttan [} [%l=1.1.0)
% 1. -
i 12.Cup_Present_for_lce [} [%l=1.1.2) Satup.
% 13 ;
g s £dd
—@ 5 | Bemane
¥ |6.Power_0Off_pushbuttan [} [%1=1.1.6)
Bl
— ¥ Q10 Light uli; [ZQ=1.1.0) -
8 Q1.lce uli; [2E=1.1.1)
B 02 50da_valve i} [B@1.1.2)
% 03
% 04,
% 05
% 06
[ Mkl
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Unassigning Variables from the [Configure 1/0O] Dialog Box

B To Unassign a Variable from the [Configure 1/O] Window
1. Click terminal 10 in the [Configure |/O] window.

2. Click [Unmap]. The ‘Power_On_pushbutton’ is now unassigned from terminal
10 and can be assigned to any other terminal you select. In thistutorial, assign it
back to terminal 10.

Assigning I/O to Variables

The easiest way to configure I/O for new programsis to 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
create your ladder logic program, creating your 1/0 pointsis explained.

B To Use Variables Assigned to I/O with Instructions

1. Click the target variable and drag to the 1/0O terminals, as described previously,
to assign variables to the input and output terminals of your driver.

2. Create your ladder logic program.

3. Click and drag the variables from the [Configure I/O] dialog box to thein-
structions you want the 1/0 assigned to.
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I/O Configuration Import/Export

Variables allocated via the I/O configuration can be imported and exported in CSV
format. To create or edit CSV format variable list data, you can use a standard
spreadsheet software like Excel.

You can then reuse your data and send variables allocated viathe 1/O configura-
tion to another type of driver, such asfrom a DIO unit to a Flex Network unit,
from a Flex Network unit to another Flex Network unit, as well as others.

B Importing data using drivers with different numbers of terminals
When corresponding terminals exist:

In the following example, datais imported from a DIO unit (16 points/16 points)
to a Flex Network 64 point I/O unit (32 points/32 points). Here, smply use the
corresponding terminals to import all the variable data.

I/O Configuration

I/O Configuration (Origin) (Destination)
-Variable1 |~ 1- variable 1
- Variable 2 * - Variable 2
- Variable 3 - Variable 3
- Variable { N - Variable 4

When corresponding terminals do not exist:

If the origin 1/O unit has more terminals than the destination /O unit, even though
the variables are all imported (registered) into the variable list, a portion of the I/0O
configuration data cannot be imported (see figure below). In this case, you will
need to manually re-allocate these variables to 1/0.

I/O Configuration

I/0 Configuration (Origin) (Destination)

-Variable 1 [ - Variable 1

- Variable 2 - Variable 2

- Variable 3 - Variable 3

- Variable 4 - Variable 4
-Variable5 | Y |

- Variable 6

- Variable 7 Registered to Variable List
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B CSV File Format

Selecting the [Variable List] menu’'s [File/Export] selection outputs sel ected
Variable List information asa CSV format file.

ProductName  Pro-Control Editor
Il FileVersion 43

I Productversion 4.30 Build (16) Header
I CompanyName Digital Electronics Corporation tata
I LegalCopyright |Copyright(C)1 Digital Electronics Corporation
CSV FileVersion 1 Variable
. . . data
@ Driver Type UnitOfiset | Variable Set I/0 SeD Driver data /
0 0 1
Name Data Type ID|Data Type | Array Size /O Type ID I/O Type I/O Address I/0 Offset| Atribute| commext
1 Power_On_push 1 Discrete 1Input %IX1.0.0 0
2 Cup_Present for 1 Discrete 1lnput | %IX1.0.3 0
3/ Power_Off pushl 1 Discrete 1input %IX1.0.6 0
4 Light 1 Discrete 2/Output | %QX1.0.0 0
5/Ice 1 Discrete 2|Output | %QX1.0.1 0
6/Soda_valve 1 Discrete 2|Output | %QX1.0.2 0

Header Data

Exported CSV file datawill include Pro-Control Editor’s format information
(header data). However, when datais imported, this data will not be reflected in
the import data's project file. Asaresult, you can easily use this control-related
datafor any use you like.

ProductName Stores the Project’s name

FileVersion Stores the File's version

ProductVersion This data should not be modified.
CompanyName Stores the company’s name.

Legal Copyright Digital Electronics Corporation (Rightholder)

CSV FileVerson  Thisdata should not be modified.
Qlkv\ote' When using a CSV data fileto create a new variable list, there is no need to enter
\Qj anything in the ProductVersion and CSV FileVersion areas.

Driver Data (must be entered)
This datais about the type of unit connected to the GLC.

Driver Type Driver Type datais stored using one of the following ID numbers.
If thisdriver isnot use, enter a“0”.

Driver Type ID No.
DIO Driver 0
Flex Network Driver 1
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Unit Offset Enter a“0".

Variable Set When the variable names used in the CSV file and the import
destination are the same, the following codes are used to designated

what processing is performed.

Processing ID No.
Overwrite 0
Add 1

@\ These settings are enabled when the [File/Preferences/Confirmation] tab’s[Confirm
Note: Controller Operations] check box is not selected.
2]
When the 1/0O addresses used in the CSV file and the import destina-

1/O Set
tion are the same, the following codes are used to designate what

processing is performed.

Processing ID No.
Use a message dialog box to
confirm which action to 0
perform.
Overwrite 1
Add 2

Variable Data (must be entered)
Thisisdatafor variables alocated to 1/0.

Stores the variable name. For variable name assignment restrictions,

see Pro-Control Editor User Manual, 2.1 - “Variable
Names’

Data Type ID Variable types (Discrete, Integers, etc.) are saved using the follow-
ing ID numbers. For detailed information about variable types,

see Pro-Control Editor User Manual, 2.2 - “Variable

Name

Types’
Variable Type ID No.
Discrete 1
Integer 2
Real 3
Timer 11
Counter 12
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Data Type Thiscomment isrelated to the Data Type ID. Thiscomment is
inserted when aCSV fileis exported, however new and other types
of files do not need this.

Array Size Storesthe Array size. For detailed information about arrays,
SO see Pro-Control Editor User Manual, 2.3- “ Access-
ing Array Variables’

/O TypeID 1/0 types (Input, Output, etc.) are saved using the following ID

numbers.
I/0 Type ID No.
Internal 0
Input 1
Output 2

[/O Type  Thiscomment isrelated to the I/O Type ID. Thiscomment isin-
serted when a CSV fileis exported, however new and other types
of files do not need this.

/O Address 1/0O Addresses are saved using the following format. The characters
below that are underlined (“%", “X” and “1”) are fixed.

/O Address Format: %AX1.B.C

Definition of A
The following ID numbers are used to identify the I/O
terminals.
I/O Terminal ID Character
Input Terminal I
Output Terminal Q
Definition of B

When using a Flex Network unit, thisis used to identify/store
the unit’'s S-No. (Node number) With a DIO Unit driver, this
is the module number (0 or 1). With aUniwire driver, thisis
the area number (1 to 15).

Definition of C

| dentifies/stores the terminal number.

/O Offset Enter a“0” for this setting.
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Attribute Hold and Global attributes are identified/stored using the following

numbers.

Variable Attribute ID No.
Retained/Global RG
Retained/Local R

Non-Retained/Global G

Non-Retained/Local (Clear)

Comment Stores the comment data

B Setting Procedure

In the following example, a DIO unit is connected to a GL C100S, and a Flex
Network [FN-XY 16SK] is connected to a GL C2300 Series unit.

‘= D10 Driver ID#1) =]
L—imi fJ Module0 |
— %) 10 Pawer_On_pushbutton  OFf [Fl=1.0.0]
— & . -
— ¥ 12 Cup_Present_for_lce  Off [Fl=1.0.2)
— & 3. -
& 14 £t
— & 15, B
R
— ) 16 Pawer_0OFf_pushbutton  OFf [Zl=1.0.6 —
— % |7 Map
— % 18
o
— % 110,
— % 111,
— % 112
— % 113
— % 114,
¥ 1E

1. Click the [I/O Configuration] window’s [Export] button. Thiswill write the
DIO driver’s currently allocated variablesto a CSV file.

4 Save As

Savejn J ] database

File harme: JGLE E xample | " Save |
Save as type: JI.-’D Info file[* cav] _|i” " Cancel
2|

@Ik\l\ote: ThisCSV file can be edited using a standard spreadsheet software, such as Excel.
S
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2. Use the Project Manager’s [ Create New/GP Type] selection to change the GLC
type from GL C100S to GL C2300.
see 2.1 - “ Getting Started”

3. Open the editor’s [I/O Configuration] window and select [Flex Network
Driver].

4 170 Drivers

Ayeailable Drivers Begistered with Program
Flex Metwork Drver

& Figmone:

|I Cloze ” Help || @guj!;,,,|

4. Here, select [S-No.1 (FN-XY 16SK)] and click the [Import] button. Next, select
the previously saved CSV file and click on [Open].

Laok i J &) databaze

GLC Example. cov

File: name: JI_“:LI: Example. csv ] " Open |
Files of type: JI.:-'D Infi filef* csw) Jzﬂ © Cancel
A

5. The CSV file'svariables will beread in and allocated automatically to the Flex
Network.

jmei Flex Metwork Driver (ID:81] (Speed:Gbps) [«] " Close

. — ¥ |0.Power_0n_pushbutton uli} [%1=1.1.0) " Diivers...

—& . -

—@ 12.Cup_Present_for_lce uli} [%11.1.2)
— & |3 -

o
o [ Benoe |
— ¥ |6.Power_0f_pushbutton ulii (%111, —

—& 7
— & 18
—& 19
—& 0.
—& .
—8 2z
—8 3.
—8 4.

o 11F

Do not import an exported Variable List’s CSV file to the I/O Configura-

¥ .
Important tion.
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B Summary

In thislesson you learned:

» Exporting an I/O Configuration’s CSV file

* Moving variable datafrom a DIO unit to a Flex Network unit.
* Allocating Variable1/0
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el 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.

For details about errors, see Chapter 7 —“Errorsand Warnings.”

B To Run a Validity Check
From the [File] menu, select [Check Validity] to open the following dialog box.

Error 200 Fung 2 Parameter should be a Discrete

Errar 257 Rung 2: Lazt instruction on rung should be an output

Error 258 Rung 3 Muliple outputs are not allowed

|I Cloze I ‘ Help \ D Duplicate coil check D Errorz 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 bottom-right corner of the dialog box is a checkbox marked [Errorsonly].
If this checkbox is selected, only the “errors’ that the Editor detectsin your pro-
gram 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 in thetool bar.

The [Validity] dialog box displays “errors’ and “warnings’ in the order of their
appearance in your ladder logic program. In other words, the “errors’ inrung 1 are
presented first, then those in rung 2, and so on. If you double-click “errors’ or
“warnings’ in the [Validity] dialog box you will jump directly to the problem.

» Ifitisalogic problem, that part of your program is displayed.
 Ifitisaproblemwith assigning 1/0O, the [Configure /O] dialog box is displayed.

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

Error 200 Rung 3 Parameter should be a Discrete
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B ToFix an Error

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

2. Enter *Soda valve' asthe instruction variable.

For more information on specific errors and warnings, refer to the
Editor Help system, or Chapter 5—*Errorsand Warnings,” in this
manual.

When you have corrected the “errors’ listed in the [Validity] dialog box, run a
validity check again. If any errors still exist, they will be displayed. If al errors
have been corrected, your program can be written to the Controller.

B 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 a Ladder Logic Program

The Editor alows you to print different elements of aladder logic program.

B To Print a Ladder Logic Program

From the [File] menu, select [Print] to open the following dialog box. You can
view alogic program on the screen before it is printed using the Preview function.

Print Options

= Prifiter
OK) MICROLINE S03FS11+F an | 0K
YW aphaelhml303ped+f
Carncel

- Fieports Frirter. ..
I¥l| Logic || Preview. . H| Optians... ] W‘

]| ariable List | Preview... ] I 2
E 1/0 Configuration Presview. . —
[¥l| Rieferences Prewview... T =

You can select the number of columns (1 to 4) into which your report will be
formatted. In the [Reports] area, there are four checkboxes labelled [L ogic],
[VariableList], [I/O Configuration] and [References]. These checkboxes

provide the following options when printing out ladder logic program data.

@ [Logic]

Select the Logic checkbox, then click the corresponding [Options] button to open
the following dialog box and print the rungs of your ladder logic program.

| Logic Options

=Rungs
| AR

Al 1) Selected:

Cancel

[ Jwl ] T
_l

Help

Select [All] to print all the rungs of the program, or click [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 alist of the variables used in the program. Click
[Optiong] to select the items you wish to include in that variable list.

Variable Lizt Dptionz
= |hclude TR

Wi 1/0 Address [ Cancel

Il Walue -

[¥]| Attribute

¥ Description ]W
Option Description
Type Displays the variable type.
I/0 Address Displays the I/0 addresses of all assigned variables.
Value Displays the data value of all variables.
Attribute Displays the Retentive and Global settings
Descriptions Displays any descriptions given to the variables.

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

@ [References]:

This option allows you to print a cross-reference report, showing all instances of
all variables.

@V\Qg You can also print your program by clicking in thetool bar.

B Summary

In this section, you have learned how to print aladder logic program.
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Importing/Exporting a Logic Program

The Editor alows you to export alogic program exclusively, and saveit asa
Logic Program File (*.will).

The logic program file can be imported and used as alogic program in another
Project File (*prw) or vice versa.

You can import and export all logic programs created in the project. You can also
export part of alogic program using [Export | Part], and import part of alogic
program using [Import | Insert].

v Export

The following three types of logic programs can be exported.

e All logic programs including subroutines (*.wll)
» A selected part of alogic program (*.wlp)
» Subroutinein alogic program (*.wiIf)

B To Export a Logic Program

Procedures for exporting the above three types of logic programs are explained as
follows.

¢ To Export All Logic Programs including Subroutines
1. Select the [Export | All] command from the [File] menu.

E Logic Program Editor - soda
iew et Data Contoller  Help

* | A [ [T o T - [ (6] @) [100x ]

lce_Maker
Check Walidity.
Preferences... Ot
Exit Al+F4
2|-START
The Light rernains on until the Power_Off_pushbutton is pressed.
The Power On
pushbutton starts the
soft drink machine
%0100 %lx1.06 %Qx1.0.0
Power_On_pushbutton Power_Off_pushbutton Light
3 I 1A —
Off Ot Off
%QX1.0.0
Light
Off

Export WLL file

2. Enter afile namein the [Save As] dialog box.
3. Click [Save].
The Logic Programissaved in WLL format.

Pro-Control Editor Ver. 4.3 Operation Manual 2—75



Chapter 2 — Creating a Program

¢ To Export Selected Part of a Logic Program
1. Select the [Export | Part] command from the [File] menu.

ic Program Editor - soda
eeeeeeeeeee cller Help

[T fo. [2. e 100%F

Zane
Import

£ =
i el
lce_Maker
Check Walidity.
Freferences. . oft
Exit Al+F4
2|-START
The Light remains on until the Power_Off_pushbutton is pressed.
The Power On
pushbutton starts the
saft drink machine
%lX1.0.0 %lX1.0.6 %eOX1.0.0
Power_On_pushbutton Power_Off_pushbutton Light
3 it it
off Off Off
%a¥1.0.0
Light
_
Off
]
Export WLF file

2. Select the rungs to be exported and click [OK].

Part Export

Bung range )

[ o ]| cwse || Hep |

3. Enter afile namein the [Save As] dialog box.
4. Click [Save].
The Logic Program is saved in .WLP format.

¢ To Export Subroutinein a Logic Program

1. Select the [Export | Subroutine] command from the [File] menu. When
[Subrouting] is selected, alist of subroutines created in the logic program is
displayed. Select the subroutine to be exported from the list.

jic Progiam Editor - soda
i Edt View Search Insert Data Lantioler Help

Check Yalidity

Preferences. lce_Maker

Bt e~
oft

2|-START

The Light remains on until the Power_Oft_pushbutton is pressed
The Power On
pushbutton starts the
=soft drink machine

%l1.0.0 %l1.06 %@x1.0.0
Power_On_pushbutton Power_Off_pushbutton Light
3 1t it (O—

Oft aft Off

%QX1.00
Light

2. Enter afile namein the [Save Ag] dialog box.
3. Click [Save].
The Logic Program is saved in .\WLF format.
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vl Import

The following three import commands can be used to import logic programs.

* [Update] command —imports all logic programs including subroutines
* [Insert] command — imports a selected part of alogic program
e [Subroutine] command — imports a subroutine part

Please note that when importing all logic programs, including subroutines, the
logic program is updated to alogic program in the current project.

The location where imported rungs are inserted can be set up with the [File |
Preferences | Editor] command.

Please see the “ Preference Area Settings (Prior to Creating a Logic
Program)” section at the beginning of Chapter 1.
B To Import a Logic Program

Procedures for importing logic programs using the above three methods are
explained as follows.

¢ ToImport All Logic Programsincluding Subroutines
1. Select the [Import | Update] command from the [File] menu.

% Logic Program Editor - soda
File | Edit View Search Inset Data Conboller Help

e [+ [0 [, [ [ 100%[-

Inzert
Subrautine | ] || sﬁl
Frriri —
Frinter Setup.
Check Walidity.
Preferences. lze_taker
Ext e (—
Ot
2|-START
The Light remains on until the Power_Off_pushbutton is pressed
The Power On
pushbutton starts the
soft drink machine
%1x1.0.0 %lx1.0.6 %QX1.0.0
Power_On_pushbuttaon Power_Off_pushbutton Light
3 I A o—
Off Ot Off
Y(x1.0.0
Light

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

The specified logic program isimported, and the variables used in the logic
program are registered to the Variable List.

4. Saving the logic program will register aglobal variable in the Symbol Editor as
alogic symbol.

see Operation Manual — Screen Creation Guide, 4.7s—" Symbol
Editor.”
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¢ ToImport Selected Part of a Logic Program
1. Select the[Import | Insert] command from the [File] menu.

E Logic Program Editor - soda
File | Edit View Search |nset Data Contoller Help

IIIIIIIII

e A o
Y &

= [ (@] [@] 100

Export

Subrouting

Firt... b L
Printer Setup.

Check Walidity.

Freferences... lce_Maker

Bt e (=
Ot

2|-START

The Light reraing an until the Power_Off_pushbuttan is pressed.
The Power On
pushbutton starts the
soft drink machine
%0100 %lx1.06 %Qx1.0.0
Power_On_pushbutton Power_Off_pushbutton Light
I 1A —

Off Ot Off

% Qx1.0.0
Light

[
Import WLP file

2. Specify alocation (rung number) to insert the logic program.

4 Insert Import
Inzert rung number:

k. Cloze Help

3. Select the .WLP file you want to import in the [Open] dialog box.
4. Click [Open].

The specified logic program isimported, and the variables used in the logic
program are registered to the Variable List.

5. Saving thelogic program will register aglobal variable in the Symbol Editor as

alogic symbol.

see Operation Manual — Screen Creation Guide, 4.7 —* Symbol
A Editor.”
| When the imported logic program contains variables with the same

Important name as variables in the current logic program, the imported logic
program’s variable types are changed to match those of the current
logic program.
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¢ To Import Subroutines of a Logic Program

1. Select the [Import | Subroutine] command from the [File] menu.

E Logic Program Editor - soda
File | Edit View Search |nset Data Contoller Help

1005

E‘a e A
Inzert !! || =ri|

Frint....
Printer Setup.

Check Walidity.

Preferences...

2|-START

The Power On
pushbutton starts the
soft drink machine
%0100
Power_On_pushbutton
] |
1

%lx1.06
Power_Off_pushbutton

Bt e
Ot

The Light rernains on until the Power_Off_pushbutton is pressed.

lce_Maker

%Qx1.0.0
Light

%
Ot

Off

% Qx1.0.0
Light

Import WLF file

D_

Off

2. Select the WLF file you want to import in the [Open] dialog box.

3. Click [Open].

The specified logic program isimported, and the variables used in the logic
program are registered to the Variable List.

4. Saving the logic program will register aglobal variable in the Symbol Editor as

alogic symbol.

see Operation Manual — Screen Creation Guide, 4.7 —“ Symbol
Editor.”
/|\ When the existing logic program contains variables with the same name
Imp;rtant as variables in the current logic program, the imported logic program’s
variable types are changed to match those of the current logic pro-
gram.
B Summary

In this section, you have learned how to import and export alogic program.
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Developing a Screen Program

Create the “1ce_Pushbutton”, “Large _Pushbutton”, “Medium_Pushbutton”, and

“Small_Pushbutton” with GP-PRO/PB |11. Theillustration below is the completed
sample screen.

- 6L

Tags Pats Special Library
EE N ERIE I EY PR Y. i

[ a5 B [

WFots B Togs 51 Obiecis [
gy b o

I Link Select (5] Change Order

JEFSGIHJIKELIMNORPORS T EThivly v
Frze_J oz Jnee @ [Tore0 7+ )

B To Start GP-PRO/PB |11
1. IntheProject Manager’swindow, dick [Draw/Screen] to gart up GP-PRO/PB 111

2. Click [Screen/New] onthe Menu Bar. Check that “ Base Screen” is selected, and
click [OK].

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 GP-PRO/PB Il]1.

Ed C Example.
ion_Diaw ats_Spegial Lbrey Window Help

gtn cElelEBICaT s o]

2G| [ o] fietfin] PR

%ix1.1.0
Light

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

%IX1.1.2 %IX1.1.1
m Cup_Present_forlce e
of of

off

Small_pushbution g

o
of 4000(IN OUT|Fill_TimerPT
2000

AR CDIEFSGOIHIKKLINMNNDPG
SSHG OB HONPEL|EC|E|RE|E!

Feady

2. Drop the button on the Screen Editor. The “ Select Parts’ dialog box will appear
on the screen. Select “Bit Switch,” then click [OK].

Select Parts

Bit Switch

T gg\e Switch

|ce_pushbutton
lce_pushbuttan

DK|| ol H Help
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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,” then click [Place] to place the pushbutton.

Bit Switch Settings [B5_001]

" General Seftings |Shape£EoIor r Lahel r Extend |
Description Operation Bit Address
— N
State Qif ] Monitor
tanitor Bit Address
@ lce_pushbutton [ ||{EEE
Function
. 1 Bit Set
29 Momentary
£ Bit Irvvert
|' Cancel H Help |

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

X Drawing Board - noname =] ks

Screen Edit View DOption Draw Tags Parts Special Lbrary Window Help

EEERE IR NI R I E - RS F ALY

]
[ ]

g: Screen Data

B5_001 lee_pushbutton Ice_pusl.

EF‘arls ETags Eﬂbiects
[[Ohavaeiy | [ bk |

Link Select £ Change Order
r = p

ﬂ%@@@@JEF@@HJK%LlMJNJ@P@R@T“EﬁhFWUJVJWW
[205, 239 || 132[0% | Ready 8 [Erd[LINK] [ IEE

5. Send the screen data to the GL C2300 unit.

see GP-PRO/PB |11 Operation Manual, Chapter 7 —* Data Trans-
fer.”
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Memo
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Running the Ladder Logic Program ‘

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

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

Sl 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,
three setting areas can be configured: [Tuning], [Connection], and [M emory].

B To Configurethe Controller
From the [Controller] menu, select [Setup] to call up the following screen.

€ Tuning
Select the [Tuning] tab.
GLC100/300 GLC2000 Series
Controller Setup [ 7]
" Tuning | Connec tion | Memory | Tuning | Connec tian | Memory |
@Fued Target scan time: ms @F\ged Target scan time: ms
13 Percen t  Percenl t sllocation: 4 £ Percent Percent allocation: 4
Wwatchdog timer: ms W atchdog timer, me
I Disable controller auta start 7 Disable contioller auta start ) Enable |40
D Stop an minor fault D Stop on minor fault
|' ak I ‘ Cancel 1 ‘ Lipliy 1 ‘ Help 1 ‘ [n]:8 I | Cancel ] | Lippliy ] | Help ]

When you set parameters on the [Tuning] tab, you are setting the parameters the
ladder logic program uses when it is written to the GLC Controller. Subsequently,
whenever this particular program is run, the GLC Controller will use these set-
tings, unless they are changed manually. These settings are unique to this program.

Controller [Tuning] options are described in the following table.
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Option

Description

Target Scan Time

In [Target Scan Time] (System Variable: "#TargetScan"), enter the
length of ime (milliseconds) you would like each scan of your programto
take.

Note: Ifthe logic time exceeds 50% of the scan time, the "Scan”
operation is not guaranteed. Specify the seting in
10-ms increments.

Percent Allocation

In [Percent allocation] (System Variable: "#PercentAlloc"), enter a value
in % to designate the scan time as a percentage of the total CPU time.
The calculated scan time is rounded up to the nearestms.

Watchdog Timer

When a logic program alarm delays the scan and the value entered here
is exceeded, a Major Faultalert occurs. The systemvariable
#WatchdogTime can also be used for this

seting. Refer to Pro-Control Editor User Manual, Chapter 3 - "System
Variables."

Disable Controller Auto
Start

This feature is enabled only when the GLC OFFLINE mode's "MODE
WHEN POWER IS ON" selection is setto [DEFAULT]. " When the
controller is restarted after being stopped, this feature will automatically
prevent the Logic

Program from restarting. The systemvariable #DisableAutoStart can also
be used for this seting. Refer to Pro-Control Editor User Manual,
Chapter 3 - "System Variables."

Stop on Minor Fault

This setting designates if the logic programis stopped when a minor
controller fault occurs. The systemvariable #FaultOnMinor can also be
used for this setiing. Refer to 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
/0 of the 1/O unit. In normal operation, the input/output of the external I/O
is disabled when the GLC is setto 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.

ote: * For detailson Target Scan Time and Percent Allocation, refer to the Pro-Control

2] Editor User Manual, Chapter 1 —*Controller Features.”

e For detailson the system variables, refer to the Pro-Control Editor User Manual,
Chapter 3—"System Variables.”

 The"Enablel/O” feature can be selected when starting and stopping the control-
ler. For details, see 3.2 —“ Starting and Stopping the Controller.”

1. To set up the® MODE WHEN POWER ISON,” select [ PLC Setup], then [ Controller] and
[Setup]. If [Start/Sop] is selected in the [ Controller] menu, the settings of the Pro-Control
Editor are ignored while the offline settings are prioritized.

3-2
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€ Connection
Click the [Connection] tab.

Controller Setup
Tuning| Conrection | Memary ]
wIEs i
#) Bk

Poit COMT [&

Speed (BPS) 115200 [+ E{-g;gg;sﬂesmtsuwort

seffing

12 Etfemet;
1P Address: : Port: (2000

12 Ethemet : Findluwhem cannseting

[k [ cancsl ][ spay ][ Hew ]

e Same connection settings

When this checkbox is selected, the settings designated with the [Transfer/
Transfer Settings] in GP-PRO/PB |11 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 viaan
Ethernet network.

B Transmission Settings
Select [Setting] a the[Controller Menu]. Select “ Ethernet” or ” Ethernet: Automatic
Search” with the [Communication Setting] on the [Setting M enu]. Selecting the
“Usethe Transfer Settings” option enablesthe “ Transfer” settingsin GP-PRO/PB 111.

Item Content
Inputthe [P address and port no. of the GLC for

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

[Monitoring Model].
Alist of GLC units connected to the Ethernet network is

displayed when you click on [Write to controller], [Read

Ethernet: Automatic from controller], or [Monitoring Mode]. Communication
Addressing begins when you select the GLC for communication and click

on [OK]. Multiple GLC can be selected with [Write to
controller].

Ethernet

oté: Communication viathe Ethernet also beginswhen you open the Pro-Control Editor’s
) Controller menu and select [Command/Go Command M ode].
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Example — Ethernet: Automatic Detect

A list of the GLC units currently connected to the Ethernet network will appear.

IP Address

IF &ddress

Port G000

1B0.187.3.45
160187 2.46

Find ]

[ [ e

|I m ]| Cancel ] | Help ]

Designate an |P address and click [Add] to connect to the GL C with the designated |P

address.

IP Address

IF &ddress

Port G000

1B0.187.3.45
160187 2.46

Find ]

[ 1B0.187.2.47

e ]

|I m ]| Cancel ] | Help ]
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¢ Memory

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

Controller Setup

“Tuning I Eonnection | M ernary ]

% Store entire program in controllsr

i3 Bemove descriptions before wiiting [to sawe memon)

Memory Uzage  [{FEElE] [~
E ztimate of pragram zize required:

[ |

E ztimate of variable mermory required:

]i [ 1%

E ztirmate of rung mernony required;
| | o

4%

[ ok ][ canesl || e ][ Hem |

[Store entire program in controller]

Transmits the entire logic program, including comments. Comments for the logic
program can be read when reading is done from the GL C.

[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.

[Memory Usage]

The selections available are [Normal] and [Variable Priority]. Thisisavailable
only with GLC2000 Series units, and provides a method of allocating memory.
When the variable areais given priority, the space available for variable use is

increased (expanded), while the area available fro constants, labels and PT/NT
instructions is reduced.(Table shows max. for each item - comments not sent to GLC)

Normal Variable Priority
Variables 4045 4408
Labels 3987 2045
Constants 8192t 2048
NT/PT Instructions 8192 2048

*1 Maximum number of integer-type variables.

[Estimate of controller memory required]

Displaysthe current program’s memory as a percentage of the GLC unit'susable
memory.

[Estimate of variable memory required]

Displays the total memory of al variables currently registered as a percentage of the
GLC unit’'s usable memory.

[Estimate of rung memory required]

Displays the amount of rung usage (currently used instructions and number of rungs)
as a percentage of the GLC unit’s usable memory.
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3-6

SN \\riting to the Controller

After you have created aladder logic program with the Editor and it is free of
errors, you can writeit to the GLC and run it online.

To write alogic program to a GLC, you can either:

» Transfer the screen data and logic program viathe “ Transfer” window of the
GP-PRO/PB 1.

» Transfer the logic program exclusively viathe Editor.

Be sureto set up your GLC unit before writing alogic program to the GLC. To
set up aGLC, transfer the system along with a Project File viathe “ Transfer”
window of the Editor.

For details about transferring data, refer to the GP-PRO/PB 11
Operation Manual, Chapter 7 —* Transferring Data.”

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

B ToWritetothe Controller

1. From the[Controller] menu, select [Writeto Controller]. The following mes-
sage will prompt you to confirm that you want to write to the Controller. Before a
program iswritten to the Controller, the Editor automaticaly runsavalidity
check. A program containing errors cannot be written to the Controller.

Write to Controller

@ Ahout to write the warking copy of [Untitled) to the controller connected to COMZ:. Pleaze confirm.

T

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

Download Progress

WARMING: Interupting a logic download || [ Egnse
will lzave the GLC Hardware in an
unuzable state.

Eytes zent; 3066 of 6230
Average BPS: 3056

HNNNNNEEER
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‘Note: + TheFlex Network or other 1/0 driver software will be downloaded, if needed,
2] when you write your .PRW file to the controller. If no changesin thedriver have
occurred sincethe last download, the download of the driver is skipped.

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

See 3.1 —“Configuring the GLC Controller.”

e |tispossibleto download afile after retaining retentive data variable values. Se-
lectingthe Retain all retentivevariables’ option in the[Preferences] menu’s[Func-
tion] tab displays the following dialog box:

Write to Controller

Do you want to retain retentive
variable data values?

|_, ........... I ES ........... 1,I | HD | | Cancel | | ﬂe"j |

Selecting [Yes] will start file download with retentive data variable valuesretained,
and selecting [No] will clear all variables before file download begins.

The above dialog box will not be displayed if the“ confirm controller operations’
option in the [Preferences] menu’s[Confirmation] tab is unchecked.

o With GLC300/GLC2000 Series units, previous data will be erased

! when the program is written to the Controller.
Important . .
« Data transfer may fail when access levels other than Administrator

are used. Therefore, be sure to use only Administrator level access.

W Going Online
B To Go Online

1. From the[Controller] menu, select [M onitoring Mode], and the following
message will prompt you to confirm that you want to go online.

Monitoring Mode

@ About to go Monitoring Mode to the controller connected to COMI:. Pleaze confim.

I| Cancel || Help

2. Click [OK]. You can now start the Controller.
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Starting and Stopping the Controller

Onceyou are online, you can start the Controller from the Editor. It isat this point that
your program starts solving logic. As mentioned previoudy, you must be onlineto the
Controller before you can use ether the start/stop or online editing functions.
B To Start/Stop the Controller
1. From the [Controller] menu, select [Start/Stop]. If you are offline, however,
thisoption is unavailable. The [Start/Stop Controller] window is displayed.

3% Start / Stop Controller

=Forces

=E ecution

|| Bezet ||| 1 Scan |

| Enchleséill Fasss | ’;ﬁ]

=] [om]

|| Dizable All Forces |

IEERIETE
Stopped

Farces are enabled

Option

Description

Start

The [Start] button starts the Controller. Once It starts, It scans
from the beginning of the program and executes all logic
sequentially. T he first scan executes anyinitialization logic.

Stop

The [Stop] button stops the Controller.

Reset

The Reset button causes the Controller to reload the ".PRW"
file, initialize any /0, and then stop.

1 Scan

Press this button to perform a single scan oflogic. This
function is useful for troubleshooting or debugging an
application.

Pause

Pause button stops the Controller from scanning logic, but
leaves the I/0 enabled.

Continue

The Continue option is available after the Pause button has
been pressed. It allows the Controller to continue executing
logic (or a single scan) with the current data values.

Enable All Forces

Enables the forced variables.

Disable All Forces

Disables the forced variables.

Forces

Lists all forced variables in the ladder logic program.

Enable 1/O0

TS TUNcion enanies e INPUIS/OUTPUTS 10 e GLT maimn uni
and external I/O of the I/O unit. In normal operations, the
input/output of the external I/O is disabled when the 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.

' * When the setting is changed from Start/Stop, the system internally

checks the status for

the Enable IO setting. Therefore, Enable 10

Important setting changes made during the Start mode will not be reflected.
Be sure to change the setting to Stop before changing the Enable 10
setting, and then return to the Start mode.

* Enable I/O datais saved in the RAM. This data is re-initialized when

the SRAM backup’s power is turned OFF.

3-8
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You can d o sHect theseitemsfrom the [Controller] menu’'s[Command] submenu.
Controller | Help

Monitaring Mode

“iftibe: Chanags Fa
Wi o

St Siap,,
BRead from Caontraller
“wiite to Contraller
Werify againzt Controller

Command Go Command Mode
Bigseti

Sha

Eontife:

tng

Bayze:

ll Seam
Einafli:fome ey
Epafili 0

Setup...
Froperty...

Go to Command Mode

1
—r

Go Online

Write to Controller

Read from Controller

Write change
(enabled in Online Edit only)

Reset

Start

Continue

Stop

Pause

1 Scan

Enable Forces

Jll=] =] =]= 1] Z]| 2]

Enable 10

=

If you click [Reset], all Pro-Control Editor variableswill be reset except retentive
variables. Usethe MOV or other data-handling instructionsif any values need special
initialization.

@Ikv\ote:
X2)
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Troubleshooting Using System Variables

Viewing System Variables

3-10

System variables can be used to help troubleshoot for an application if it does not

perform as expected.

The system variables most useful for detecting problems with either the Controller
or the 1/0 are #FaultCode, #FaultRung, # OFault, # OStatus, and #ScanCount.

#FaultCode

#FaultCode identifies the mostrecent fault condition. It is reset
to 0 when the first scan operates after the Controller has
started.

#FaultRung

#FaultRung detects the rung number which has a fault.

#IOFault

#lOFaultis a discrete variable thatis turned ON when a faultis
detected in your I/O system.

#lOStatus

FIUSTAUS 15 an array Wnich arsprays 7O SPecTc errors. TNese
errors are indexed with a numeric code. This code differs
from driver to driver.
For a detailed explanation of the
error, see the driver's Help system.
An error is displayed in #10 Status
onlyif #IOFaulthas been turned
ON.

#ScanCount

#FScancount mdicates tNe numbper of scans the Coniroller has
executed since it was last started. When monitored, this
variable should constantly be increasing. If itis not, the
Controller is not running.

For details about system variables, refer to the Pro-Control Editor
User Manual, Chapter 3 —* System Variables.”

You can view the system variables to show information about 1/O status, scan

time, and controller status.

For details about System’'s variables, refer to the Pro-Control Editor
User Manual, Chapter 3 —* System Variables.”

B To View System Variables

1. Fromthe[Data] menu, sdlect [Variable List], and the[Variable List] window will
aopear. All Pro-Control Editor system variables (variablesthat begin with the [#] symbol)
should be displayed. If they are nat, sdlect [Sysem] from the [View] menu.
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%% Yariable List
File Edt “iew Data Help

HForceCount

H5manline,
K|

HF aultFung Integer Internal
Inkeger Internal
RIOF ault [liscrete Internal

HI0S5tatus Integer [10] Internal
HLogicTime Integer Internal
HOwerFlow Dizcrete Internal
HPercentblloc Integer Internal
HPercenttdemCheck Integer Internal
HFlatform Integer Internal
H#ScanCount Inkeger Internal

Rl
RGEL
Rl
RGL
Rl
R&EU
RGU
RGU

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, I/O error 821 has occurred with driver one. The

# OFault is turned ON.

% Data Watch List
File Edit “iew Hel

Reading from the Controller

To edit and save alogic program located in the GL C unit, read the program from

the Controller.

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

* Receive the screen data and logic program viathe “ Transfer” window of

GP-PRO/PB 111.

» Receivethelogic program viathe Editor.

This section describes how to receive alogic program using the Editor.

For details on how to receive a logic program via the Transfer win-
dow in GP-PRO/PB 111, refer to the GP-PRO/PB |11 Operation
Manual, Chapter 7 —* Data Transfer.”

B To Read from the Controller

1. If the Controller is Online, from the [Controller | menu, select [Go Offling].

Pro-Control Editor Ver. 4.3 Operation Manual
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Important

Controller Verification

4

ote

—t:
X2
A

Property
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Running the Ladder Logic Program

The Controller must be stopped before doing a “read from controller”
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 in the Editor.

You can now make changes to the program and/or save it asa*“.PRW file.”

The program currently being edited on the Editor is checked to seeif it isthe same
asthe program currently running. Check results are displayed in the following
dialog boxes:

When the programs are the same

When the programs are different
Yerify against Controller.

@ Logic programs are the zame.

¢ Variablevalues and comments cannot be checked.

* If two programs have the same name, but arelocated in projects with different
names, they will not match.

Select the [Controller] menu’'s [Property] item. The GLC program’s property
information list box will appear.

The [Property] dialog box is shown below.

% Property &
File name Sodal.wl
Frogram rmemon 5% (6784130429 butes)
Yariable memory 2% [F04/32704 bytes)
Flatfarrm GLC2300
Target scan 10 mz
W atchdog timer 500 s
Dizable auto start OFF
Stop ot riinor fault OFF
COM port COmM2:
COM speed 38400 bpz
Password OFF
[l
oF, Help |
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Online Editing

Pro-Control Editor allows you to make online changes to a program running in the
Controller and have these changes take effect immediately. For the demonstrations
and examples in this chapter, use the Soda.prw sample file, located in C:\Program
Files\Pro-face\ProPBWin\GLC_Samples. All examples used here assume that the
ladder colors and preferences use the system defaullt.

A\

A When switching to monitoring mode, if the main unit’s logic pro-

! gram and the PC’s program do not match, Pro-Control will upload
Important  the main unit’s logic program to the PC, which will overwrite the
PC’s current logic program data. Therefore, prior to using this fea-
ture, be sure to always save your current PC program, even if it
matches the main unit’s logic program.

Before Editing

B To Execute the Example Program

1. Open the Soda.prw samplefile. It isincluded as a Pro-Control Editor sample
program and is located in C:\Program Files\Pro-face\ProPBWin\GLC_Samples.

2. Write this program to the Controller.
3. Go online to the Controller.
4. Start the Controller.
For Controller operation, see Chapter 2 —*“ Running the Ladder
Logic Program.”
B Program Changesthat can be made Onlinetoa GLC

Online editing features are restricted to the GLC platform. However, the following
changes can be made to a program while it is running online in the Controller:

¢ Turning ON/OFF discrete variables

* Integer value changes

il Using Colors for Online Editing

The Editor uses default colors to indicate specific aspects and changes to a ladder
logic program while running online. The default colors are:

Colors Description

Green Circuitis on

Red Error has occurred on the rung
Purple Online editing is occurring

Pro-Control Editor Ver. 4.3 Operation Manual 4-1



Chapter 4 — Online Editing

B To Changethe Color Defaultsin the Editor
1. From the [View] menu, select [Colors]. The [Colorg| dialog box appears.

% Colors

Element LCalor

Clwhie =]/ [ 0K

W CkElue

[Labed

Hodiizd CnLine /] Dk Cyan [ Concel
Parameter (M| Dk Green

Parameter ¥ ale (M Dk Magenta £pply
Powered State il 0k Red

Program Description
Fung Description @ L) EIDW ﬁ

el

Help

='width of Lines

when powered: |3 E:: pixels
! when modified On-Line: |2 E:: pixels

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

Turning Discretes ON and OFF

Discrete variables can be turned ON or OFF manually, while the logic is running.
A discrete that has been turned ON is not the same as a discrete that has been
forced ON, since its state can be affected by the program while it is scanned.

B To Turn a Discrete ON or OFF
1. Right-click the‘Light’ variable assigned to the output coil on rung 2.

2. Select [Turn ON] from the shortcut menu. The‘Light' variable turns ON and
the power flow indicates that power is flowing through the rung.

Pawer_0n_puahbutton Power_0Ff_puakhbutten  Light
2 || i
Off Oif Cn
Light
{ k
on

3. Right-click the‘Light’ variable assigned to the output coil on rung 2.

4. Select [Turn OFF] from the shortcut menu. The ‘Light’ variable now turns
OFF and the power flow disappears, indicating that power no longer flows
through the rung.

2 Power flow isnot displayed in your logic if the [Power Flow] check box isnot selected
in the [Monitoring] section of the [Preferences| dialog box.

See21.1-"Preference Area Sdtings(Prior to Creatinga L ogic Program).”

4-2 Pro-Control Editor Ver. 4.3 Operation Manual



Chapter 4 — Online Editing

Forcing Discretes ON and OFF

Discretes can be forced ON or OFF while you are onlinein the Controller. The differ-
ence between turning and forcing adiscrete ON or OFF isthat, if you forceit, the
variable does not changeits state until the force is manually changed. The program
logic and I/O cannot change its state. The discrete ON and OFF operation described in
section 4.3 depends on the calculation result of the program. However, the force
discrete ON and OFF operation does not depend on the calculation resullt.

B To Forcea Discrete ON or OFF
1. Right-click the * Soda valve' variable on the output coil on rung 9.

2. Select [Force ON] from the shortcut menu.
3. Click [OK] inthe [Force] dialog box.

%/ I ndicates variable has been forced ON

Off (O]

The variable turns ON and cannot be turned OFF by the ladder logic program.
ote. |f you find that forced variables have no effect in your ladder logic program, they
2]  have probably been disabled in the Pro-Control Editor. To enable forces, click [En-

able All Forces| inthe[Start/Stop Controller] dialog box, or usethe[Controller] menu
and thetoolbar.
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Changing Variable Values

While you are online to the Controller, you can set the value of any Pro-Control
Editor variable included in your ladder logic program.

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

2. Click the ‘Number_of _Smalls' variable in the ladder logic. The [Data Value]
dialog box appears.

# Data Walue

Walue of ]T

]Number_nf_SmaIIs ||

LChange to

Jo B \
Format; ]Decimal E“ Help \

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

The value of ‘Number_of _Smalls’ isnow 5. You can change other values or close
the [Data Value] dialog box by clicking [Close].

‘Note: You can enter data valuesin Decimal, Hexadecimal, Octal, or Binary number for-
X2) mat. Simply select one from the [Format] list.

» Usethe[VariableList] or [Data Watch List] in conjunction with the [Data Value]
dialog box to quickly find and set Pro-Control Editor variables.
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Changing Variable Attributes

You can use the [Data] menu to change the variable attributes (Retentive/Global .)

This menu is enabled only when you are in the programming mode.

B Changing a Variable Attribute (Retentive)

Select the [Data] menu’'s[Variable List]. The[Variable List] window appears.
Select the variable you wish to change, and use the window (as shown) to change
its attribute. The system variable's retentive attribute cannot be changed.

<% Yariable List

File Edit View [ Data] Help

lce_pushbutton Varable Tvpe..  Chl+T
tgﬁf—mhm“ﬂ” wiatch... Chil+iw
b ediurn_pushbutto Drata 'watch List...
Mumnber_of_Larges Walue. .. Chrl+,

Murnber of Mediur

Trigegpy 1) sl
Ty DEF il

4% Yariable List
File Edit Wiew [ Data] Help
lce_pushbutton Yariable Tope...  Chil+T
Large_puzhbutton Watch Chlif
Light - .
i edivrn_pushbutto D ata ' atch List...
Mumber_of_Larges Walue. .. Chrl-+d
Mumber of kediur
Trgpsa @1 bl
Ty DEF il

Turn Global » ff
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B Changing a Variable Attribute (Global)

Select the [Data] menu’'s[Variable List]. The[Variable List] window appears.

Select the variable you wish to change, and use the window (as shown) to change
its attribute.

i Yanable List

File Edit View | Datal Help

lce_pushbutton Varable Tepe...  Chl+T
Large_puzhbutton ‘watch Chiletad
Light - .
b ediurm_pushbutto [rata whatch List...
Mumber_of_Larges Walle... Chrl+&,
Mumber of Mediur
Tyt @ ks, ]
Tyt DEF ik
Turm Retentive k]
Tum Glabal ] On
File Edit View | Datal Help
lce_pushbutton Yariable Tupe...  CtrleT
Large_puzhbutton wighch Tl
Light - .
: [rata ‘wiatch List...
Walue... Chrl
Ty E1) k5 |
Ty DEF i
Tum Retentive r
Tumn Global k

Orff
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Syl Data Watch List

B To Changethe Display Mode of All Sdected Variables Smultaneoudy

Select the [Data] menu’'s [Data Watch List], then select adisplay modein the
[View] menu. This allows you to change all of the selected variables' display
mode to the designated display mode at the same time.

D ata Watch List

File  Edit [ View]| Help

. H3T)) Tofel (AT
Einary Ctrl+B
+ [ecimal Ctrl+D
Hexadecimal Ctil+H
Oetal Ctrl+0

B To Display Array Elements

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

1. Select the [Data] menu's[Variable List] and [Data Watch List].
2. Select the [Data Watch List]’s[Edit] menu, then select [Add Elements].

Powe Delete Watch Del
Powe  addwiatch..  Ins I

lce | Add Elements Ctil+E

0 RO LF: O
Walue. .. Chrl+2,
ML) T @ Chsh
T D EF il
Farze K|
Faree OFF

Eremane Foree Tk

Foroe Lizt...
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] online Edit (GLC2000 Series Models)

The GLC2000 Series allows you, while in monitoring mode, to change alogic
program asit is executed.

In online edit, six types of editing functions are available:
1. Add Rungs

2. Replace Rungs

3. Delete Rungs

4. Add Labels

5. Add Subroutines

6. Add Variables

Editing Functions in Online Edit
B Add Rungs

Thisadds asingle-line ladder circuit between designated rungs.

Select the [I nsert] menu’'s[Rung] command.

i

b
[ [oo. 5. [T [ e][0]
o[+ 5]

If avariableis added at thistime, the variable add instruction is executed at the
same time.

B Replace Rungs

This edits the ladder circuit of an existing line.

Instructions can be inserted, replaced, or deleted.

If avariableisadded at thistime, the variable add instruction is executed at the
same time.
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B Delete Rungs
This deletes a selected rung.

m
i oe.[c. [ [ 6] [0
7] Calalb [0

Variables are not deleted at thistime.
B Add Labds
This adds alabel.

Select the [Insert] menu's [L abel] command.

B Add Subroutines
This adds a subroutine.
Subroutines are inserted between END label and PEND label.

Select the [I nsert] menu’s [Subroutine] command.

ORAEEEI

[0]2.|&
—[#]Falaled [w[»]» (s ule][1 8]

B Add Variables

This adds a new variable.
Additions can be made by opening the [Data] menu and clicking [Variable type].
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B Writing an Edited L ogic Program

Thiswrites edited logic programs to the GL C unit by opening the [Controller]
menu and clicking [Write changes]. Or, if editing more than one rung, the logic
program will be written to the GLC when you begin to edit a different rung.

B Restoring an Edited Logic Program
The rung that you are currently editing revertsto its previously stored state.

After creating alogic program with the Editor, thelogic program will be written to the
FEPROM using the [Writeto Controller] command. After sending thelogic program
to the GLC and starting it up, the FEPROM contents are copied to the GLC unit’s
SRAM. With online edit, thislogic program in SRAM is edited. The logic program
saved in SRAM may belost due to a dead battery** when the power supply is OFF. In
this case, the logic program stored in the FEPROM isread at the next startup. There-
fore, be sure to back up the edited logic program with the [Copy to FEPROM |
command in the GLC OFFLINE menu, or save asaPRW file using the Editor.

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

Entering the OFFLINE menu causes the GL C logic program and the display function
to stop, afterward will start up from the initia state once again.

1. ALithium battery'slifetimeis:
. 10 years when the battery’s ambient temperature is less than 40°C
. 4.1 years when the battery’s ambient temperature is less than 50°C
. 1.5 years when the battery’s ambient temperature is less than 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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When an edited logic program is copied to FEPROM, the system can continue
operation by reading the logic program from FEPROM, even if the logic program
saved in SRAM islost.

MATH MENU

PLC SETTING

COMTROLLER MEMU

COMTROLLER SETTING 1
COMTROLLER SETTING 2
COMTROLLER DIAGMOSIS

COPY TO FEPROM

-j-j Flex MNetwork Driver

Be sure to copy to FEPROM. If [Copy to FEPROM] is not performed after
C@"" editing the logic program with online edit, the “No Backup logic program in
FEPROM” warning message will be displayed at GLC startup. If copying to
FEPROM is not done and the logic program saved in SRAM is lost, the
system will execute the logic program saved in FEPROM prior to editing with

)

online edit.
;\ When data in SRAM is lost, the logic program is read automatically
H from FEPROM. However, a minor error will occur in this case, and with
Important

some systems there may be a problem in automatic execution using
the logic program in FEPROM. In such systems, select to set the [Con-
tinue Error Switch], so that the logic program is not automatically ex-
ecuted.

B Saving viathe Editor

After editing the logic program online with the Editor, you can save it asa PRW
file by switching to programming mode . Execute the edited logic program by
downloading the logic program saved in SRAM to the GLC.
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Using the Editor and GP-PRO/PB I

GP-PRO/PB I11 allows you to create operation screens that are linked with the
parameters created by the Editor. These screens allow you to operate or monitor
the ladder logic program and the controller.

This chapter focuses on how to create operation screens for the GLC unit using
the GP-PRO/PB 111 software. Here, a short tutorial is given that uses aladder
program to pump water from atank.

SWM Importing the /O Symbols to GP-PRO/PB liI

The followings steps explain how to import GLC parametersinto GP-PRO/PB 111.

SNl Starting Up the Editor

1. Click the Windows [Start] button, point to [Programsg], [Pro-face], and
[ProPB3 C-Package], then click [Project Manager].

2. The Project Manager screen appears.

B To Create a New Project

1. In the Project Manager screen, select [New] from the [Proj ect] menu, or click
[New]. The New dialog box appears.

2. Designate the settings for Description, Display (GP) Type, PLC Type, and
Extended SIO Type, and then press [OK] to enter the settings.

New

JEE

=Desvice/PLC Type
|DIGITAL Electranics Corp T

MEMORY LINK SI0 Type Fl

~Extand 510 Typ

Jnune FJ‘ Help
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Chapter 5 — Using the Editor and GP-PRO/PB lli

3. A window appears, asking whether you will create aLogic Program or a Screen.

New

Edit Logic Program

Edit Screen

Cancel

Edit Logic Program:  Starts up the Editor

Edit Screen: Starts up the Screen Editor
Cancel: Returns to the Project Manager

@Ik\l\ote: When you attempt to create or select a different Project File after creating a new
X2) Project File, a confirmation window appear s asking if you want to save thefile. Click
[Yes] to display the“ Save As’ dialog box on the screen; click [No] to close the screen

without saving thefile.

B Select Existing Projects

Click [Select] from the [Project] menu on the Project Manager’s window, or click
the [Select] icon.

Select the folder Select This field displays
where the desired | Lookin [& database E]' the name of the
Project File is lo- B Corveyor Start PROW Project File selected
cated. igital Flant prws from the list. You are
A St also allowed to
specify the file by
entering the desired

This area displays a
list of the currently

selected folder and file name.
}23 nngagreosj eo Cf ttshe ex Filenme:  [GLC_E sample prov A [ oeen ]
Files of type:  [‘windows Project Files [*prai] N ’m
Description ; J GLC Preject | )
Display Type: J GLC2600 |
Device/PLC Type: J MEMORY LINK 510 Type | Select the type of
Estend 510 Type: J none | file.

y

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

Select “MEMORY LINK SIO TYPE” when no external devices (such as
imporant PLCs, temperature controllers, or inverters) are connected.
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Chapter 5 — Using the Editor and GP-PRO/PB Il

1. Click [Select] from the [Proj ect] menu on the Project Manager’s window, or
click the [Select] icon.

2. Select the desired Project File from the list, or enter the name of the desired
Project File.

Select

Lok jn. | G detabase E”

Conveyor Start PR
ikal Plant proy

[7]x]

File name: JGLE_E wample. pri ‘ | Open I
Files of type: J\Au’indows Project Files [*.pru] E‘ Cancsl
Description J GLLC Project

Display Type: J GLC2600

Extend SI0 Type: J nane

|
|
Device/PLE Type J MEMORY LINK 510 Type |
|

3. Click [Open] to execute the command.

W Startup Iconsof a Logic Program
Create: Create alogic program with the Editor.
Monitor:  Monitor alogic program.
1/O: Designate the I/O configuration.
Variable: Displaysthe Variable List.

‘Note: Theicons of alogic program are enabled only when the GL C Seriesunit is set asthe
X2 Display Type.

To select aProject File created with an earlier version of the program (aWLL
file), you must first re-allocate the previously imported WLL file. Selecting the
WLL filefor re-allocation will open the following dialog box.

GLC Logic Program - GLCEwmbaol

Canmot find logic program in this project.
Flease import a suitable * WLL file.

When selecting Tancel), this project cannot be opened,
a0 please import * WLL file by reselecting this project from the treeview pane again
It wo select WO, an empty logic programy will be set nto this project and will initialize the (GLC smnbolz,

Lo som want to stert importy

E 0w [ e
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Chapter 5 — Using the Editor and GP-PRO/PB lli

Pasting Instruction Data

First, save the logic program you created earlier in order to assign vari-
ablesto the addresses of parts and tags used for screen creation. The
variables are imported to GP-PRO/PB 111 by saving the program.

You can place parts that correspond to the instructions by copying the
desired instructions in the logic program created with the Editor and

pasting them to the Screen Editor.

You can also insert the instructions that correspond to the parts by copying
the parts placed on the screen and pasting them into the logic program.

B Converting Instruction and Part Data

Each instruction corresponds with one or more Parts.

@ Converting Instructions to Parts

Instructions convert to the following types of Parts.

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

NO (a Contact) Bit Switch

NC (b Contact) Bit Switch

PT (Start Up Contact) Bit Switch

NT (Start Down Contact) Bit Switch

OUT/M (Out Coil) Lamp

NEG/NM (Reverse Coil) Lamp

SET/SM (Set Coil) Lamp

RST/RM (Reset Coil) Lamp

CTU (Up Counter) Numeric Display/Graph/Keypad Input Display
CTD (Down Counter) Numeric Display/Graph/Keypad Input Display
CTUD (Up Down 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

@ Converting Partsto Instructions

Parts convert to the following types of Instructions.

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

Bit/T oggle Switch

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

OUT/M (Out Coil)

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

NEG/NM (Reverse Coil)

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

SET/SM (Set Coil)

TON (On Delay Timer), TOF (Off Delay Timer), TP
(Pulse Timer)
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Chapter 5 — Using the Editor and GP-PRO/PB Il

B Pasting L ogic Program Instructions on a Screen

Copy alogic program instruction and paste it on a screen. When pasting an in-
struction, select the type of parts to which the instruction is converted.

A * Prior to copying an instruction, you are required to assign a variable
! to the instruction. An instruction that has not been assigned a vari-
Important
able cannot be pasted on a screen.

* Be sure to save the logic program before pasting an instruction.

@Ikv\ote: When theinstruction is modified via the Editor after pasting the instruction on the
2] GP-PRO/PB I screen, the changewill not bereflected in the GP-PRO/PB 111 screen’s

instruction.

1. Select the desired instruction.

%4 Py GLC_Example

e o))

w[ol(v]a]

Light

ot

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

Ice_pushbutton  Cup_Present_for_lce

ot ot

Srmall_pushbutton OV
Pt D
oft 4000{IN- OUT|Fill_Tirmer PT
2000
olpv
] y
o

2. Select the [Copy] command from the [Edit] menu. The selected instruction is
copied to the Clipboard.

— L

Help

Hlole[o. R E][e][@]

Reset_Counters<<

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

[ERLET

Off

|AecDIJEFPCGUHIREKLIMNRPARS T |

e[ 7207 [Ready

Small_pushbutton
)

off
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3. Onthe GP-PRO/PB |11 screen, sdlect the [Paste] command from the [Edit] menu.

[- O[]

Help

12 long as the push-button is pressed,providing a cup is present
W
w

%
— Present for Ice

— 1}

y Reset_Counters<<

Off

[A2cPdEFGUHIKKLIMNNNPARS T EWWUV YWY

Tree Ciboad ot e

o e e
EE =Rl L -]

[[E Ewiins o e J[SEions | Biworingt @ Fartsho. |G Focoms

4000|IN- - QUT|Fill_Timer. PT
2000

off
[
LN Elm— En DN
] Ba& 7amm

4. Select the Part to which the instruction is converted, and click [OK] to confirm
the selection. The Select Parts dialog box shows the Parts that can be used for
the copied instruction. When only one type of Part can be used for an instruc-
tion, that Part will not display in this window.

Select Parts

Fie Graph

Half Pie Graph
Tank Graph
Meter Graph
Mumenc Display

K.eypad Input Dizplay

Humber_of Smalls. 0¥
MHurnber_of_Smalls. Cv
Hurmber_of_Smalls.Cv
Hurmber_of_Smalls.Cv
Mumber_of_Smalls. W
Murnber_of_Smalls. v

Hurnber_of_Sme

| Cancel H

Help

5. In GP-PRO/PB I11, select the [Paste] command from the [Edit] menu.

Bar Graph Settings [BA_001]

[ General Settings | Graph Setings | ShapesColor | Alam Settings |

Deserplion

1 sbsolute

£ Relative:

“word Address

| Hrowser

T Displap Mode +/-

il B1: Untitled 1~
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B Copying and Pasting Partsfrom a Screen to a L ogic Program

Important

Note:
2]

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

Prior to copying a part, you are required to assign a variable (GLC sym-
bol) to the part. A part that has not been assigned a variable cannot be
pasted into a logic program.

e Variablesareregistered in the Symbol Editor as GL C symbols by saving thelogic
program.

e After pasting an instruction into the logic program screen, any new changesthat are
madein GP-PRO/PB |11 will NOT beréeflected in the pasted instruction.

1. Select the desired part on the Screen Editor.

[WE?: Untitled1*

Wl Pats ) Tags ) Objects

] Change Dider
s

2. In GP-PRO/PB 11, select the [Copy] command from the [Edit] menu. The
selected part is copied to the Clipboard.

3. In the Editor, select the rung you want to insert the instruction on, and then
select the [Paste] command from the [Edit] menu.

[ %] Pl [w] e/ s w]e] [ v [&)

|- START

The Light remains on until the Power_Off_pushbution is pressed
The Powar On
pushbution starts
soft dri

chine

Power_On_pushbution  Pawer_Off_pushbutton Light
I

X N
Off [uli} Off
Light
N

Off
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4. Select the instruction to which the part is converted, then double-click to
confirm the selection. When the Part can be converted to more than one kind of
instruction, alist of instructions to which the part is converted appears on the
screen corresponding to the copied part.

B[] (o[ X[24 [#A]
#]Palalb (w]>]

B Dragging/Dropping Partg/l nstructions
You can copy and paste instruction data and parts by dragging and dropping them.

all instructions and/or Parts. A part or instruction that has not been
Important  gssigned a variable cannot be dragged and dropped.

Before using the Drag and Drop feature, variables must be assigned to
Z lg

@ Dragging and Dropping an Instruction

You can place aPart on a GP-PRO/PBIII screen by simply dragging the desired
instruction from the Editor.

' Be sure to save the logic program before dragging and dropping an
imporane INStruction.
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@V\ote: After pasting an instruction into thelogic program screen, any new changesthat are
2] madein GP-PRO/PB |11 will NOT bereflected in the pasted instruction.

Board - GLC_Exampls
i View Option Draw Tags Pante Special Libraifry

@@ g » |8 ‘l] | B Edt View §Esv toller  Help
IRl - » 00 @2 ki @ B & w1 2B [X[ed 1 # oo 2. il (6] (@]
[ #]Palelei(wa] ] »a [w]6)[1]3]

)

(W7 Untitled 1= Ice_pushbutton Cup_Present for_lce Ice
— [ E— f | O
of of of ‘
Small_pushbution TOY
Pt N On
oy 4000|IN OUT|Fil_Timer.PT
2000

Medium_pushbutten TG
P

Oft

HE
T2

@ Dragging and Dropping a Part

You can place aPart on a GP-PRO/PB 111 screen by pressing the CTRL key while
dragging the desired instruction from the Editor.

‘Note: After pasting an instruction into thelogic program screen, any new changesthat are
2] madein GP-PRO/PB |11 will NOT bereflected in the pasted instruction.

[WlB ?: Untitled1=

The Light remains on until the Power
The P

pushb starts tf
soft drink machine
Power_On_pushbutton Power_Off_pushbutton
) e ()
Off Off
Light
N

off
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B Address Keypad Data Entry

The Editor alows you to designate a bit by adding an extension (.X [m]) to an
integer variable. You can also designate abit in GP-PRO/PB |11 by adding an
extension (.X [m]) to an imported integer variable.

Refer to the Pro-Control Editor User Manual, 2.3 —* Accessng Array Vari-

ables”

To designate the bit for a variable (GLC symbol) of alogic program, click the
Address Keypad's[Logic] button to call up the GLC Symbol Keypad.

Bit Switch Settings [BS_001]

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

Degcription

Click here to display
the drop-down list of

the device names. — |

Backspace key
Keys for hexadecimal

input

Displays the GLC
Symbol Keypad.

Designates the bit for
the GLC symbol here

Returns to the Ad-
dress Keypad.

|

Operation Bit Address

Activates the Address
Keypad

D Fonitor
[Address Keypad]

Bit Address
fZZIZIQE;IEEEEﬂE -

Back Ok 4
__ﬁ]ra — 1573
[ o]e|F 4] 516

15T

-GLC 0 ENT

[GLC Symbol Keypad]
Bit Address

fovwglogicTime [*-

=

- RET

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

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

Click here to close the
Address Keypad.

Display window

Clear key

Press the Enter key to
confirm the entry.

Displays the pull-down
list of GLC symbols.

Press the Enter key to
confirm the entry.

%Ikv\ote: Only normal integer variableswill beimported to GP-PRO/PB |11, whether you des-
2] ignateabit in aninteger variable or not. To access a bit in an integer variable, desig-
natethat bit in GP-PRO/PB 111.

5-10 |
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B Variable Restrictions
When using GLC variablesin GP-PRO/PB 11, the following restrictions apply.

When exporting normal symbols, the GLC symbols will not be output.

When copying and pasting normal symbols, the variables located in the Con-
troller cannot be designated.

When entering normal symbols, variables located in the GLC symbols cannot
be designated.

If the Display (GP) Typeis changed from a GLC to anon-GLC type, the GLC
symbols will be changed to normal variables and the automatically allocated
addresses will be cancelled when the GLC symbols are designated in the
original GLC type. In this case, the screen containing the GLC symbols settings
is automatically changed to the status requiring preparation for transfer. Review
the GLC symbol allocation.

When performing a ssimulation of a screen containing GLC symbols, the device
information field on the Simulation screen will not display the devices desig-
nated with GLC symbols.

The GLC series does not support a device type for the Editor variables. There-
fore, the device type and address used for indirect designation of GP-PRO/PB
[11 E-tags and K-tags cannot be specified.

The GLC variables are handled in the Low-High order of a 32-bit device.
The GLC arrays shown with “[ ]” are shown with “<>" on the GP-PR/PB I11.

The number of GLC variables that can be used with GP-PRO/PB |11 softwareis
limited to 2048. One element in an array is counted as one variable. If the
number of global variables exceeds 2048, register the variables you will not use
with tags and parts of the GP-PR/PB |11 as non-global variables.
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SHECE Screen Creation Example —“Pump” Tutorial

The Pump Tutorial shows you how use GP-PRO/PB |11 to create a screen linked
with alogic program. This program is designed to draw up water from atank
using a pump.

B To Start up the Editor
1. Inthe Project Manager window:

a. Click [Logic Program/Edit] to open the Pro-Control Editor screen.

55 Plant 1_prw : Production Monitoring - Project Manager

Pioject  Screen/Setup Contiol  Utilty  Help

BLERE00

MEMORY LINK 510 Type

a nene

Ready /’;I

b. Click [Editor/Screen] to open GP-PRO/PB 111 Editor.

2. Create alogic program as shown below, using Pro-Control Editor. Refer to the
completed sample of the screen in the “ pump.prw” file.

IS TART
Fump LT ADD
22— ——EHN (] EM  DMNF——
Off TanklLevel |, TankLevel [A C
o] o]
B B
Fump LT ADD
I— ——EHN (] EM  DMNF——
Off TanklLevel |, TankLevel [A C
o] o]
B B
4f—END
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3. Savethelogic program to import the Pro-Control Editor variables. The vari-
ables can now be used in GP-PRO/PB |11 Editor.

4. Drag and drop theingruction from the Pro-Control Editor screento GP-PRO/PB 111
Editor. When the Sdlect Parts did og box gppears, sdlect “ Bit Switch,” then dlick [OK].

EXEEEEEE KELIMNODPORS T & T
[F32.378 _|[_ 7207 | Crestes Bit Swich obiects @ [oen |

5. Set the “Operation Bit Address’ to “ Pump,” then click [Place]. The* Pump”
Bit Switch is created in GP-PRO/PB 111 Editor.

6. Next, create atank graph in GP-PRO/PB I11 Editor. Click the [Tank Graph]
icon from the toolbar, or open the [Parts] menu and click [Tank Graph].

7. Select “#Status’ from the Word Addresslist, then click [Place].

Tank Graph Settings [SG_001]

General Settings | Graph Settings T Shape/Color T Alaimn Settings |

Description

¥ Absolute i Relative

Word &ddress
i T Display Made: +-

n
#5canTime
#5canCount

HPercenttemCheck

| Place ] ‘ Cancel 1 ‘ Help

B|#|%hErias 3

BE | ha o

5 007 Fump. Fums,
56001 #5tatus

W Pate W Tags ) Objects

Lk Select £ Change Orer |

DIEFGOHIRKLIMNOEPOQRS Tt HWUY v W
=1 Csr— )
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Transferring Screens to the GLC

B Transferring GP-PRO/PB |11 Screenstothe GLC
1. Click the GP-PRO/PB 111 screen’s[Transfer] icon.

2. Open the [Setup] menu and click [Transfer Settings| to open the Transfer
Settings dialog box. Be sure to select the “ Control Data” checkbox in the
“Send Information” area, then click [OK] to transfer the data. If an error
occurs during data transfer to the GLC, an error message will appear in addition
to the current “Overall Progress’ display.

Transfer Settings

Send Information: Camrnunications Port

M1 I

BaudRate [115.2K I~1{ibps)
Fietry Count 5 :,Z

Send To
"?GP [d

Use Extended Program :
ﬂ Simulation

é Upload Information
IJ GP System Screen
| Filing Data[CF card]

Ié Dats Trans Fune C5Y DatalCF card]
] Contol Dtz

= Transfer Method
2 Send &)l Screens
) Automatically Send Changed Scieens
£33 Send User Selected Screens

=5 etup:
1% Automatic Setup

1 Force Spstem Setup
£ Do NOT Perfom Setup

ot

5-14

ote:

)

Setup CFG file
8 English
£ Japanese
£) Selecion  |\PROGREM FILESVFRD FACEPROPEWIN [ Baues.. |
|| i3 | ” Cancel | ” Help |
i® Transfer | _ O] x|
Tranzfer Setup  Wiew Options Help
B| o BlE| bk Ll & 0 P B
Froject File: IGLC T Tranzfer kMethod: IAulomatic
o Syztem Setup: IW
Drescription: IUntitIed
Send To: IGP
Transfer Status Prepare Status:
|
Overall Progress:
Ready Tk

Whiletransferring datato the GLC, do NOT usethe communication port for any other

pur pose.
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Using the “Pump” Project

B Downloading the Controller’sLogic Program tothe GLC
1. Start the GP-PRO/PBI|I.

2. Select “ Pump.prw.”
3. Click [Create Controal].
4. Select [Writeto Controller] from the [Controller] menu.

The [Download Progress] menu will appear briefly.

o

Select [M onitoring M ode] from the [Controller] menu.

6. Select [Start/Stop] from the [Controller] menu. The [Controller]’s screen
will appear.

7. Click [Start].
A Even though this tutorial does not use examples of external 1/0, when

! you wish to connect an external I/O device, be sure to set the [Control-
Important |ar/Command] menu’s [Command] area [Enable 10] selection to ON.

See 3.2 —“ Starting and Stopping the Controller.”

The ladder logic program “Pump.prw” can now be operated with the operation
screens downloaded from your personal computer.

See Chapter 3 —*Running the Ladder Logic Program.”

B Check the Project

The GP-PRO/PB 111 project has been correctly designed and downloaded if it
performs as follows:

1. Touch the GL C screen’s[ON] button, and the fluid level displayed by the bar
graph on the screen should drop as the pump empties the tank.

2. Touch the GLC screen’s [OFF] button, and the fluid level should rise because
the pump is no longer emptying the tank.

If the project does not operate as explained above, you will need to repeat the
project creation procedure.

B Summary
This chapter has explained how to:
* Open the project manager.
« Create the GP-PRO/PB |11 project linked with the controller.
e Import Editor ladder logic program variables to a GP-PRO/PBIII project.

» Associate the Editor’s variables with GP-PRO/PBII1 screen creation objects
(such as Parts and Tags).

» Download and then run acombined GP-PRO/PBIII/Editor application on aGLC.
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n Pro-Control Editor and Pro-Server

When Pro-Server isused, GLC variable read/write and 2-way functions (commu-
nication, action functions, etc.) can be executed via the Ethernet.

This Chapter explains how to use GL C variables with Pro-Server.

For details on Pro-Server, see the Operation Manual for Pro-Server
with Pro-Sudio for Windows.

This section explains how to import GLC variables with Pro-Server.

Importing GLC Variables

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

GLC loca symboals:

» existonly for participating GLC stations
 cannot be edited

* cannot be deleted

» haveonly the bit or 32-bit HEX device types
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To Import GLC Variables

This section explains how to import GLC variables to Pro-Server.

1. Start Pro-Studio.

2. Expand the Network Entry Node list, and select the node used for importing

GLC variables.

QAPS - Pro Studio

[ m] [ES
File[E) EditE] Took(I) Programming SupportP) DataViewD] Configure(S] View(¥] HelpH)
=
mElElE=la)
f_. APS
£~ [ Wetwork Entry Node
55 WINDOWS_NT [210.160.191.172) ‘windows Personal Computer
Wm MELSEC_OMA (10.230.254.254) MITSUBISHI MELSEC-Una[CPU)
5 wINDOWS_95 [10.230.230.119) ‘windows Personal Computer
o Dai 300L2 [10.100.0.101] MEMORY LINK SI0 Types
@ Provider Information
Loglm Action List
Help s [F1] key I T |

3. The[Edit Node] dialog box appears. Designate a project file to import in the

[PRO/PB 111 project filg].

Edit Node

Mode Mame | GLCT PLC Type JMEMORY LINK 510 Type

[d|

PC Node Data

1P Address | 10230230120
Sub MetMask | 255.0.00
Gateway | 10.230.230.232

data)

PLC Type: Select Windows PC'
IP Address: Enter the same address as used in your PC's Contral Panel

Sub MetMask Unused (Use the same data as in your PC Control Panel's

Project File

T

PROIPB3) J CAProPBwWindatabaselGLC 2400 pra

| Browse...

Date of 8100
file

String data mode

4] |

ok || cancel ][ Hewe ]"

4. Open the [Tool] menu, and select [Import GL C symboal].

R APS - Pro Studio

Fils(F] Edit(E] | Programming Support(P]  DatsView[D] Configure(3) Wiew(] HelpH)

[ ] (B3

Check Prawider Information
>
E. E Search Active Node
i PS5 Save SRAM Backup Data I
B B Natwork 1. hor Metunork Project
L -% LV‘EE Impart Symol EE‘CCEWE‘CB":U]
Export Symbal ;
5 win e gompulel
u Status Monitar
i Provider
L Action L Delombtnlian
Remote Logon
Remote Logoft
Device Backup
Device Restore
Save GP Capture Data
Drata Read Perfarmance Measursment

Import spmbol(s] from GLC file.

I O |

62
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5. Thefollowing dialog box appears after GLC symbols are imported.

Pro-5tudio

@ Errar 0 symbalz
r) Regiztered 30 zpmbols.

’| * Imported GLC symbols cannot be edited.

u
Important . \when GLC symbols are imported, be sure to transfer the network

project file to the GLC unit.

« When adding or deleting the GLC variables (GLC symbols) in the
Editor, be sure to import the GLC symbols again.

* In the Editor, all variable information is remapped to the memory
every time GLC variables are added or deleted. If Pro-Server accesses
the GLC unit using mapping information that is not up-to-date, it
may cause a unit malfunction.
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/@l Errors and Warnings

Error or warning displays may appear inthe[Validity] dialog box when avalidity check
isperformed on aprogram. These errorsand warnings may berelated to aproblem
with theprogram’slogic, variables, or I/O. Theerrorsareindexed numerically, with
each numera included in aspecific range. Each range specifiesagenerd areafor youto
focus on when determining why the error or warning has occurred.

B 200-299: Logic Errors and Warnings

For information on any of the ladder logic instruction, select it in the
main window, and then pressthe [F1] key or open the [Help] menu
and select [ Context] .

@ Error 200 — Parameter should be a Discrete
Theinstruction requiresaDiscrete operand. Thiscan be:

* aDiscretevariable
e andement of aDiscretearray
» aDiscreteelement of an Integer variable

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

@ Error 202 — Parameter should bea Timer
TheingtructionrequiresaTimer variable.
@ Error 203 — Parameter should be an Integer or Real
Theinstruction requireseither an Integer or aRedl, aseither avariableor aconstant.
@ Error 204 —Parameter should be either a non-constant Integer or a Real
Theinstruction requireseither an Integer or aRed variable. It cannot be aconstant.
@ Error 205 — Parameter should be an I nteger

Theinstruction requiresan Integer aseither avariable or aconstant.

@ Error 206 — Parameter should be an Integer but not an array
Theinstruction requires an Integer aseither avariable 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 requiresalabel name, and alabel withthat name must exist.

@ Error 209 — Parameter should be a subroutine
Theingtructionrequiresasubroutinename.
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@ Error 210 — L abel isout of scope
The specified |abdl exists, 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 bethe sametypeasY
Thetwo parameters should be the sametype (for example, both Integer or both Real).

@ Error 213 — X should bethe samesizeas'Y
Thetwo parametersmust bethe samesize. That is, either both must be arrayswith the
same number of elements, or both must be 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, Redl, or Discrete, aseither asmplevariableor a
completearray.

@ Error 216 — X should be a non-constant I nteger, Real, or Discrete array
Theinstruction requiresan Integer, Redl, or Discrete, aseither asmplevariableor a
completearray. It cannot be aconstant.

€ Warning 217 — Both parameter s are constants
Theinstructioniscomparing two constants.

€ Warning 218 — I nput parameter used on output instruction
Thevariableismarked asan input (refer to [ Variable Type] window), butisusedinan
output instruction. Double-check its1/O assgnment.

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

€ Warning 220 — Preset timeis 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
Theinstruction requiresinteger asacompletearray.

@ Error 230 — X should be a Real
Theinstruction requiresarea variable. It cannot be aconstant.

@ Error 232 — Range exceeded

Thevariable svalue exceedsthearray referencerange. TheBMOV/FMOV instruction
usesthe... operand to designate the output operand’sall ocated array variable
element(s). Andement number higher thanthearray variableelement isdesignated using
aninteger constant. Be sureto designate an integer constant that iswithin the specified
range.
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@ Error 250 — Duplicate labels are not allowed

Thesamelabdl isdefined morethan once. Thisisnot allowed, evenin different sections
of theprogram.
€ Warning 251 — Empty subroutines have no effect

Thesubroutine containsno rungs. If you do not alter the empty subroutine, it will have
no effect on your program.

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

€ Warning 253 — Empty branches have no effect
Thebranch containsno instructions. If you do not ater theempty branch, it will haveno
effect onyour program.

@ Error 254 —Control instruction should belast on rung
Thisingtruction cannot haveany other instructionfollowingit.

@ Warning 255 — X isused by morethan one timer instruction
Thetimer variableisused by morethan onetimer instruction. Theresultsareindefinite.

You can use the [ References] window to find the other instruction(s).

@ Error 256 — X isused by more 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 (it does not change the valuesof itsparam-
eters).
@ Error 258 —Multiple outputsare not allowed
Anoutput ingtruction cannot haveany other instructionfollowingit.
@ Error 259 — Last instruction on branch should be an output
Anoutput ingtruction cannot haveany other instructionfollowingit.
@ 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.
€ Warning 263

Thevariableisused by morethan one coil. When theladder logic programisexecuted,
theresult of thelast instruction to which thevariableisassigned will beeffective.

@ Error 264 —NEXT instruction not found
TheNEXT instruction corresponding to the FOR instruction cannot befound.
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@ 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 contain-
ing other instructions

Moveother ingtructionsfromarung containing aFOR or NEXT instruction.
@ 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
Cannot exit the FOR-NEXT loop.
@ Error 269
Rung memeory usage % has exceeded ......%.
@ Error 270
Max no. of labels has been exceeded. Max. is2048.
@®Error 271
Max. no. of variables has been exceeded. Max. is8192.
@®Error 272
Max. no. of constants has been exceeded.
@®Error 273
Max. no. of PT/NT instructions has been exceeded. Max. is2048.

@ Error 274
Max. no. of PID instructions has been exceeded. Max. is 100.

B 300-399: Variable Errors and Warnings

€ Warning 300 — Variable hasinput or output type but no 1/0 address
assigned

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

@ Error 301 - Type not assigned
Thevariable hasnot been assigned avariabletype. To assign avariabletype usethe
[Variable Type] window.

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

@ Error 303 - Variablereferenced should be either a Timer or Counter

You have specified an dement of aTimer or Counter variable, but thevariableisactualy
of adifferent type. Refer to the [Variable Type] window.

@ Error 304 — Variable(s) referenced should be Integer type
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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, but the variableisnot designated asan array.
Refer tothe[Variable Type] window.

@ Error 306 —Array referenceis beyond size of array

You have specified an element of an array using aconstant that isequa to or larger than
€ Warning 310 —...Already exists and will be replaced

A variableby that nameaready exists. Thenew variablewill replacetheorigina vari-
ableif youclick[OK] inthe[Variablelmport Status] window.

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

@ Error 312 —-Too many war nings
The[Variablelmport Status] window displaysonly acertain number of warnings. If
you seethismessage, there may be other warningsthat do not display.

€ Warning 313 — Missing ]
Anarray typerequiresthesizeenclosedin square (*[ ]”)brackets (for example, Inte-
ger [10]).

€ Warning 314 — Array sizeisinvalid ...Assuming asize of 1
Thisvariable apparently isintended to be an array, however, the sizeisnot recognizable.
Thesize should be aninteger within square brackets. For example, Integer [10].

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

* incorrectspelling
* leadingand/ortraillingblanks

€ 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 showsonly acertain number of errors. If you
seethismessage, there may be other errorsthat it does not display.

@ Error 320 — Too many variables
You have attempted to assigntoo many /O variables.

@ Error 321 - Too many variables
You have attempted to assign too many variables. Reduce the number of variables.
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@ Error 328 —Variable creation failure
Thevariablecould not be created. Changing * (variablename)’ to non-global type.
Check variablepropertiesviathevariablelist.

@ Error 329 - Terminal not found

Thetermina corresponding to the /O address could not befound. Whenimporting the
variableligt, thetermina corresponding tothe CSV filevariable datals1/0O addressdid
not exist. Otherwise, the addresswasincorrect.

B 400-499: Logic Program Pro-Control 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.
B 500-549: Generic I/O Driver Errors
@ Error 500 -.WLL filedamage
The .WLL filemay be damaged, or an error occurred while downloading the WLL file.

@ Error 501 —Internal variable mapped to 1/O terminal
Aninternal variableismapped tothel/O termina. Changethe variable€ stypeto either
input or output.

@ Error 502 —Input variable mapped to output terminal
Thevariableismarked asan input, but it ismapped to an output terminal. Changethe
variable stypeto outpuit.

@ Error 503 - Output variable mapped to input terminal
Thevariableismarked asan output, but it ismapped to an input terminal. Changethe
variable' stypetoinput.

@ Error 504 — Discrete variable mapped to integer terminal
Thevariableismarked asdiscrete, but itismapped to aninteger termina. Changethe
variable' stypetointeger.

@ Error 505 - Integer variable mapped to discrete terminal
Thevariableismarked asan integer, but it ismapped to adiscreteterminal. Changethe
variable' stypeto discrete.

@ Error 506 - Controller variable not recognized
Thiserror occurswhen thedriver does not recognize the controller variable.

@ Error 507 - Variable not assigned to terminal
Thiserror occurswhen novariableisassignedto aterminal.

@ Error 508 - Non-supported GL C type selected
Thiserror occurswhen selecting aGL C typethat isnot supported by thedriver.
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B 600-799: PID Instruction Errors
€ Error 600 - Control block variables
Designate control block variablesasinteger arraysof 7 or moreelements.

@ Error 601 - PID parameters
PID parameters should be of integer type.

B 800-899: Specific I/O Driver Errors

For information about errors pertaining to your 1/O driver, refer to
your 1/O driver’s online help.

B 900-1000: Specific I/0O Driver Warnings

For information about warnings pertaining to your 1/O driver, refer
to your 1/O driver’sonline help.
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B Array

A Discrete, Integer, or Real variable can be designated asan array. Thismeansthat
multipleelementsof that type areallocated under asinglename.

B Bit
The basic storage el ement. Itsvalue may beeither 1 or 0.

B Bookmark

Aninvisblemarker that can be placed anywhereinyour logic, allowing you to ingtantly
return to that portion of your program.

B Branch
A paralle path of execution onarung.

B Byte
A storage e ement containing 8 bitsof information. A bytemay be assigned valuesfrom
0to 255. A Pro-Control Editor integer iscomposed of 4 bytes.

B Clipboard
A temporary storage place maintained by Windowsfor copying and pasting data. This
can be done between applicationsor within asingle application.

B Data Watch List Dialog Box
Showsdatavauesasthey change. You can adjust the updaterate in the [Pr efer ences)
dialog box.

B Descriptions
A description can be up to 32767 single-byte characters of text, which describe some
part of your program. A summary of descriptionsmay be viewed with the [Description
List] window.

B Discrete Point
A point that can have one of two states: OFF or ON.

B Dragand Drop

Press and hold down theleft mouse button, move the cursor, then release. The cursor
pointer indicateswhether thereleasedestinationisvalid.
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B Element

Anéementisanamefor apart of, rather than thewhole, variable. Thispart can be:
» andement of aTimer or Counter variable

* aneementof anarray
* apart of anInteger

Error (Fault Conditions)
Therearethreetypes: Major, Minor, and|/O.

* A Mgjor Faultisserious. When thisoccurs, the Controller stopsexecuting logic
immediately. The editor showsthestateas“MAJOR FAULT.” To clear the condi-
tion, the Controller must bereset using the[Star t/Stop] window.

* A Minor Faultisonethat can be safely ignored.
 Anl/OFaultisafaluretoread or writel/Oin.

Focus
A black rectanglethat highlightsasdlection intheladder logic program.

Forces

Discrete points can beforced either ON or OFF. Thisoverridesany actionsthelogic
may take. For example, if avariableisforced OFF, but thelogicistryingtoturnit on, it
staysoff. A list of theforcesin your program can beviewed with the[ForceList]
window.

GLC Controller

The GL C Controller executesladder logic and controlsI/O. The Controller isinvisible
and performsthe GL C unit’sextended tasks. The Editor monitorsthecontroller in
MonitoringMode.

Hexadecimal

A base-16 representation of aninteger value. These can be entered, starting with 16#
(for example, 16#FF is255).

I[EC 61131-3

A standard devel oped by theInternational Electrotechnical Commissiondefiningthe
printed and displayed representation of fivecontrol languages, including:

* IndructionList(IL)

» Ladder LogicDiagrams(LD)

» FunctionBlock Diagrams(FBD)
» Structured Text (ST)

» Sequentia Function Charts(SFC)

Thesmallest component in arung which instructsthe Editor Controller to performa
specific function (such as Discrete, Bit operand, Datacontrol, Operand, Timer/Counter,
and Program control instructions). Instructionsin the Editor are based onthe IEC
61131-3 specification.
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B Instruction

Thesmallest component in arung which instructsthe Editor Controller to performa
specific function (such as Discrete, Bit operand, Datacontrol, Operand, Timer/Counter,
and Program control instructions). Instructionsin the Editor arebased onthe IEC
61131-3 specification.

B |nteger
A storagedement containing 32 bitsof information. Aninteger may be assigned values
ranging form —2147483648 to 2147483647 (16#00000000 to 16#FFFFFFFF in
hexadecimal). Integerscannot contain decima points.

B Internal Variable
A variablethat isnot mapped to an I/O point.

m /O
[nput/Output. The Editor Controller connectsto physical (real-world) devicesthrough I/
O hardware supplied by third parties.

B |/O Address
An addressassigned to avariablewhen it ismapped to an I/O device. Theformat of an
I/O address depends on the driver it ismapped to.

B L abel Name
A name containing up to 32 charactersthat identify or label aposition within theladder
logic. It cannot start with adigit.

B | adder Logic
The collection of rungsthat make up your application. It isso named, becauseit looks
somewhat likealadder.

B Offline
When Offline, the Editor workswiththedisk file*.prw’ containing aladder logic pro-
gram. Thisprogramisdevel oped offlineand then run onlinewith the Controller.

B Online
TheEditor monitorsaprogramwhichruns‘live’ with the Controller (for example,
Power_of pushbutton or ResetButton, ALARM?2).

B Parameter
Aninput to or output from aninstruction. Parametersare entered into the Instruction
Parameter Box.

B Power Flow
The path that the power istaking through the ladder logic program.
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B Real
Any number containing adecimal point or being represented in scientific notation. The
rangefor area in Pro-Control Editor is+2.25e3® to +1.79e%, |t can have up to 15
sgnificantdigits.

B State Flow
Highlightsindividua instructionsbased onther parameters. Each contact ishighlightedif

itisableto 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) |abels. When you
click [Subroutine] fromthe [l nsert] menu, both a“ Subroutine Start” and a“ Subrou-
tineEnd” marker iscreated. You can theninsert |ogic between thetwo labels, but other
subroutines cannot be placed within the subroutines.
Subroutinesare called with a* Jump Subroutine (JSR)” instruction. They can becalled
from many places as often as needed, but they cannot be called from themsalves. The
advantageisthat the code for subroutines needsto bewritten only once. A subroutine
nameisrequired.

B SubroutineName
A Subroutine Name consistsof up to 32 letters, digits, and/or underscores. It must
beginwithaletter.

B System Variables

System Variablesare specid, predefined variablesthat provideinformation about the
controller’ sstatus or affect itsoperation. They perform likeordinary variables, except
that they are created automatically and cannot be del eted.

B Variable

Storagelocationsfor datava uesare called variables. Easy-to-understand namesare
recommended to use, rather than using numbered addresses. A variablenameisupto
20 |etters, digits, and/or underscores. It cannot start with adigit. Somevalid examples
are; Power_Off _pushbutton, ResetButton and ALARM?2, etc. The Editor createsan
appropriatetype of variable automatically assoon asanew variable nameisentered
either in[Parameter Box] or the[Configure /O] window.

B Watchdog Timer

Detectsan error if the programdid not finish running uptothe*END” rungwithina
certainlength of time. To set “Watchdog Timer,” select [Setup] fromthe[Controller]
menu, and enter timein millisecondin the[Watchdog Timer] box inthe[Tuning] tab.

B Word

A storage element containing 16 bitsof information. A word may beassigned values
ranging from 0to 65535.
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