PREFACE

Thank you for purchasing “LogiTouch Editor Ver. 1.0” ladder logic programming
software for use with Pro-face LT Series displays.

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

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

(1) Thecopyrightstoal programsand manualsincluded inthe*LogiTouch Editor
Ver. 1.0” (hereinafter referred to as “this product”) software are reserved by
the Digital Electronics Corporation. Digital grants the use of this product to
its users as described in the “ Software Operating Conditions section”. Any
actionsviolating the above-mentioned conditions are prohibited by both Japa-
nese and foreign regulations.
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| (2) The contents of this manual have been thoroughly inspected. However, if
I you should find any errors or omissions in this manual, contact your local
| representative.

| (3) Please be awarethat Digital Electronics Corporation shall not be held liable
I by the user for any damages, losses, or third party claims arising from the
| uses of this product.
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(4) Differences may occur between the descriptions found in this manual and the
actual functioning of this product. Therefore, the latest information on this
product is provided in datafiles (i.e. Readme.txt files, etc.) and/or separate
documents. Please consult these sources as well as this manual prior to use.

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

— e e e e o  —————— e

© 2002 Digital Electronics Corporation. All rights reserved.
Digital Electronics Corporation April, 2002

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

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

This product omits individual descriptions of each of these rights.

Trademark / Trade Name Right Holder
Microsoft, MS, MS-DOS, Windows,
Windows 95, Windows 98, Windows Me,
Windows NT, Windows 2000, Windows
Explorer, Microsoft Excel 95
Intel, Pentium Intel Corporation, USA
Digital Electronics Corporation

(in Japan and other countries)
Ethernet Western Digital Electric Corporation, USA
International Business Machines

Corporation (IBM), USA

Microsoft Corporation, USA

Pro-face, Flex Network

IBM, VGA, PC/AT

The following terms used in this manual differ from the above mentioned formal
trade names and trademarks.

Termused in this manual Formal Tradename or Trademark
Windows 95 Microsofte Windowse 95 Operating System
Windows 98 Microsofte Windowse 98 Operating System
Windows Me Microsofte Windowse Me Operating System
Windows NT Microsofte Windows NTe Operating System
Windows 2000 Microsofte Windowse 2000 Operating System
MS-DOS Microsoftt MS-DOSe Operating System
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MANUAL SYMBOLS AND TERMINOLOGY

This manual uses the following symbols and terminol ogy.

B Safety Symbols and Terms

This manual uses the following symbols and terms to identify important informa-
tion related to the correct and safe operation of this product.

Symbol Description
Indicates a potentially hazardous situation that could result in serious injury
! : 5 or death.

Indicates a potentially hazardous situation that could result in minor injury or
A equipment damage.

Indicates a potentially damaging action or dangerous situation that could
! result in abnormal equipment operation or data loss.

/2=\ | Indicates instructions or procedures that must be performed to ensure
Careful! | correct product use.

=7
Indicates instructions or procedures that must not be performed.

B General Information Symbols and Terms

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

Symbol Description

@\ Provides hints on correct product use, or supplementary
Note: - -
information.
S

Indicates an item's related information (manual name, chapter,

- :
— |section, sub-section).

Refers to keys on the computer keyboard.
sc r
B Keyboard Conpatibility List

Indicates peripheral devices such as temperature controllers,

ES;?/:Z:' inverters, etc. It does notinclude devices connected via the Flex
Network or DIO.
T Generic name for the "LogiT ouch Series" Graphic Logic Controller
made by Digital Electronics Corporation.
_ Indicates Digital Electronics Corporation's LogiT ouch integrated
LT Editor

development software "LogiT ouch Editor" Version 1.0 (this product).
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B Keyboard Compatibility List
This manual uses the following symbols to indicate computer keyboard keys.

The key names used by your computer keyboard may differ. Please use the chart
below for reference.

Type| PS/2 Compatible
Symbol 101 Keyboard

Esc Esc
£
Ctrl
t Shift
Alt
Delete

Back

space Backspace

LOGITOUCH SERIES

The LogiTouch Editor supports the following LT models.

Series Type Product Model
Type-Al  |GLC150B-XY32SK [GLC150-BG41-XY32SK-24V

Type-A2  |GLC150B-XY32SC |GLC150-BG41-XY32SC-24V
LogiTouch Series [Type-B GLC150B-FLEX GLC150-BG41-FLEX-24V
Type-B+ |GLC150B-XY32KF  |GLC150-BG41-XY32KF-24V
Type-C GLC150B-RSFL GLC150-BG41-RSFL-24V

@\ For the types of external devices supported by LogiTouch Editor, please refer
Note: " . : "
X2 to " External Device Connection Manual" .

HOW TO USE THISMANUAL
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HOW TO USE THIS MANUAL

B Structure of the Manual

The"LogiTouch Editor Ver. 1.0 Operation Manual - Logic Programming Guide"
isthefirst in aseries of manuals for this product and explains how to use the LT
Editor. There are three other manualsin the series aswell as online help. Please
refer to "Chapter 1 LT EDITOR FUNDAMENTALS" in “Operation Manual -
Screen Creation Guide” for an overview of this product.
Operation Manual - Screen Creation Guide, 1.6 LT Editor Manu-
alsand Help
In addition to these manuals, data files containing supplemental information on
updated functions are also provided. To read these additional datafiles, click on
the [Start] button in your Windows OS main screen and select the [Programs]-
>[Logi Touch] menu. Then, click on the [Read Me€] selection.

For detailed information on LT series products, please refer to "LogiTouch Series
User Manua". (Optionally available)

Operation Manual
Screen Creation
Guide

Describes the operating procedures for the LT Editor and all
functions except for Logic Program development (provided as a
PDF file).

Operation Manual
Logic
Programming
Guide(this manual)

Included in
CD-Rom

Describes logic program development The manual consists of
three sections: "Installaion”, "Programming” and “Features". In
the Installation Section, you can learn the basic procedures o
create a logic program. The Programming Section explains how
to operate the LT Editor through a tutorial lesson while the
Features Section explains the sofware setiings required for the
combination ofthe LT main unitand the LT Editor. This manual is
provided as a PDF file.

Parts List

Describes the LT Editor's pre-made Parts and symbols
(provided as PDF data).

External Device

Describes the methods for connecting the LT to external devices

screen

Connection , ,
of various manufacturers (provided as a PDF fie).
Manual
Available in Describes the methods for setiing the LT Editor's windows and
the LT Editor [Online Help dialog boxes, instructions and functions of logic programs as well

as how to seteach driver.

Qlkv\ote:

X2

e Address settings described in these manuals are for explanatory pur poses
only. Appropriate addresses must be set according to your requirements.

External Device Connection Manual
 |If you have any questions about the contents of this manual, please contact

your local LT distributor.

LT distributorswill answer to your technical

inquiriesand provide you with technical consultation.

Screen Creation Guide -App. 4 Software Trouble Report
If you have any question about your personal computer or Microsoft®
Windows®, please contact your PC distributor or manufacturer.
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B Chapter Breakdown

Thismanud consists of three sections: “Ingtallation”, “ Programming” and “ Features’.
Thefollowing is ageneral description of each chapter.

[Setup Section]

The Setup Section uses an example application program to describe the basic
stepsinvolved in creating alogic program with the LT Editor software. For
detailed information about LT Editor operating procedures, or variables/instruc-
tions, please refer to the Programming or Features sections.

[Programming Section]

The Programming Section uses atutorial to explain how to operate the Logic
Program Editor software. In this section you will create a complete |adder logic
program.

€ CHAPTER 1: CREATING A PROGRAM
This chapter’s tutorial explains how to create aladder logic program.

€ CHAPTER 2: RUNNING THE LADDER LOGIC PROGRAM

This chapter explains how to transfer a completed ladder logic program to the LT
and then run the program.

€ CHAPTER 3: ON-LINE EDITING

This chapter describes how to use On-Line mode to confirm the execution of the
ladder logic program.

€ CHAPTER 4: ERRORS AND WARNINGS

This chapter describes error messages that may be displayed when checking errors
with the Logic Program Editor.

€ CHAPTER 5: GLOSSARY OF TERMS
This chapter explains many of the terms used in the Logic Program Editor.

[Features Section]

The Features section describes how the LT unit operates, and provides alist of
instructions and variables used in the ladder logic program.
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€ CHAPTER 6: CONTROLLER FEATURES
This chapter describes the operation of the LT unit’s controller.

€ CHAPTER 7: VARIABLES

This chapter provides definitions of the variables used in the ladder logic program
and how to use them.

€ CHAPTER 8: SYSTEM VARIABLES
This chapter lists variables that are predefined by the controller.

€ CHAPTER 9: INSTRUCTIONS
This chapter listsinstructions that the Logic Program Editor supports.

4 CHAPTER 10: LS AREA REFRESH

This chapter describes how to use the LS area, which isused for control, as well
as for sharing data with display features and external devices.

4 CHAPTER 11: 1/O DRIVERS

This chapter describes each 1/0 driver available. It also explains self-diagnostic
and troubleshooting procedures.

€ CHAPTER 12: ERROR MESSAGES

This chapter describes the error messages that may appear during L ogi Touch
Editor operation.

'I‘Vote: On-line Help also provides detailed L ogic Program Editor infor mation.
X2)

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide 7



PRECAUTIONS

B CD-ROM Usage Precautions

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

)

* Do not turn your PC ON and OFF with the CD-ROM in the drive.

§
g
[~
~

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

O ¢

Do not touch the CD-ROM recording surface.

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

B Product Usage Precautions

To prevent a program malfunction or accident, be sure to observe the fol-
lowing instructions:

Touch panel switches should NOT be used as a
device’s emergency stop switch. Generally speak-
ing, all industrial machinery/systems including
robots must be equipped with an emergency stop
switch that only operates manually. Also, for other
machinery/systems, similar manual switches must
be provided to ensure safe operation.

>

Warning

Do not turn off your personal computer’s power switch during the execu-

@ tion of a program.
Do not change the contents of this product’s project files using a text

editor software.
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B Restrictions
The LT Editor has the following restrictions.

@ Drawing

e ThelLT Editor’sdisplay screen uses your PC’s character fonts and graphic
functions. As aresult, there may cause some differencesin the appearance
between the LT and PC after the screen istransferred to the LT.

e WhenanLT unitisverticaly installed, the panel’s coordinates will differ from those
used on the screen editor software. Therefore, when you enter screen coordinates
using Parts or D-Script, be sure to consider the LT’ s orientation.

(0, 0) on the screen editor software

I
(0. 0) on the LT series’ panel

€ Functionsand Settings

e Certain functions and settings supported by the LT unit are not supported
by the LT Editor, and vice versa.

[Settings and functions supported by the LT unit (Not by LT Editor) ]

- Language Font selection
- LT Date/Time settings
- LT Sdf-Diagnostics Function

[Functions and settings supported by the LT Editor (Not by LT unit)]

The following settings are included in the “LT System Settings’ area:

- "Checksum Verification" settings

- Screen Change Order in hierarchical display mode

- Screen Change according to standby mode time

- Shift to OFFLINE mode settings

- Setting the frequency of Keypad Display processing performed per
scan

- LT unit'sinterna memory (LS area) backup function settings

- "Error Display Reset" settings

- "Watch Dog Timer" settings

- Communication Monitoring Period settings (Designate transmis-
sion wait time)
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€ Logic Program Restrictions

LT variables are handled in 32-bit device Low/High order.
Parts used for display function cannot handle real numbers.

Values different from the input values may appear during monitoring due
to the difference in the real number accuracy between a personal com-
puter and the LT.

If the LT'slogic time (scan time) becomes too long, the sampling time
designated for the trend graph may not be accurately maintained.

When using the Memory Link Method, a change in the value of a vari-
ables may not be completely displayed by atrend graph.

All LT Retentive Variable datais saved using a lithium battery in SRAM
backup memory. The battery can back up datafor approximately 60 days
initsinitial condition (fully charged), and for approximately 6 days when
the battery’slife is almost finished. If you need to back up datafor a
longer period, you will need to either back up datato your host computer,
or configure your system so that datais backed up by LT Editor.
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Setup Guide (Tutorial)

. Setup Guide (Tutorial)

This chapter provides step-by-step instructions for using the LT Editor software to
create LT application programs. For a detailed description of how to usethe Logic
Program Editor and the Drawing Board, please refer to either “Programming” in this
manual, the Operation Manua’s* Screen Creation Guide” section, or Online Help.

Before Starting the Tutorial

The lessons in this chapter describe the procedures for developing application
programs with the LT Editor, and explains the basic functions and operations
through this step-by-step tutorial. Pro-face recommends that first-time LT-Editor
users go through all of the tutorial prior to developing application programs.
This section describes the procedures for creating a sample application using the
following devices.

Also, the LT Editor software must be installed before starting logic programming.

B Equipment List

Main Unit LogiTouch Type-A
/O Unit Built-in type (T ype-A)/16-point input/16-point output
Cable Data transfer cable
Fan DC24V
Sensor DC24V proximity switch
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B System Diagram

@
Input to terminal No. 3 Sensor
_ = Output from terminal No. 3 @
LogiTouch Type-A Fan

B Example Application

This example will create the following screen and logic program.

%l%1.0.3 %Qx1.03
Sensor  Run_Time_Timer. G Fan
1 Vi O—
Off Off Off
ShOX1.0.3 Run_Time_Timer
................ Fan TON
It 1M Qa—
off 5000|PT  ET|D

W Explanation

* The fan rotates for five seconds after the LT screen’s switch is touched.

» Thefan’s stop time can be changed using the keypad displayed on the LT
screen.

e Thefan will stop rotating if asignal isreceived from the sensor.
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B Developing an Application Program

The following steps are the usual “flow” for devel oping application programs with
the LT Editor software. Thislesson will follow those steps. (It is assumed that LT
Editor isaready installed.)

1. Start theLT Editor
Start up the LT Editor software.
Select the type of LT and external devices you will use.

2.Assign Variablesto External I/O and Enable /O

Use the Logic Program Editor’s 1/0O Configuration feature to assign variable
names (device addresses) to I/O terminal numbers.

3.Create Internal Variables
Create the variables used for internal relays, registers, timers, and counters.

4. Createthe Logic Program
Use the Logic Program Editor software to create alogic program

5.Create LT Screens
Usethe LT Editor software’'s Screen Editor to create LT screens.

6. Transfer Screensand Logic Programsto LT Unit/Check Operation

Transfer the screens and logic programsto the LT unit. Check that the LT
operates correctly.

7. Start “RUN” Mode Operation
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1. Start the LT Editor
1. Click the Windows® desktop’s [ Start] button, and point to [Programs] >
[LogiTouch] = [Project Manager].

{LT; Project Manager
Froject Contral  Screen/Sep Uty Help

Project

Logic
Program

2. Click the [New] icon. When the [New] dialog box appears, enter the following

settings.
* [Description] : New LT Program
* [Display Type] : LogiTouch Type-A
* [External Device Type] : None (Select only when using a Type-C unit.)
Hew

Description :

[NewLT | o

Dizplay Type: Cancel

JLogiTouch Type-d I~ |

External Device Tupe:

| =]

[ ek |

3. After all settings have been entered in the [New] dialog box, a second dialog
box will appear. In thistutorial, click the [Edit LogicProgram] button to start up
the Logic Program Editor and begin to create alogic program.

LogiTouch Editor

| E dit LogicProgram ]

“ Edit Sereen

[ Caed |
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2. Assign Variablesto External I/O and Enable /O

With conventional PLCs, each PLC vendor uses their own naming system to
handle External 1/0 addresses as I/0O Device addresses. LT Editor, however,
allocates arbitrary namesto 1/0 Device addresses. These are referred to as vari-
ables.

These variables can be used for internal relays and timers, depending on the
parameters that apply to the variable types and other settings used. The number of
variables that can be created will depend on the memory variable area's size, and
there are no special usage restrictions for individual variables.

7.2 Variable Types
Use the Logic Program Editor’s 1/0 configuration feature to assign variable names
to externa 1/0.

1. Setting up External 1/0.
In the Logic Program Editor’s [Controller] menu, select [ Setup] and the [ Setup]
dialog box will appear.
Click on the [Tuning] tab, select (check) [Enable I/Q], and click the [OK]
button.

‘Note: |f [Enable1/0] isnot selected, external input/output isnot enabled and only the LT’s
X2 internal logic program will operate. (Can be used only for debugging.)

Controller Setup

Tuning ] Memary |

{2 Fixed Target scan time: 10 Eﬁ: ms

{3 Percent  Percent allocation: |01 = %

wiatchdog timer: |500 E:: ms

E Dizable controller auto start
ﬂ Stop on minor fault

|| ] 4 I" Cancel ||| Lpply ||| Help ]

2. To assign variable names [ Sensor] and [Fan] to external 1/O, click the [Data]
menu’s [ Configure 1/0O] button and the [Configure 1/0] window will appear.

T_[lu Dévm[d)j;]u ” Clase

&

o I
2 &
o Bpoors
—@ e
:% :g Upimap
o e
i Ea
2 I
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3.10to 115 and QO to Q15 will appear below Module O, which is under the DIO
driver. "I" represents input, and "Q" represents the output signal’s externa 1/0.
Double-click on "13", type "Sensor" in the text entry box and press [ENTER].

T Vet Hll e |
& .
oL (e |
A e |
o (B |
mA [
—@ [ mep |
o et |
o [Cower |
o [z

4. When the following dialog box appears, click the [OK] button.

Thiswill create avariable name for 13 and allocates that variable to the input
terminal.

4% Logic Program Editor

@ Ok to create the variable "Senzor of twpe Dizcrete?

[r'ou can dizable this meszage in Preferences),

|\, ............ DK‘l || Cancel | || ﬂeh:l ]

@Ik\l\ote: “Discrete” indicates a variable type that uses bit unitsfor processing.

) 7.2 Variable Types

5. Next, use the same procedure to assign the name "Fan" to "Q3". Variable names
allocated here are used by the logic program and/or screen creation software to
access external devices.

Here, we will assign “sensor” to a Normally-Open contact or a Normally-Closed
contact instruction to receive input from the external input terminal. Similarly,
output to the external output terminal can be performed by assigning “fan” to an
OUT instruction.

:% :E:Sansw [%11.0.3) Cloze
—@ 15,

25 ===
e o8
o [Ezusis |
—& 1z T wp
o [
@ oo [ Ipe
o5 =
:g giFa-n [R1.0.3] W
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@lk\l:)te: When “%iX1.0.3", or smilar charactersappear in the |/O Configuration window, they
indicate an 1/O address. Each letter or symbol representsthe following infor mation:

%IX1.0.3

t Terminal No.
Module No.
Driver ID.

Datatype
1/O type
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24

3. Create Internal Variables

Here, we will create named variables to be used for internal relays, registers,
timers, and counters.

1. Let’s create the variable “Run”, which will represent an internal relay.
First, in the Logic Program Editor’s [Data] menu, click [Variable Type] to call
up the [Variable Type] dialog box.

4 Variable Type
ﬂame:] || [ g |
Ci ] Cancel
Inltsec;:e lf_j,J lh'@.[ﬁ'h?ﬂl | ancel
Real -
Ti?naer 1) I | £pply
Count ot 17 -
Ni?gss[igned 7 Dhlpuk Epmalsy |

| o i DL Help |
O gy e =
] Fietentive ] Blabal

2. Enter “Run” in the “Name” field, and select “ Discrete” from the left-side
Variable type menu, which processes data in bit units.

Select "Internal” to specify aninternal variable, and click [OK].
This creates the “Run” variable.

3 Variable Type
Mame: ]Hun " | =

1% Intemnal @I

3 Input @l

Mot Assigned {20 Dutput yw|

[Ewgpuebi. | | P

Ol trap  Sizer :3:

ﬂ Retentive ﬂ Global
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4. Createthe Logic Program

A logic program can be created by simply inserting instructions in arung.

1. Click on [START] (Rung 1), and then click on the Tool Bar’s[rz| icon. Be sure
to select [START] when creating the first rung.

File Edit “iew Search Insert [ata Controller Help

[Fl% | P e T o= T T 2] 0

Frogram Description I«

| =m

Z|-END

3|-PEND

v
211000 || LogiTouch Typed ||

Programming hode

2. Click the Tool Bar’sfir icon to insert a Normally-Open contact in Rung 2. Next,
on the same rung, click [ff| twice to create two (2) Normally-Closed contacts.
Last, click 5] to create a Coil.

1|~ START

2|~ i1

[ 1
\_)_

3|-END

3. From the Menu Bar’s [Data] menu, click [Variable List]. Select "Run” from the
list of variables that appear and, without releasing your mouse button, drag and
drop "Run" to the far left-side Normally-Open contact.

File Edit “iew Data Help

i atchdagTime Integer Internal
W CLScan Integer Internal
#/CLStatus Integer Internal

2 (—Tt} ) Integer Internal
Aun

[izcrete Clutput
Di 3l

1|~ START

X103
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4. To create an automatic hold circuit, drag the "Run" circuit’s |eft-side connection
line to the right to create an OR circuit.

Run
o Iy

5. Click on the lower branch of the OR circuit to select it, and click thefr|icon to
insert a Normally-open contact.

Run
2 —
Off
6. Next, we'll assign previously configured I/O variablesto the logic program.

First, click on "Sensor" and drag it to the left-most Normally-Closed contact.
Repeat the process with "Fan", and drag it to both the OP circuit’s Normally-
Open contact, and to the Coil.

%1 0.3 %031.0.3 =& 13 Sensar F103 I ” Class
N —
Run Sensar il —& 14
2 M —& s
of of ] —@
@ el

-k

\ @ &
%0X1.03 & o,

Fan

uii]

=
[ |
o |

@ 01
H— g 02
P 03 Fan [%E=1.03)
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7. Toinsert anew rung below Rung 2, click on the left side to select Rung 2 and
then click on the[Fg| icon.

%IX1.0.3 %(X1.0.3
Run Sensar Fan
2 I 1 O
Off Off Off

QK103
Fan

8. Next. click on thefgr| icon to create a Normally-Open contact on Rung 3. (see
diagram)

=

9. Click on the[&J icon and create an On-Delay timer (TON) instruction. Enter the
name "Run_Time_Timer" and press [Enter].

Run_Tirne_Timer

TON
El el N a—

oFT  ET|0

10. When the variable confirmation dialog box appears, click [OK] to create the
variable name “Run_Time_Timer”. The name (variable) assigned to the On-
Delay timer will be set to the “ Timer” variable type. Use the same process to
assign variables to contacts and coils.

4% Logic Program Editor

@ Qkay to create the variable "Run_Time_Timer" of twpe Timer?

[r'ou can dizable this meszage in Preferences),

ge | [ conedl | Hel
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11. Double-click the "0" field that appearsin the lower |eft corner of the On-Delay
timer to call up the [Data Value] dialog box.

Enter "5000" (milliseconds) in the "Change to" field to set the operating time
to five seconds, and click [OK].

4 Data Yalue
Walue of
]Hun_Time_Timer || ‘—]
Cancel
Change to
Ja0d] || I

Farmat: IDecimaI E| | Help ]

12. Drag the variable name "Fan" from Rung 2 and drop it on Rung 3's Normally-
open contact.
Next, drag Rung 3's"Run_Time_Timer” to the second Normally-closed
contact in Rung 2. (as shown)

%lx1.0.3 SRK1.03
Run Sensor Fan
2 { t {4
Off Off
%EK1.03
Fan
QK103 Run_Time_Timer
Fan TOM
II— I QO
Off s000|PT  ET|O

13. After you drop "Run_Time_Timer" on Rung 2, a pop-up variable window will
appear. Double-click on the window’s [Run_Time_Timer. Q] variable, which
designates the output bit used for "Run_Time_Timer”.

@Ikv\ote: Thevariable" Run_Time_Timer. Q" isadedicated variable, and is created automati-
2] cally when the Run Time Timer is created in step 10. This bit information (contact
information) indicates that the time set in the Run Time Timer is elapsed.

7.2 Variable Types @ Timer and Counter

%l%1.0.3 %0R1.0.3
Sensor Fan
2 (O
Off
%OH1.0.3
Fan TOM
I— I Q
Oif 5000|PT  ET|D
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14. Your logic program is now completed. Click on the Tool Bar’s[&] icon to save

this program.

A This program’s variable information is imported to the Drawing Board
m when the program is saved. Be sure to save your logic program before

Important trying to create an LT screen.

%0103 %0103
Run Sensar  Run_Time_Timer.Q Fan
2 [ 1 % O
Off Off Off Off
QK103
Fan
Off
%C1.0.3 Run_Time_Tirmer
Fan TON
It I QF—
Off S000|PT  ET|O
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5. Create LT Screens

In this step we will create an LT display screen. Do not quit the Logic Program
Editor when creating LT screens.

1. After saving your logic program, click on the Project Manager’s [Screen] icon
to call up the Drawing Board. Next, click on the Tool Bar’s[™1 (New) icon to
create a new screen.

M- +»0ctaku?@aowaa]iza &EH
L]
: +
&
P _
] 3
(-] 4
o 8
5
] 7
= ]
& ]
& 1y
) 1
] 1z
L] 13
B 7}
all & —
= [2gliteizn

II ] Fieady [ T 2

2. Select “Base Screen” as the screen type and click the [OK] button.

Screen Type: s
JpaseScreen | [ Cancel

Co |

3. Click on the Logic Program Editor screen to activate it and drag "Run" (Rung 2
Normally-open contact) to the Drawing Board’s base screen.

Be sure to drag/select the entire command, not just the variable.

! You must save your logic program before dragging and dropping an
Important instruction.

—START
%41.0.3
F..un Selnsl.or Run_
Ll L] /I
Off Ciff

%0103

Fan

Oft
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4. In the [Bit Switch Settings] dialog box’s [General Settings] tab, select "Momen-
tary" in the "Function" area. Thisfunction turnsabit (switch) ON only while
the touch panel switch istouched.

Next, click [Place] and position the bit switch on the base screen.
The switch’s label (text displayed on the switch) and shape can also be set.

Bit Switch Settings [BS_001]

Genersl Settings | Shape/Color |[Label |

Description Operation Bit Address

] | ] e &2
State "D=" uli} | Monitar

Manitor Bit &ddress

@ Run =

=Functior Optior

12 Bit Set ¥l Buzzer
Browsser... |
12 Bit Reset Il One Shat
i) Momentant
12 Bit lrvvert
I Inkerlock,

Interock Address
(6] Joonaoo I~ EE

Touch available condition

LR T Y7 i

H Place I” Cancel ||| Help |

5. Use the same procedure to drag the On-delay Timer (Rung 2) to the base screen.
The On-delay timer istreated as a Keypad Input Display when it is placed on a
base screen.
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6. When the [Keypad Input Display Settings] dialog box appears, click the [Place]
button to place it on the screen. The Keypad Input Display, when touched,
displays a keypad on the LT screen, alowing you to input numerical values.

Keypad Input Display Settings [KD_001]

General Settings [ Display Format || Shape/Color |

Dezcription wiord Address

] | [ o Time_Tmel |

Place ||| Cancel ||| Help

7. Next, click the Tool Bar’s iconto call up the [Save As| dialog box. Enter "1"

in the “Screen” field and click the [OK] button.
Setting the screen number to "1" designates that the screen will be used as the

initial screen whenthe LT is started.

Save As
Froject File: nanare s
Soreen Type: Baze Screen ’%

Cancel
Screen: 1
[Drescriptior: JU niitled1 "
Help
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6. Transfer Screensand Logic Programsto LT Unit/Check Operation

In this step, we will transfer the logic program and project screens we created to
the LT to confirm that they operate correctly.

Prior to transferring the data, be sure to save your project (.Ite) file.

1. Quit the Logic Program Editor and close the Drawing Board.
Next, click on the Project Manager’s [Project] menu and select [Save Ag|.
Enter afile name and click [Save].

Save Ag

Save jn: I 5] datahaze

Fiename:  [sample | =]
Save as ype: |Windows Project Files [*he] | [ caneel |
Description : [New (T |
Display Type: |LogiTauch Typeas |
Extemal Device Type: | =

4

2. Click the Project Manager’s [ Transfer] icon and the following screen will
appear.

I Transfer

Tranzfer Setup  Wiew Options Help

B[ =) [ e

Project File: ]—Sample.lte Tranzfer Method: A utornatic

o System Setup: Automatic
Description: Mew LT
Send To: LT

Tranzfer Statuz Frepare Status:

Ovwerall Progress:

| |
Fieady C_INOM[C__]

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide 33



Setup Guide (Tutorial)

3. Click the Tool Bar's B|icon to call up the [Transfer Settings] dialog box. In
the "Send Information” field, select "Control Data’ and click [OK].
Next, select the desired PC port in the [Communications Port] field, and click

Transfer Settings
= Send Informatioh——y Communications Port
[l Upload Informatior) EOMI =
- L Baudrate 115.2K [id [bpz)
< ﬂ Control D ata

= Transler Methoo

1) Send &)l Screens
%) Autamatically Send Changed Screens
120 Send User Selected Screens

= Setup:
{8) Automatic Setup Use Extended Program :

) Force Spstem Setup | Sitoylatingy

23 Do NOT Perform Setup

Setup CFG file :

18 English

£ Japanese

£ Selection  |CALOGITOUCH prctocohgasetupe.cfg ||H Blaass_ |

|| oF. I H Cancel | || Help |

4. Connect the data transfer cable to the LT, and click on the Tool Bar’s[&] icon.
(sends both the screen and control datato the LT).

1% Transfer
e Setup  View Optionz Help

(EEEEEE

Project File: [sample. It

Description: |New LT

5. After all datareachesthe LT the unit isreset, and the screen you created is
displayed.

Check that the screen and the logic program operate correctly.

The logic program created in this exercise should operate as follows.

» Thefan rotates when "Run" is touched, and stops after five seconds.

» Touching the LT’s Keypad Input Display displays a pop-up keypad on the
screen, which allows you to change the stop time setting.

* If the sensor is activated while the fan is rotating, the fan stops.

This compl etes the sample progam creation.

For detailed information on Logic Program Editor and Drawing Board operation,
please refer to their corresponding manuals and Help data.
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Creating a Program

This chapter provides step-by-step instructions on using the Logic Program Editor
to create alogic program in Programming mode.

For details on starting the Logic Program Editor, please refer to “1.2 Start to
Finish” in the Operation Manual - Screen Creation Guide. For a detailed explana-
tion of each part of the Logic Program Editor, please refer to the Features section
and Online Help.

Before starting the tutorial
Each lesson in this chapter describes the operating procedures of the Logic Program
Editor using tutorial examples. These practice examples are called “tutorias’.

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

* Pressing the button once will automatically load a large/medium/small cup and
dispense the required amount of soft drink.

* The ability to dispense ice or sodaonly if acup is present under the dispenser.

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

@ Examples of Completed Logic Program and Screen

Thelogic program and project file used in this lesson can be found in the
“Sodalte” file, in the “ C:\Logi Touch\SAMPLE” folder.

Refer to thisfileif you have problemswith the procedure or wish to search for data
items, or smply want to study. Logic Program Editor Online Help.

<Logic Program> <Screen>

Medium Pushbutton
Lare Pushbutton
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& Soft Drink Machine

L — LogiTouch Type-A unit

= —
_L‘“ O Light
T ~—___ T ———— Power OFF button
\ Power ON button

Cup Available For Ice
‘ (sensor)

@ Hardware Design

LogiTouch Type-A

L [T

(=

Power ON button, Lamp, etc.

@ Allocating I/0 Points

The"Ice_pushbutton”, "Large pushbutton”, "Medium_pushbutton”, and

"Small_pushbutton™ are placed on the LT screen for touch-panel input and are
therefore not allocated to aterminal.

Variable Name Terminal Type | Terminal No.
Power_ON_pushbutton Input 10
Cup_Present_for_Ice Input 12
Power_OFF_pushbutton Input 16
Light Output Qo0
Ice Output Q1
Soda_valve Output Q2
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Preference Area Settings (Prior to Creating a L ogic Program)

Prior to creating alogic program using the Logic Program Editor, you can desig-
nate the general settings used in order to customize your program creation/opera-
tion.

B Designating Settings

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

Preferences 7]

" Editor | Manitering | Confirmation | Clipboard |

FEIEdit new instructions atomaticaily

E FKeep window zettings between sezzions

E Append new ming: and instructions after existing ones
[rather than inzerting them befars]

D Clear logic when going Programming kMode

[ ok ][ cancel [ geey |[ Hek |

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

explains each tab setting.
& Editor Tab
If selected, the [Instruction Pa-
rameter] box is automatically
Preferences

opened for any new instructions
" Editer | Manitaring T Canfirmnation T Clipboard ] |n%rtaj n yOUf program-
(Default: selected)

E Edit new instructions autoraticalls

E Feep window gettings between sessions g lf ga;'tlaj’ thg Loglﬁ Hogram Edltor
E Append new rungs and instructions after existing ones Opms win O\NSt at were Opm at
[rather thar inzerting them befors] the end of the last session. Setti ngs

(such aswindow size and position)
for any windows open during your
editing session areretained. Thisaso
appliesto the [Data Watch] window
which retainsits contents when the
current program runs on-line.
(Default: selected)

If selected, new instructions are
appended to the right of the [focus].
Objects (including rungs, labels,
and subroutines) are appended
below the [focus]. If cleared, new
instructions are inserted to the left
of the [focus]. Objects are inserted
above the [focus]. If the [focus] is
on 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 Monitor-
ing Mode.

(Default: not selected)

]:] LClear logic when going Programming Mode ——

ok [ cancel || gppp  [[] Hep
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€ Monitoring Tab

Preferences 2 ]
" Editar _- Maritaring | Corfirmation | Cliphoard |
Wwihen Monitoring Mode, update
1) powyer flove
T stake How
Every
rilligeconds
ok |[ cancel || spely [[ Hen |

&€ Confirmation Tab

% Preferences

“Editar | Manitaring _' Corfirmnation Clipbnard]

]:] Contirn changes when "Apply'’ nat clicked

E Canfirm deletions

E] Canfirm creation of varables

] Canfim contraller operations

E] Canfirm undo actions

QK ” Cancel ||

gy ||

Help l

» [power flow] isdisplayed whilethe

Controller isin RUN mode.

The Power flow highlightsthe display
of thelive (energized) rung (avertica
line used to describe instructionsin
logic programs) while the Controller
isin RUN mode.

(Default: clear)

The[gateflow] isdisplayed whilethe
Controller isinthe RUN mode. The
[sateflow] highlightsthe display of the
live (energized) ingruction whilethe
Contrallerisinthe RUN mode. The
Power flow and State flow can be
diglayed & onetime.

(Default: not sdected)

Specifies how often the Logic Pro-
gram Editor requests new datafrom
the Controller to update [power
flow], [state flow], data values, and
the [statusbar].

(Default: 500 msec)

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

(Default: not selected)

If selected, the Logic Program Editor
asks for confirmation for all dele-
tions when you are creating your
program.

(Default: selected)

If selected, the Logic Program Editor
asks you to confirm the creation of
every new variablein your pro-
gram. This appliesonly to the
Programming Mode environment.

(Default: selected)

If selected, the Logic Program Editor
asks you to confirm any changein
the Controller operation (i.e., Start/
Stop, Read/\Write.)

(Default: selected)

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

(Default: selected)
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@ Clipboard Tab

5 Preferences

If selected, the fields copied from

.' E ditor r tonitaring T Carfirnation | Clipbaard ] the variablelist of the LOglC
Format for wanables copied to the clipboard: Pngl’a’T;ngltOI’ to thecli pboard are
C delimited SeparaI y Commas.
ey Ex. My_varieble, Discrete
fe et lesteohites 3 mw:ri ptl On
T Use guatation marks (DEfalJlt not sel eCted)

If selected, the fields copied from
the variablelist of the Logic
Program Editor to the clipboard are
separated by tabs.

ok || cencel || gpmy ][ Hep ] Ex.My_varizble[ TAB]Discrete] TAB]
adescription

(Default: selected)

—e |f selected, the fields copied from
the variablelist of the Logic
Program Editor to the clipboard are
separated by a delimiter and
enclosed in double quotes.
Ex."My_variable", "Discrete”,
"adescription”

(Default: selected)

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

Exercise Overview

1. Start the LT Editor.
1.1 Howto Start the LT Editor

2. Select the LT and external device you use in the [New] dialog box.
1.1 How to Start the LT Editor

3. Develop alogic program.
1. Determine variables.

This section describes how to designate the functions of the logic program to
that is created by the Logic Program Editor as well as how to create and
delete variables and set the initial values.

1.2 Creating and Variables

2. Create alogic program.

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

1.3 Inserting Rungs, I nstructions and Branches
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. Assign variables to the logic program.

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

1.4 Assigning Variablesto I nstructions

. Insert descriptions.

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

1.5 Documenting a Ladder Logic Program

. Edit.

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

. Subroutine

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

1.7 Subroutines and Labels

. Search.

This section describes how to search and go to the desired circuit
quickly in the logic program.
1.8 Navigating a Ladder Logic Program

. Assign I/0O.

This section describes how to assign the logical variablesin the logic
program to the actual I/O terminals.

1.91/0 Configuration

. Error check.

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

10. Print.

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

11. Import and export.

This section describes how to "read" and "write" the logic program.
1.12 Importing/Exporting a Logic Program

. Develop a screen program.
Use the Drawing Board and create a screen linked to the logic program.
1.13 Developing a Screen Program
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(W How to Start the LT Editor

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

1. Click the [Start] button on the Window’s screen, and point to [Programs] -
[LogiTouch] and then click [Project Manager].

Project
o,
Editor '

Pro-face

Fesdy TopeB/E+ T J

3. In the Project Manager screen, select [New] from the [Project] menu, or click
the icon. Input the settings as follows, and press the [OK] button.
Description: Soft Drink Server
Display Type: LogiTouch Type-A
External Device Type: None

New |
Drezcription
JSoft CrrinkServer |
JLogiTouch Type-d El
External Device Type:
] )

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

LogiTouch Editor

| Edit LogicProgram ]

‘ Edit Sereen

Cancel
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Creating Variables

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

The completed sample of the tutorial program created in this lesson islocated in
the "Sodalte’ filein the "C:\Logi Touch\SAMPLE" folder.

Chapter 7 Variables

(WMl Creating a Variable List

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

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

displayed.

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

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

4 Variable Type
Marne: JEup_F'resent_for_I ce || | ok
ai;::g:;:.g ®) Internal | Cancel
Real
Timer 20 lnput "
Courter I
Mot Aszigned |“=¢° Hutput Create ]
Canfigure 1. ’%
= Help ]

Ol Aray  Size: =]
E| Retentive E Global

3. Type“Cup_Present_for_Ice” inthe Namefield.
For details on variable name restrictions. Chapter 7 Variables
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(WAl Selecting Variable Types |

The variable“Cup_Present_for_Ice” isnow 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.

For the variable types: 7.2 Variable Types

B Assigning Variable Types

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

2. Select [Input].

3. Click on the [Retentive] box to deselect it. Datawill not be retained if the
power supply iscut, or the LT unit isreset.

4. Click on [Create]. “Cup_Present_for_Ice’” has now been assigned as adis-
crete input.

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

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

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

[OK], the changes would still have occurred in the [Variable List] window, but

the [Variable Type] dialog box would have closed. The advantages of leaving

these dialog boxes open becomes apparent as you begin inserting rungs and

instructions as well as using Logi Touch Editor’s drag & drop, click, and insert

. features.
@lkv\ote: You can select the variable types you want to view in the [Variable List] window by
2] selecting [View], then selecting the variable types you want displayed. A check mark
appear s beside the selected variable types.

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

Variable Name Variable Type I/0 Type Hold/Release Global
Power_On_pushbutton Discrete Input Release Local
Cup_Present_for_Ice Discrete Input Release Local
Ice_pushbutton Discrete Internal Release Global
Large_pushbutton Discrete Internal Release Global
Medium_pushbutton Discrete Internal Release Global
Small_pushbutton Discrete Internal Release Global
Power_Off_pushbutton Discrete Input Release Local
Ice Discrete Output Release Local
Soda_valve Discrete Output Release Local
Fill_Timer Timer Internal Hold Local
Number_of Larges Counter Internal Release Local
Number_of Mediums Counter Internal Release Local
Number_of Smalls Counter Internal Release Local

Close the [Variable Type] dialog box when you have finished.
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1-10

@Iiv\ote:

1.2.3

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

Saving Your Program

To ensure the safety of created data, it is recommended that you save your logic
program periodically. When alogic program is saved, global variables created
with the Logic Program Editor are automatically registered to the Symbol Editor
as Logic symbols, and can be used in common with the display function of the
Drawing Board.

B To Save the Program

ote:

2]

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

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

CTRL+Skeys.
Operation Manual - Screen Creation Guide 4.2.5 Symbol Editor.

< Summary >

In this section you have learned how to:

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

* save a program
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(A Inserting Rungs, Instructions and Branches

Thefirst step in creating aladder logic program isto insert arung. The screen
initially shows ablank program asillustrated below. The completed sample of the
tutorial program used in thislesson islocated in the "Soda.lte” file in the

"C:\Logi Touch\SAMPLE" folder.

Program Description

Rl S TART
2|-END
3|-PEND

Inserting a Rung

Create a new logic program.

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

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

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

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
in the area above START are for program initialization. This areais executed only
during the first scan after power-up.

The area between the END and PEND rung is reserved for subroutines.

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

B Toinsert arung

1. Click on the rung number 1 left of the word START. Rung 1 is selected.
2. Right click once. A shortcut menu appears.

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

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

=

-

—END

]

—PEND

‘Note: You can alsoinsert arung by selecting [Rung] from the [Insert] menu, or by clicking
on [F£| inthetoolbar.

Deleting a Rung |

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

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

# Delete

@ Delete rung 27
[ ok | [T 7] Bee |

3. Click on [OK].

ot

ote: Aswith other Windows applications, the L ogiTouch Editor hasan “Undo” command.

= From the [Edit] menu, select [Undo Changesto XX], or click on “EJ| in thetoolbar.
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Inserting Instructions

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

B Selecting arungtoinsert instructions

1. Here, you are inserting instructions on rung 2. Click on 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
that is from the toolbar.

The Logic Program Editor toolbar contains the following buttons.

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

|‘| l' Normally Open Contact (NO)
|I;H: Normally Closed Contact (NC)
T .

Il-D- Coil (OUT)

E Timer On Delay (TON)

] Timer Off Delay (TOF

@1 y (TOF)

0ojoj Up Counter (CTU)

| +

EIEIE Down Counter (CTD)

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

1. Click on the IE button. 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” and is
where you enter a variable to associate with the instruction. Thiswill be ex-
plained in more detail later in this chapter.

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

now.
For Variable entry information, refer to 1.4 Assigning Variables to
I nstructions.

2 o

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

4. Click on the “Normally Closed” (NC) button @ , and that symbol will
appear.

21— A {_—

%

Note: For a description of each toolbar button’s feature, place the cursor over the button
2] and read information that appearsin the status bar. Though the toolbar offersan
easy way toinsert frequently used instructions, it does not include all L ogic Program
Editor instructions available within Logic Program Editor. You can also insert in-
structions from the [Insert Instruction] dialog box using the following two methods.
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B Method 2: Insert instructionsfrom the[lnsert Instruction] dialog
box

1. Right click anywhere on rung 3 and a shortcut menu will appear.
2. Select [Insert Instruction]. The[Insert Instruction] dialog box appears.

3 Insert Instruction
[ Ok

l

The instruction’s explanation
/ appears here

Help

g

< Tirmer On Delay

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

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

3. Select the on-delay timer here. Scroll through the instruction list in the [Insert
Instruction] dialog box until you locate the Timer On Delay (TON).

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

| TON
3 [N L

| PT ET

5. Click the left rung of the TON instruction.

6. Scroll through the instruction list in the [Insert Instruction] dialog box until you
locate the Normally-Open contact (NO).

7. Double-click on “NO” and that symbol will appear.

TON
ap— | IN Qr—
FT ET
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B Method 3: Insert instructions by typing in the[lnsert Instruc-
tion] dialog box
1. Type“out” in the field above the instruction list.
@I}V\ote: Theinstruction list automatically scrollsuntil the“OUT” instruction appears at the
2] top of thelist. Also, its name appear sin the bottom left hand corner of the dialog box.

4% Inzert Instruction

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

TON
al— ——Iu ]
PT ET

Deleting Instructions

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

O

B To delete an instruction

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

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

& Delete

@ Delete the instruction "OUT 7

o e see |

3. Click on [OK].

ot

ote: You can also delete an instruction by selecting it and pressing the DELETE key, or
e clicking on ﬁ in thetoolbar.
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(MCECI Copying and Pasting Instructions

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

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

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

Cut Chrl

Undao Changes to Rung 2

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

|
B To paste an instruction

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

=

File Edit|£iew Search  [nzert Data

Undo Changes to Fung 3 L!i et Wi, :1 E

Dielete Branch — )

Irsert Imstruction .—-J:I IE'-'JE o571 ) : -

Paste Instruction —_— QIJE'S-' 05177 ——

Light .
Ao Delele Dl nitil th
Select Range...
the

Dezcrption...  Chil+D

Fower On_pushbutton

3 —
i

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

PowerOffButton
3 { | 141
Oft
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Inserting Branches

This section explains how you can insert a branch on rung 2 between the NO and
the NC instructions. This branch is designed for the self-holding feature of the
light on the soft drink server machine.

B Toinsert 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 mouse to the right. The cursor has turned into a&Q with a
dotted line attached to it.

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

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

zl—ll__—m—

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

7 || L1 {_
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B To add an instruction to a branch
1. Select the branch by clicking on the bottom of it.

s { |

2. The[Insert Instruction] dialog box should still be open. If it isnot, open it
using any of the previously described methods

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

zl N L1 O—

.

Note: To delete a branch containing instructions you must first select and delete each in-
2] struction.
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Initialization Logic

1-20

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

B Toinsert initialization logic

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

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

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

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

1 {5

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

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

You have now completed rungs 3 and 4 of the ladder logic program 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 a Positive Transition (PT) instruction.
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B Toinsert multiple branchesintorung 7:

1. Insert the first branch as previously described.

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

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

7 [t —

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

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

§l— —— (T —
WOV
6]—P EN DN
N ouT
Tl
GE Q
R
Py ov
7 F 11 o
P —
P —
I R O —

< Summary >

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

* insert and delete instructions

* insert and delete branches
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Assigning Variables to Instructions

This exercise shows how to assign variables to instructions.

In 1.2 Creating Variables you created a variable list which includes some of the
variables used in the tutorial ladder logic program. Please reopen the [Variable
List] dialog box now.

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

2. Move this dialog box to the lower |eft corner of your screen. If the [Insert
Instruction] dialog box is still open, close it by clicking on [Cancel].

Instruction Parameter Box |

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

B To accessthe I nstruction Parameter Box of abasc levd instruction:

1. Double-click on rung 3's OUT instruction. A text field will open above the
instruction with a flashing cursor inside of it. Thisisthe “Instruction Parameter
Box”.

G,

Note: The*“Instruction Parameter Box” can also be accessed by clicking on the instruction
2] and pressing the ENTER key or by right clicking on the instruction and selecting
[Edit Instruction] 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). Oneiswhere you assign avariable, and the other is where you enter the preset
time in milliseconds.

B To accessthe Instruction Parameter Boxes of general instructions
1. Click onrung 4's TON instruction. The TON instruction then changes as

follows:
B < Enter the variable name
Enter the setting time ———> i
Above the TON instruction a black highlighted areawill appear. Thisis where you
enter the variable to be assigned to the TON instruction. Next to the Preset (PT)

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

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

|| |{ Enter a variable name here

TON (Instruction Parameter Box)
I'N i
0O|FT ET

[}

3. Next, double-click on the areaimmediately to the left of the PT element in the
TON instruction. The [Data Value] dialog box opens. Here, enter the preset
time in milliseconds that will elapse before output (Q) is turned ON. (Assigning
variables and other operands to instructions will be discussed in the next sec-
tion.)

4. Close the [Data Value] dialog box.

Entering Variables

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

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

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

4% Ladder Editor

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

[You can dizable this meszsage in Preferences).

|_. ............ |:|K_ ............ :I | Cancel | | ﬂehj ]

4. Click on [OK]. Inthe[Variable List] dialog box the variable “Light” appears
in thelist. The Logic Program Editor has automatically assigned it avariable
type. Inthiscaseit has assigned it as an internal discrete variable.

e TheLogic Program Editor automatically assigns variable typesto any new in-
struction variables created. You can also type a variable that already existsin your
variablelist directly into an Instruction Parameter Box. The variableis assigned
automatically when you finished entering it.

» If you change the variables assigned to “ Coil” instructions (i.e. OUT, SET, RST,
NEG) to “Retentive’, the“Coil” instructions also automatically changeto “Re-
tentive” type(i.e. M, SM, RM, NM).

@'\I})te:
X2)
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Rung 3 should look likethis

Fower_Off_pushbutton Light
3 I Lt
off Oft

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

| lce_Maker
1 13,
| Oft
Another method of assigning variablesto instructionsis to simply drag the vari-
able from the [Variable List] dialog box to theinstruction itself. This method is
very convenient if there are many instructions which need to have the same vari-
ables assigned to them. The advantages of using this method will be explained in
Chapter 1.9 Assigning 1/0.

B To assign a variable using the Variable List dialog box

1. Call up the [Variable List] dialog box.

2.Click on“Light” inthe[Variable List] dialog 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. As when 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 research the No instruction, your cursor will change to a [f] mark.

Fower_Off_pushbutton Light

3 N 4 {—

Off Off

4|—| Eile Edit yie‘w Data Help eset_Counters<<
S10E i

Ice

e

The variableis then assigned when the cursor isreleased. Aslong as the cursor
appears as a [{], you can assign the variable to an instruction.
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4. Click on and then drag the “Power_On_pushbutton” variable to the other NO

%Ik-vzte:

instruction on rung 3. Rung 3 should now appear as follows:

Power_On_pushbutton Power_Off_pushbutton Light
; - — % O—
Off Off Off
Light
_
Oft

In general, variables which are expressions, constants are assigned to instructionsin

2] exactly the same way as basic type variables, however, they must be typed in manu-
ally sincethereisno window to drag them from.

143

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
is presented on the following page.

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

The following three procedures are available for entering these variables. You can
either:

select the Instruction Parameter Box and type the “Fill_Timer” variablein
directly.

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

drag the Instruction Parameter Box to the instruction you want to copy, and
enter avariable selected from the special Variable List.

Select the source Instruction Parameter Box you want to copy from.
Drag the counter and timer variables to the destination instruction you ant to copy.
Select and double click on the desired parameter from the Variable List Box.

Soda_valve
4 P
Off
lce_pushbutton  Cup_Present_for_lce
5 { | {1
Off Off
Small_pushbutton WA
G Pl EN DM
Off 4000 (I OUT i
Imer
Fill_Timer. FT
Fill_TimerET
Fill_Timer.)
Fill_Timer.TI
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A

A These methods are used with rungs 6,7, and onwards. The application
m instructions’ exclusive variables such as “Fill_Timer.PT” or
Important » £i1| Timer.Q” consist of a variable name and a file extension:

***x CV (Current value)
*** PT (Set value)

*** Q (Output bit)

*** R (Reset bit)

7.2 Variable Types

<Sample of Tutorial Program>
The following logic program was created from the tutorial lessons so far.

SodaRequest

Sodavalve TOM
El Pt N Qf—
Ot 2000|PT  ET(O
lceButton  lceCupSet lce
sl— 1| O
Off Off Off
CupButton [
B ol EN DN
Off 4000(IN - QOUT| SodaCrder. PT
o
MoOfEmalls
CTU
CE Q
Off R
OFy Cv|0
Srall_pushbutton Cup_Present_for_lce  Fill_Tirmer.Q Soda_valve
7 P} | } |
Off Off Off Off

Medium_pushbutton
Pl

Oft

Large_pushbutton
1Pt

oft

Soda_valve

Off

< Summary >

In this section, you have learned how to assign operands to instructions.

1-26 Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide



Chapter 1 - Creating a Program

Documenting a Ladder Logic Program

It is recommended that you document your ladder logic program. This data ex-
plains to users exactly how the program and each of its elements perform and is
useful when the program needs to be altered or debugged later on. In the

Logi Touch Editor, you can document how the program performs, how each rung
operates and what specific variables are used for.

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

Message Field \ % Description

Program
Text Field Program Dezcription

All LogiTouch Editor descriptions are entered here.

@Ik\l\ote: Theword “Program”, above the text field in the description dialog box, indicates
2] that thetext field contains a description of the program.

2. Click on the “Program Description” text.

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

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

|- START

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

lce_Maker

=
Off

@lkv:)te: You can also add or edit a Program Description by double-clicking the lower left-
hand panel of the status bar.
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Adding a Rung Description

Viathe Logic Program Editor, you can add descriptions to each rung of your
program. In the following example, a description is added to rung 5.

B To add arung description

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

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

@Ik\l\o\tg You can also open the [Description] dialog box by selecting [Description] from the

in thetoolbar.

[Edit] menu or by clicking on |

Rung 5 controls the ice dispenser.

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

4. Type “Iceisdispensed for aslong asthe push-button is pressed, providing a
Cup ispresent”.

5. Click on [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
I |1 Sy
Off Off Off

5| 11 [ U

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

B To add adescription torung 3

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

2. Click on thetext field.

3. Type“The Light remains on until the Power_Off Pushbutton is pressed”.

4. Click on [Apply]. Inthistutorial only the comments for rungs 3 and 5 are
explained.
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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 avariable
1. The[Variable List] dialog box should be open. If it is not, open it now by
selecting [Variable List] from the [Data] menu.

2. The [Description] dialog box should also be open. If it isnot, open it now by
selecting [Description] from the [Edit] menu.

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

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

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

6. Click on [Apply].

Qlkv:)te: You can also add descriptionsto a variable by selecting the variable in the [Variable
2] List] dialog box, instead of selecting it from the ladder logic program.

B To add a description

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

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

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

In thistutorial, descriptions are added to only the “Fill_Timer” and
“Power_On_Pushbutton” variables. Descriptions for other variables can be cre-
ated by simply repeating the procedure described here.
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1-30

Description List Dialog Box

The [Description List] dialog box displays brief, one line descriptions of al
variables and rungs in 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 the detailed description of the “Fill_Timer”
variable.

The[Variable List], [Description], and [Description List] dialog box displays
change to reflect the rungs and variables selected in the ladder logic program.
However, the opposite is not possible; for example, if avariablein the[Variable
List] dialog box or a description from [Description] or [Description List] dialog
boxes is selected, the corresponding choiceis not reflected in the ladder logic. The
search function of the Logic Program Editor allows you to find the specific vari-
ables easily. Thiswill be explained in more detail in “1.8 Navigating a Ladder
Logic Program.”

< 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 speed up your work by copying
and pasting completed rungs.

IMMA Copying a Rung

In the following exercise, two rungs are added between rungs 5 and 7. These
additional rungs contain the same instructions as rung 6 with different variables
assigned to them.

W To copy arung

1. Click on the number “6”, shown on the left of the rung, to select entire Rung 6.

2. From the [Edit] menu, select [Copy].
%te: If you wish to select arange of rungsto be cut or copied, click on therung number of
the first rung you wish to select. Hold the [SHIFT] key down and select the rung

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

Pasting a Rung

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

A
/A\

m A rung cut and pasted is loaded to the LogiTouch Editor’s internal clip-
Important ,qard, then copied to the program. If you select an entire rung when
pasting from the clipboard, the Logic Program Editor replaces the rung
you have selected with the rung in your clipboard.

B To pastearung

1. Click anywhere on rung 6.

2. From the [Edit] menu, select [Paste]. Rungs 6 and 7 are now identical.
3. Click anywhere on rung 6.

4. From the [Edit] menu, select [Paste]. Rungs 6 to 8 are now all alike.
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%Ikv\ote: When pasting arung, all variablesand descriptions associated with that rung are also
X2) pasted. Be aware that you may haveto edit the pasted rung.
Thevariables on rungs 7 and 8 should now be changed, according to the following

example.

Mediurn_pushbutton [T
7 P} EM DM
Of G000 |\IM - QUT|Fill_Timer. PT
2000

MNumber_of_Mediums
CTU
CE a

Off|R
1Py CV(0

Large_pushbutton [T
8 1P} EM DM

off 8000 \IM OUT|Fill_Tirmer. PT
2000

Mumber_of_Larges
cTU
CE o]

Off|R
101y o0

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

N Cut Command

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

B Tousethe” Cut” command

1. Click onrung 4. The entire Rung 4 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 to below rung 8.
The end of the program now appears as follows:

Fill_Timer
Soda_valwe TON
a {P | IM ap—
off 4000 |PT ET|O

10 j—END

@Ikv\ote: To movean entirerungto another part of the program, first select therung and drag
2] it using the middle of the rung to the new location.

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

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

For more information on the [JMP] and [JSR] instructions, see the
9.2.41 JMP (jump)/ 9.2.42 JSR (jump to subroutine) .

Inserting a Subroutine

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

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

In the following tutorial, a subroutine is added.

B Toinsert a subroutine

1. Click on the [END] label.

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

Inzert Subroutine

M amme:

I |

|| mp, I || Cancel |

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

1.2.1 Creating a Varialble List
4. Click on [OK]. At the end of your program the subroutine will appear.

10— END
11— 5UB STARTReset_Counters

12— SUB ENDReset_Counters

13|— PEND

Here, you insert your subroutine between the two new rungs labelled
“SUBSTARTReset_Counters’ and “SUBENDReset_Counters’.
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5. Right click on the“SUBSTARTReset_Counters’ label.

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

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

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

This routine will reset each of the Counters every timethe LT isturned ON.

hunber_of _Small=z R

(O

12

o
i
—+

Nunber_of Hediunz. R

8]

Off

hunber_of_Large=s. R
Pl
WS

OFf

Each of the variables you see here should be assigned to each of the“OUT”
instructions. Assign these variables now.

This completes the subroutine you can add more than one subroutine to aladder
logic program by selecting either the “SUBSTART” or “PEND” rungs and repeat-
ing 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 Toinsert a[JSR] instruction:

1. Select rung 3.

2. From the [I nsert] menu, select [Rung].

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

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

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

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

Licht
4 FI ¥% Rezpt_Counterodd
off

Whenever the [JSR] instruction “Reset_Counters’ receives power, it will jJump
to the subroutine “Reset_Counters’. 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 be inserted in
any part of aladder logic program. When the Controller executes a[JM P] instruc-
tion, it jJumps to the designated label and begins executing the program at that
point.

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

B To assign a label to your ladder logic program:

1. Click anywhere on the rung.

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

Inzert Label | srarr

Mame:

J || Switchl
2 Pt Skip

Off

|| 1] I || Cancel |
LimitSwitch1 LimitSwitch
l—+

Off Oft

4| skip

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

B Toinsert a[JMP] instruction
1. Right click on theright 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 I nstruction] dialog box. The
[JMP] instruction isinserted as the last instruction on the rung. Whenever the
Logic Program Editor seesthisinstruction in your program, it jumpsto the
designated label.

< Summary >

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

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide 1-35



Chapter 1 - Creating a Program

Navigating a Ladder Logic Program

If alogic programislarge, using the scroll bars to locate specific pointsin the
program can take quite a bit of time. The Logic Program Editor features com-
mands to help you find specific pointsin your program much more quickly. These
arethe [Find], [References]|, [Bookmark], [Go to Rung] and [Go to L abel]
commands.

The [Find] Command |

The [Find] command allows you to locate specific textual 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:

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

H Whole wordz anly 79 Backward
ﬂ Continue from top

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

‘No\teej: The[Find Text] dialog box can also be opened by clicking ”ﬁ| in thetool bar.

€ Specifying the type of matching to apply to the search

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

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

€ Specifying the scope and direction of the search

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

» Selecting [Global] includes the entire program. You can begin the search from
the top of the selected scope by selecting [Entire scope] or from agiven posi-
tion by selecting [From cursor]. Thistutoria starts the search from the begin-
ning of the program.

3. Select the [START] label in your program.
4. Click the [Text to find] field of the [Field Text] dialog box.
5. Type‘FILL'.
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6. Select [Global], [Forward], and [From cursor].

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

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

Note: After thefirst [Find] operation. You can locate subsequent occurrences of a text
2] match by selecting [Find Next] from the [Search] menu.

The [References] Command

The [References| command allows you to locate all occurrences of a specific

variable in your ladder logic program. It identifies the rung numbers and the
instructions the 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 onthe [START] label.

2. From the [Sear ch] menu, select [References]. The [References| dialog box
appears:

3 References =]
& START

|| Close I“ Help |HE§act matches only

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

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

[ # References ]T

G MO 4000 Fill Timer BT
7 MOV 8000 Fill_Timer. PT
g MOV 3000 Fill_Timer PT
9  MCFIl_Timer.Q
10 TOM Fill_Tirner

|| Cloze I“ Help | H Ezact matches only

5. Select [Exact matches only].

# References =]

£ MOV 4000 Fill_Timer PT
7 MOV ED0D Fill_Timer PT
8 MOV 2000 Fil_Timer PT

|| Close I“ Help IEEE;act matches onl
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In the [References] dialog box display:

* The number at the left of the line signifies the rung number the variable appears
on. Thisdisplay tellsyou 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" occurson rung 6,7 and 8.

» The next column on the line is the instruction type. This is the instruction that
this variable has been assigned to on thisrung. Thisdisplay tells you the
‘Fill_Timer’ variables has been referred by three (3) [M OV] instructions, one
[NC] instruction and a [ TON] instruction.

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

The [References] dialog box changes in accordance with your selection every
timeyou click on avariable in your ladder logic program. One advantage is when
you click on any of thelinesin its display, the corresponding point in your ladder
@ logic appears.
‘Note: You must click on the parameter itself, not the instruction for the corresponding in-
2] formation to be displayed in the [References] dialog box.

[References] Dialog Box with Other Dialog Boxes

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

B To usethereferences dialog box with other dialog boxes.

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

4% Deszcription List
J File  Edit Help

Hvferzion Cantraller wersion number. Fa
' atchdogTime W atchdog timer setting, in milizeconds.
#wCLScan Reserved for future use

H/CLStatus Rezerved for fubure use

iFIll Timer The Fill Timer decid 14 keep the soda valve open. The preset hme charn
Pawer_On_pushbuttan The Pawer On pushbutton starts the soft drink maching

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

Fiung 3 The Light remairs an until the Power_0ff_pushbutton is pressed.

Aung & lee is dispenzed for az long as the push-button iz pressed providing a cup is present.

| % Veariable List ] |3
File  Edit “iew Data Help

Cup Prezent for lce
Fill_Tirner

Digcrete I
Internal The Fill Timer decides how long ta keep thy

lce Dizcrete Clutput
lce_Maker Digcrete Internal
lce_pushbutton Dizcrete Input
Large_pushbutton Digcrete Input

ikt Dizcrebe T —
M |
# References [ ] [E3

& MOV 4000 Fil_Tirmer.PT
7 MOV 000 Fill_Timer. PT
g MOV 8000 Fill_Timer.PT
3 MNCFil_Timer.0)
10 TOM Fil_Tirner

” Cloze H| Help |gEgact matches anly
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@\ 3. Click on the variable ‘Fill_Timer’ inthe [Variable List] dialog box.
Note: Thedisplays of the[Description List] and [References] dialog box will change
2] according to your selection. The [References] dialog box now displays every
instance of the variable‘Fill_Timer’. Also, note that even though you change a
dialog box’s display, the ladder logic program’s display does not change. The
corresponding point in your logic will appear when you select any variableline
in the [References] dialog box.

4. Click on thefirst linein the [References| dialog box. Your ladder logic pro-
gram now displays that variable highlighted on the rung and the instruction you
specified.

MR Using Bookmarks

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

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

B To set a[Bookmark]
1. Click on the [NC] instruction on rung 3.
2. From the [Sear ch] menu, select [Bookmark]. The [Bookmarks| dialog box
appears.

# Bookmarksz

%]

Bookmark narme:
[Pawer ot Ad

j

Cloze

I

elp

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

B To gotoa[Bookmark]
1. From the [ Sear ch] menu, select [Bookmarks]. The [Bookmar ks] dialog box

appears.

# Bookmarks

%]

Bookmark name:

Ib

Cloze

Delete

GoTo

LEEE

Help

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

%\Fote: You can usethe[CTRL] +[M ] keysto open the [Bookmarks] dialog box.

X2)
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B To change the position of a [Bookmark]

1. Select the new position in the ladder logic program.
2. Select the [Bookmar k name] you wish to reposition.
3. Click on [Update] in the [Bookmar ks] dialog box.

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[Go to Rung] command

1. From the [Sear ch] menu, select [Go To Rung] and the following dialog box
will appear:
# Go To Rung
Bung Murmber:

] ||

|| m, I || Cancel |

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

MACM Using the [Go To Label] Command

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

1. From the [Sear ch] menu, select [Go TO Label]. The[Go To L abel] dialog
box appears:

4+ Go To Label |
Labelz
ETART
END

Rezet_Counters Cancel
FEND

]

Help

i )

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

< Summary >
This section has explained how to use [Find], [References], [Bookmark], [Go

To Rung] and [Go To L abel] commands.
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I/O Configuration

Once you have finished constructing a ladder logic program, you must assign 1/0
to selected variables. In thistutorial, variables were created first and 1/O assigned
after the ladder logic program was completed. This was done in order to present
the various features of the Logi Touch Editor in alogical order. If you know what
your 1/0 will be before beginning programing, you can specify your 1/0 first and
then assign it to your variables as you create your program. Both methods are
demonstrated in this section.

Assigning Variables to I/O

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

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

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

Due to the differences of the 1/O drivers, the procedures for “Opening the [Config-
ure 1/0] window” and “ Setting up the driver” onthe LT Type-A differ from the
procedures used for LT Type-B, LT Type-B+, and LT Type-C.

When using a Type-A unit, please refer to “To set up the DIO driver”.

When using Type-B, Type-B+, and Type-C units, please refer to “ To set up the
Flex Network driver”.

The explanationsin the tutorial lessons so far used the LT Type-A as the model
environment. However, the “ To set up the Flex Network driver” section uses the
LT Type-B+ asthe model environment.
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B To open the [Configure | /O] window:

From the [Data] menu, choose [Configure 1/0] and the following window will
appear.

& For the DIO driver

= [ Moduled
—& 10,
—& .
—® 12
—& 13
—% 14
—& I5.
—% 15
—& 17
—% 15
—& 19,
—& 0.
—& 1.
—& 2
—& 13
—& 4.

e

& For the Flex Network driver

I

= [ SNal [FNRIETS)
& 0

@ . .

)
@ 13 -

-
& I5. '
& 6.
g7
-
13
) 110,
& 11,
g 112
g 113
) 114,

e

@Ikv\ote: You can also open the [Configure I/0O] dialog box by clicking on on thetool bar

~ or by clicking on || Configue 1/0... | in the[Variable Type] dialog box.
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B Toset up theDIO driver:
1. Select ‘Module 0.
2. Click on [Setup]. The [Module Setup] dialog box appears.

3 Module Setup

M|F Module number

u Hald output values after controller stops?

16 Dizcrete ||| LnPut Teminals
16 Discrete @ Output Terminals

|| i3 I || Cancel ] || Help |

* Only "0" can be designated for a Module number.

3.“16 Discrete (bit)” isfactory set for both Input/Output terminals.

appears as follows:
[ [O7x]

Displayed underneath Module 0 are 16 input terminals and one output terminal
(for a 16-bit word) associated with the DIO module displayed. You will assign
variablesto them later in this tutorial.

Cloze

- Setup...

did

Bemave

(=4
=

 Wpmagy
oo

’ Export

el

" Help
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B To set up the Flex Network driver:
When assigning the B+ unit’s built-in 1/0, setup the following driver first. (The
DIO built into the LT Type-B+ istreated as asingle Flex Network station.)
Model Code: FN-XY 16SK
S-No.: Select anumber that will not overlap with other connected devices.
In thislesson, select “1”.

1. Select " S-No. 1 (FN-XY16SK)".
2. Click on [Setup]. The[1/O Unit Setup] dialog box appears:
4 170 Unit Setup [ 1=]

Output Points : 16
F

Out VarType : Discrele

. LChange [/0 Setup

|' ak I | Cancal} | Help ]

3. Select " FN-XY16SK" from the” Model Code" field.
4. Click on [OK]. The[Configure /0] window appears as follows:

[ 10]]
=

ek
-
o
o
e L
e 5 [

Displayed underneath ‘S-No.1 (FN-XY 16SK)’ are 16 input terminals and one
output terminal (for a 16-bit word) associated with the Flex Network module
displayed. You will assign variables to them later in this tutorial.

6. Up to 63 units (when 2 lines are used) can be connected with the Flex Network
driver. Use the same method for selecting a module for another unit.
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M Toclick and drag variablesto the I/O terminals:

follows:
You can use thefirst 16 terminals for input with Module O .

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

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

The Light remains on until the Power_Off_pushbutton is pressed

%I1X1.0.0 %IX1.0.7 %

Power_On_pushbutton Power_Off_pushbutton

K Y
Off Off
SN

N

%QX1.1.0 47 Configure 170
Light = DN Qrver (D#1]

} } - &duleU
— & 1IN
off o
&
|
&
s
&
&7
&
T
& o
.
L&z
e
L& 4.
o5 E

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

Configure 1/0

D10 Driver [ID#1)
J Module 0
W ower_On_pushbutton [#11.0.0)

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

For more information about the |EC addressing format of your 1/0
driver, refer to your driver’s Help system.

The Light remains on until the Power_Off_pushbutton is pressed.
The Paower On
pushbutton starts the
soft drink machine
W1 1.0

FPawer_On_pushbutton Power_Off_pushbutton Light
3 |/} O_
Off Off

Light

Oft

B Toclick and drag variablesto I/O terminalsfrom the [Variable
List] dialog box:
1. Openthe[Variable List] dialog box. The [Configure /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 variable
‘Cup_Present_for_Ice toterminal 12 in the [Configure I/O] window.
4. Release the mouse. The variable *Cup_Present_for_Ice’ isnow assigned to
@\ input terminal 12.

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

2 Yariahle List

Fil=  Edit “iew Data Help

Cup Prezent for |ce

Fill_Tirner N\ Timer Internal

lce \ Discrete Cutput
lce_tMaker Dizcrete Internal
lize_puzhbuttan \)iscrete IrnpLt

Large_pushbution %

| inhit

kil

[#1=1.0.0)

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

CAUT
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B To assign variablesvia text input:

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

#+ Configure 1/0 [_ O[]
DID Driver (ID#1] =] Cloze
7 CoTE= o [oeee ]
G 10.Power_On_pushbuttan [Rl=0.0.0)
—% 1. -
i 12.Cup_Present_for_lce [E1=1.0.2)
-
Ll
—% 14
— @ B
B4
—% I8
=
— &% 10,
=4
—& 112,
— & 3
—E 4.
% HE Help

3. Type ‘ Power-Off-pushbutton’.

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

2 Configure 170

D10 Driver ID#1)
=i f ModulD
—#) 10 Pawer_On_pushbutton [Z<1.0.0]
—& 11
—) 12.Cup_Present_for_lce [Z1<1.0.2]
—& 13
—& 14
—& 15
—@ 154 cwer_ OFf_puzhbutton [%1x1.0.E]
—& 17
—& 18,
—& 13,
—& 110.
—& 111
—& 1z
—& 113,
—& 114,

5 11

2.

Note: When variablesare assigned to 1/O viatext entry, the variables will be automatically
2] 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 variables from the following table
to the input and output terminals.

Variable Name Terminal Type | Terminal #
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
shown here:

— 14
— % 15
— 8 |B.Power_Off_pushbutton [#11.0.6)
—% 17
—% 18
—% 19,
— & 110,
—& 111
—& 112
—& 113,
—& 114
—& 115,
— #8010 Light [#01.0.0)
— O1.lce [F01.0.1)
—#B 02 50da_valve [#0x1.0.2]
g 03
% 04

¥ NE

Unassigning Variables from the [Configure 1/0O] Dialog Box

B To unassign a variable from the [Configure 1/0] window:

1. Click on terminal 10 in the [Configure I/O] window.

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

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

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

3. Click and drag the variables from the [Configure 1/O] dialog box to the in-
structions you want /O assigned to.
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1.9.4

Converting I/O Configuration Data

The variables assigned to the 1/0 of the LT Type-A are automatically converted to
the Flex Network. The variables can be converted to an FN-X32TS 32-point 1/0
unit, FN-XY 16SK, FN-XY 16SC, or the I/O (FN-XY 16SK) that are built in theT

Type-B+ unit.

This section describes the steps used to convert LT Type-A [/Oto LT Type-B+ /O

(FN-XY 16SK).

4 Configure 170

DID Driver IDH1]
= H Module D

— 3 10.Pawer_On_pushbutton
&N

— i 12.Cup_Present_for_lce
-

-

g5

— B 16.Power_OF_pushbutton
-

-

-

% 0

g

g2

s

s

i iE

[3041.0.0)

[2041.0.2)

[%041.0.6)

1. Click the [Export] button on the [Configure /O] window. Save the variables
assigned to the /O of the LT Type-A ina CSV format file.

File narne:

’ Save |

Save a3 type: JI,-'D Info filef*. cav)

d

" Cancel
g

2.Inthe [New/LT Type] in the Project Manager, change the model type from

“Type-A” to “Type-B+".

1.1 How to Start the LT Editor
3. Open the [Configure I /O] window viathe Logic Program Editor.

Select [S-No.1 (FN-XY 16SK)] and then click the [Import] button. Select the
previously saved CSV file and click on [Open].

Look in: J@ databasze

Fl=]

=

GLC Example.cav

File name:

| | Open |

Files of type:  [1/0 Into flef*.csv)

Ji” " Cancel
4
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4. The variables are imported from the CSV file and assigned to the LT Type-B+
unit’s1/0 (FN-XY 16SK).

% Configure 170 [ 1O]x]
lex Network Diiver (1D 1) [Spesd: 5hbps) ]
= [ Sho1 [FN-xr168K) B
—#) 10 Pawer_On_pushbutton [Z1.1.0]

—& 1 -
—) 12.Cup_Present_for_lce [&1<1.1.2)
"o [ ew ]
@
=1 (o
e

—¥B) 16 Pawer_DFf_pushbutton [Z11.1.6]
—& 9.
=1
— & 110,
g
—& 12 g
—& 113,
— & 114,

¥ 11E

< Summary >

This section explained how to:

* select an 1/O driver,

« configure the Flex Network driver,
* use variables assigned to 1/0.
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Checking the Validity of a Program

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

W Torun avalidity check:

From the [File] menu, select [Check Validity] and the following dialog box will
appear.

YWarning 200 Vlce pushbutton', Yanable hag input or oukput tepe but no 140 address assigned
Wharning 300 “Large_pushbutton' Yanable has input or output tppe but no |A0 address azsigne
Wharhing 300 “"Medium_puzhbutton' Wariable haz input or output tppe but no 10 address azsigre
“Wharning 300 "Small_puzhbutton': Wanable haz input or output type but no 10 address azsigne

al |
' Cloze | Help ] ]:]Errc'rs-:lnl_l,l

The[Validity] dialog box lists al errors and possible trouble spots the Logic
Program Editor can detect in your program. Trouble spots are listed as “warn-
ings’.

In the lower right hand corner of the dialog box is acheck box marked [Errors
only]. If thisbox is selected, only the “errors’ that the Logic Program Editor
detectsin your program are displayed; the “warnings’ are not. The Logic Program
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.

@lkv\ote: A validity check can also be performed by clicking on in thetool bar.
X2

The[Validity] dialog box displays“errors’ and “warnings’ in the order they

appear in your ladder logic program. In other words, the “errors’ inrung 1 are

presented first, then rung 2 and so on.

If you double-click on the “errors’ or “warnings’ in the [Validity] dialog box you

can go directly to the problem.

e If itisalogic problem, that part of your program is displayed.

« If it isaproblem with assigning 1/0, the [Configure 1/O] dialog box is dis-
played.

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

Errar 200 Rung 3: Parameter should be a Dizcrete
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B Tofixanerror:

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

2. Enter *Soda valve' astheinstruction variable.

For more information on specific errors and warnings, refer to the
Editor Help systemor “ Chapter 4 Errors and Warnings’ in this manual.

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

< Summary >

In this section you have learned how to check the validity of an Editor ladder logic
program. The preparation for transferring a program to the LT for execution is
complete. The details of the procedures hereafter are explained in 2.1 Configuring
the LT Controller.
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Printing Your Ladder Logic Program

With the Logic Program Editor, you can print different aspects of your ladder logic
program.

B To print aladder logic program:

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

view function.

Print Options

- Prirt
%}FHCHDUNE S03PSIF an | Ok,
1 Cancel ]

- Reports Printer. .
M| Logic || Preview... Hl Optiats. .. ] W‘

W Varable List || Previen | [ Tiphiori.. ]
¥ 140 Corfiguration || Preview... Columns
il Referances PlEViEﬂ---] 1 =

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

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

| Logic Options
e @&
ki Selected | —m—==
Cancel
e |——
Help

Select [All] to print all the rungs of the program or, click on [Selected] and typein
the range of rungs you wish to print.
Use the [View] menu to adjust the logic program’s printout size.
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@ [Variable List]:

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

Yariable List Options
= nclude
o ax.
I 140 Address | Cancel
IV ¥ alue
I &ttribute
¥ D escription | Help |
Option Description
Type Displays the variable type.
I/O Address Displays the I/O addresses of all assigned variables.
Value Displays the data value of all variables.
Attribute Displays the Retentive and Global settings
Descriptions Displays any descriptions given to the variables.

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

@ [References]:

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

%Ik\l\ote: You can also print your program by clicking on in thetool bar.
X2

< Summary >

This section explained how to select which aspects of your ladder logic program
you wish to print.
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IWM¥4 Importing/Exporting a Logic Program

The Logic Program Editor allows you to export alogic program exclusively for
use with the GLC (*.wll).

Conversely, alogic program file (*wll) can be imported for use as a project file for
another LogiTouch (*Ite).

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

L3

Fie|£dit Wiew Search |nsert Data Controller Help

e o o b [6]0)

oot w|m{wley | y] &

Erint.... [T
Frinter Setup...
a typical fast food restaurant soft dispensing machine.
Check " alidity...
Freferences. .
Ext BFY lce_Maker
! =)
off
2|-START

The Light remains on until the Power_Off_pushbutton is pressed

The Power On
pushbutton starts the
soft drink machine

Ewport wiLL file

2. Enter afile namein the [Save As] window.
3. Click [Save].
The Logic Program is saved in WLL format.

Save As

Save jn: J ] datahaze

File name:  [GLC Factory | T
Save as lype: JPrograms [F.wll) Ji” " Cancel
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B To Import a Logic Program

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

& Logi g
F||e|Ed|t Wiew Search [Insert Data Contoller Help

Export...

Save Chil+5 E-EHI']%]O]@"]D .@.

w [ty [ &]

Brirtt... Crl+F
Printer Setup..

n

Check Walidity...

Preferences...

Esit Alt+F4

a typical fast food restaurant soft dispensing machine.

lce_Maker

2|-START

The Light remains on until the Power_Off_pushbutton is pressed.
The Power On

pushbutton starts the
soft drink machine

=)
Off

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

3. Click [Open].
The specified Logic Program isimported, and the variables used in the Logic

Program are registered to the Variable List.

File name: JGLC Factary.wl Open |

Files of type: JPrograms [ wll)

Cancel

=

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

asalogic symbol.

4.2.5 Symbol Editor in the Operation Manual - Screen Creation Guide

< Summary >

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

Create the "lce_Pushbutton”, "Large Pushbutton”, "Medium_Pushbutton”, and
"Small_Pushbutton” with the Drawing Board (Screen Editor). Theillustration
below isthe completed sample screen.

55001 000000 000000
B5_002 000000 000000
5003 000000 000000
B5_004 000000 000000

2]

HEFPEDS

ﬂ&&@@@EFB@JHJK%L!JMMMP‘@&&T"&WMUWV/N
ErE TR T @ oo P

B To Start the Drawing Board
1. In the Project Manager window, click [Draw/Screen] to activate the Drawing
Board (Screen Editor).

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

B To Draw using Drag and Drop Operations

1. Select the "I ce-pushbutton” in the Logic Program, and drag it to the Drawing
Board (Screen Editor).

4

Help
Ao oo ) (8] [@)]
"] (] e[ [wu[e][v]a]

[ OREERPEIPEIOE 0D A

ensed for as long as the push-button is pressed, providing a cup is present. Bl
m Cup_P t_for_ I
5|
oft Off Off
.
[f5 ]
[[o58__J_720% Jreasy [ — Srmall_pushbutton MOV =
Off 4000|IN- OUT|Fill_Tiemer PT
2000
o 5 lid
.
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1-58

2. The[Bit Switch Settings] dialog box appears on the screen. Select "Momen-
tary" from the [Function] field. Check that the [Operation Bit Address] is set

to [Add Ice], and then click the [Place] button to place the pushbutton.

Bit Switch Settings [BS_001]

| General Settings | Shape/Color | Latel |

Descriptian Operation Bit Address
J | @J\ce_pushbutton %
State [0 [ 0f ] Mot

Manitor Bit &ddrecs

@ lce_pushbutton [+ ||

Functior Optiar
] Buzzer
Z] One Shaot

123 Bit Set

Broveser..

D Interlock.
Interock Address
] [aooonn =

Touch available condition

EEEDw L ELDH

Place H Cancel H Help ]

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

% Drawing Board - noname
Screen Edit VWiew Option Draw Parts Special Libray  Window Help

pElw@laajor|eloalsna]s|eaese¥wn]e] ]
|- 000 anmeEa|woaa|im

| g

BS_001 Ice_pushbutton |ce_pus! T
- P :_p

u

]

%

4

i 5
] Parts ) Obiests N
- &
Link Select £ Change nder || &

o = P

PEHEEERPBELCEIOROLAD

4
15
. 15
|_G N Tt
:
FT5.21E || 1920 | Ready @ | [z
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Running the Ladder Logic Program

Once you have developed aladder logic program that isfree of errors, it can be
run by the LT Controller.

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

el Configuring the LT Controller

Before writing aladder logic program to aLT Controller, please be sure that the
controller is configured properly. When running a program on the LT, there are
two settings in the Controller Setup: “ Tuning” and “Memory”.

B To Configurethe Controller:

From the [Controller] menu, select [Setup], which calls up the following screen.

4 Controller Setup

Tuning | Mernary ]
£ FIEEEE Target scan time: s
133 Percent Percent allocation: A

W' atchdog tirmer: s

E Digable controller auto start D Enable /0
D Stop an minor fault

[ ok ][ cacel || gpmp || Hem |

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

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

(Note): If the logic time exceeds the 50% of the scan time, the "Scan"
operation is not guaranteed. Specify the setting in 10-ms increments.

Percent In [Percent allocation] (System Variable: "#PercentAlloc"), enter a value in %

Allocation to designate the scan time by the percentage of the whole dealing time. The 1-
ms place of the calculated scan time is round up.

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

Timer entered here is exceeded, a Major Fault alert occurs. The system variable

#WatchdogTime also can be used for this setting.

8.2.26 #WatchdogTime

Disable Only when the LT OFFLINE mode's "MODE WHEN POWER IS ON" selection
Controller Auto lis set to [DEFAULT] is this feature enabled.™ When the controller is restarted
Start after being stopped, this feature will automatically prevent the Logic Program

from restarting. The system variable #DisableAutoStart can also be used for

this setting. 8.2.20 #DisableautoStart
Stop on Minor |This setting designates if the logic program is stopped when a minor controller

Fault fault occurs. The system variable #FaultOnMinor can also be used for this
setting. 8.2.22 #FaultOnMinor
Enable 1/0 This function enables the inputs/outputs to the LT main unit and external I/O of

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

1. To set up the“ MODE WHEN POWER ISON”", select [ PLC Setup] - [Controller] - [ Setup].
If [Sart/Stop] is selected in the [Controller] menu, the settings of the LT Editor are ignored
while the off-line settings are prioritized.

* For detailson Target Scan Time and Percent Allocation, refer to Chapter 6:
Controller Features.

For details on the system variables, refer to Chapter 8: System Variables.

 The"Enablel/O" feature can be selected when starting and stopping the con-
troller. For details, refer to 2.2 Starting and Stopping the Controller.

~

e

&
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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 _' Mernary |

{3 Store entire program in controller

i3 Remove descriptions before writing [to zave memoy)]

E stimate of controller memorny required:

[ ] g

E ztimate of variable memary required:

[ |

2

1

s

[ ok ][ cancel || spaly || Heb

[Store entire program in controller]

Transmits the entire ladder logic program, including comments. Comments for
the ladder logic program can be read when reading is done from the LT.
[Remove descriptions before writing (to save memory)]

Reduces the size of the file you are downloading to the LT, therefore, when thefile
isuploaded from the LT, there will not be any description data.

[Estimate of controller memory required]

Shows the relationship of the current program’s memory to the LT’ s usable memory, as
apercentage.

[Estimate of variable memory required]

Showstherelaionship of thetotal memory of al variables currently registered to the
LT’ s usable memory, as a percentage.

AW \\/riting to the Controller

After you have completed creating aladder logic program with the Logic Program
Editor and it isfree of errors, you can writeit to the LT and run it online.

Towritealogic program to an LT, you can either;

 transfer the screen data and logic program viathe "Transfer" window of the LT
Editor.

« transfer the logic program exclusively viathe "Transfer" window of the LT
Editor.

Make sure to set up your LT before writing the logic program. To set up an LT,
transfer the system along with a Project File viathe "Transfer" window of the LT
Editor. For details on transferring data, refer to Operation Manual - Screen Cre-
ation Guide Chapter 7: Transferring Data.

This section describes how to transfer only alogic program using the LT Editor.
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B ToWritetothe Controller:

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

Write to Controller

@ About to write the working copy of [Untitled] to the controller connected to COMZ:. Please confirm.

o [ = |

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

Download Progress

WEARMIMG: Interrupting a logic dovwnload
vill leave the LogiT ouch Hardware in an
unuzable state.

Bytes zent: 2B023 of 62536
Average BPS: 3362

NENEEEER |

@V\ote: * The Flex Network driver software etc. will be downloaded (if needed) when you
2] write your LTE fileto the controller. If no changesin the driver have occurred
since thelast download, the download of thedriver is skipped.

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

2.1 Configuring the LT Controller

A
\

m The LT resets itself after the logic program write is completed.
Important

WAl Going to Monitoring Mode

B To Goto Monitoring M ode:

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

Go On-Line

@ About to go On-Line to the controller connected to COMY:. Pleaze caonfirm.

2. Click on [OK]. You are now online and can operate the program in the LT
through the Monitoring Mode.
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Starting and Stopping the Controller

When the Controller is operating in Monitoring Mode, the start/stop of the Con-
troller can be controlled viathe LT Editor. From now we will use this feature to
monitor the controller’s mode.

As mentioned previously, you must be online to the Controller before you can use
the start/stop, or online editing functions.

B To Start/Stop the Controller:

1. From the [Controller] menu, select [Start/Stop]. If you are in Programming
Mode, however, this option is unavailable. The [Start/Stop Controller] win-

dow is displayed.

4 Start / Stop Controller

=F xecution———=— =Fomzes
|| Reset ] || 15%can ] || Ep’[dglta&[l][?@l@%’;l|
[ St | [ Confiue | | | [ Disable AlForces |
(== =1 |om
Stopped Forces are enabled

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

Option Description

The [Start] button starts the Controller. Once it starts, it
scans from the beginning of the program and executes all
logic sequentially. The first scan executes any initialization
logic.

Stop The [Stop] button stops the Controller.

The Reset button causes the Controller to reload the
".LTE" file, initialize any I/O and then stop.

Press this button to perform a single scan of logic. This

1 Scan function is useful for troubleshooting or debugging an
application.

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

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

Disable All Forces Disables the forced variables.

Forces Lists all forced variables in the ladder logic program.

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

Start

Reset

Pause

2N
(=)
~
®

When the setting is changed from Start/Stop, the system internally checksthe status
for the " Enable 10" setting. Therefore, " Enable 10" setting changes made during
the" Start" mode will not bereflected. Be sureto change the setting to " Stop” before
changing the" Enable 10" setting, and then return to the" Start” mode.

&
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You can also select these items from the [Controller] menu's [Command].

Go On-Line

tibe: Ehanags F3
Wtaedin Thamags:

Sharh ' Shop,,,
Fead from Controller
write: ta Cantroller

Command Go Command Mode
Feset
SUp Start
Eroperty Lontirnue
Stop
Pause
15can
Enable foces
Enable |0
)| Go Command Mode
" 4 Go Online
E White to controller
"@ Read from controller
H Reset
[i=: Start
M Continue
Stop
i1 Pause
EJ 1 Scan
} Enable Forces
: Enable 10

@Ikv\ote: If you click on [Reset], all LogiTouch Editor variableswill be reset except retentive
2] variables. Usethe MOV instruction etc. if any values need special initialization.
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Troubleshooting Using System Variables

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

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

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

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

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

#lOStatus #lOStatus is an array which displays I/O specific
errors. These errors are indexed with a numeric code.
This code differs from driver to driver. (Reference: For
a detailed explanation of the error see the driver's Help
system.) An error is displayed in #l0OStatus only if
#lOFault has been turned ON.

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

For details on system variables, please refer to Chapter 8 System
Variables.
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Viewing System Variables

You can view the system variables to show information about 1/O status, scan time
and controller status. Chapter 8 System Variables

B To View System Variables:

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

i Wanable List

File Edt “iew Data Help

HF aultFung Inkeger Internal RGU
HF crceCount |rteger |ternal ARG

HIOF ault Dliscrete |nternal RGL T

HI0Status Integer [10] Internal RGU
HLogicTime Integer Internal RGU M
O werFlow Discrete Internal RGU  In
HPercentdlloc Integer Internal RGU P
HPercenttdemCheck Integer Internal RGU R
HPlatform Inkeger Internal

#S canCount Internal
HomanTine

KN

Integer

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 errors if they occur while the
logic is being scanned.

In the following example, 1/O error 821 has occurred with driver one. The
#lOFault is turned ON.

% Data Watch List =10}
File Edit “iew Hel
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Reading from the Controller

To edit and save alogic program located in the LT unit, read out the program from the
Controller.

To read alogic program from the LT, you can either;

* receive the screen data and logic program viathe "Transfer" window of the LT
Editor.
 receive aladder logic program only in the LT Editor's [ Transfer] window.

 receive only alogic program viathe Logic Program Editor.

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

For details on how to receive alogic programvia the " Transfer" win-
dow in the LT Editor, refer to Operation Manual - Screen Creation Guide Chapter 7
Data Transfer.

B To Read from the Controller:

1. If the Controller isonline, from the [Controller] menu, select [Programming
N Mode].
The Controller must be stopped before doing a “read from controller”
if the program contains values that are not initialized.

]
Important

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

You can now make changes to the program and /or saveit asa“*.lte”.

AN Property

Select the [Controller] menu’'s[Property]. The LT program’s property informa-
tion list box will appear.

The [Property] box is shown below.

Frope kS

Filz name noname

Program memaory 5% [V160/124518 bytes)
Wariable memony 1% [BOB/ 32623 bytesz)
Platfarm LogiTouch Typpe-d
Target zcan 10 mz

Watchdog tinmer 800 mz

Dizable auto start ]

Stop on minor fault QOFF

COM part COm1:

COM zpeed 115200 bpz

[0 driver 1. DIO Module Driver
Kl
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On-Line Editing

The Logi Touch Editor alows you to make On-Line changes to a program running
in the Controller and have these changes take effect immediately. For the demon-
strations and examples in this chapter use the * Soda.lte’ file, located in

‘C:\Logi Touch\SAMPLE'. All examples used here assume that the ladder colors
and preferences use the system default.

SN Before Editing

B To execute the example program:

1. Open ‘Soda.lte’ file. It isincluded asan LT Editor sample program and is
located in * C:\Logi Touch\SAMPLE’.

2. Write this program to the Controller.

3. Go On-Lineto the Controller.

4. Start the Controller.

For Controller operation, refer to “ Chapter 2 Running the Ladder
Logic Program” .

B LT Online Program Change Features

On-Line editing features are restricted for the LT platform, however, the following
changes can be made to a program whileit is running On-Line in the Controller.

e Turning ON/OFF discrete variables

* Integer value changes
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Using Colors for On-Line Editing

The Logic Program Editor uses default colors to indicate specific aspects and
changes to aladder logic program while running On-Line. The default colors are:

Color Meaning
Green |Indicates circuitis charged
Red Indicates an error has occurred.
Purple |Indicates online edit feature is being used

B To Changethe Color Defaultsin the Logic Program Editor:
1. From the [View] menu, select [Color s] and the [Color ] dialog box appears.

o

3% Colors

Element LColor

=0 Ak [ Toinis
Modified Or-Line B Ok Bl
Other (W] Ok Cyan
Fararmeter (] Ok Green
Pararneter Yalue (M) Dk M agenta
Powered State il Ok Red

Frogram Description ﬁ [ O ellaw

[~ oK.

Cancel

Apply

Lali

Help

Fiung Description ﬁ
s i
=YWidth of Lines

Wwhen powered: |3 :El:_- pixels

! 'hen modified On-Line: |3 :El:_- pirels

2. Select the [Element] and then the [Color] you want associated with that ele-
ment, then click on [Apply].
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Turning a Discrete ON and OFF

Discrete variables can be manually turned ON or OFF while the logic program 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 asiit is scanned.

B To Turn aDiscrete ON or OFF:

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

2. Select [Turn ON] from the short cut menu. The*Light* variable turns ON and
the power flow indicates that power is flowing through the rung.

Pawer_0n_puahbutton Power_0Ff_puahbutton Light
2 i | ]
Off Off on
Light
{ k
on

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

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

.

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

Chapter 1 Preference Area Settings (Prior to Creating a Logic Pro-
gram)
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Forcing Discrete ON and OFF

A discrete can be forced ON or OFF while you are online in the Controller. The
difference between turning a discrete ON or OFF and forcing it ON or OFF is that
if you force it, the variable does not change its state until the force is manually
changed. The program logic and 1/O cannot change its state. The discrete ON and
OFF operation described in section 3.3 depends on the calculation result of the

program; however, the force discrete ON and OFF operation does not depend on
the calculation result.

B To ForceaDiscrete ON or OFF:

1. Right-click on the variable * Soda valve' on the output coil on rung 9.
2. Select [Force ON] from the short cut menu.
3. Click on [OK] in the [Force] dialog box.

CHf
The variable turns ON and cannot be turned OFF by the ladder logic program.

Indicates variable has been forced ON

@V\ote: If you find that forced variables have no effect in your ladder logic program, they
2] have probably been disabled in the LogiTouch Editor. To enable forces click on the

[Enable All Forces| button in the [Start/Stop Controller] dialog box, or usethe [Con-
troller] menu and the toolbar.

Changing Variable Values

While you are online to the Controller you can set the value of any LogiTouch
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 on the variable ‘Number_of _Smalls' in the ladder logic. The [Data
Value] dialog box appears as follows:

'ﬁ' Data Walue

Yalue of ]T
JNumber_u:nf_SmaIIs ||

Chanhge to
Jo e \

Format: ]Decimal E“ Help \

3. Select the ‘0’ in the [Changeto] field, thentype‘5’.
4. Click on [Apply].
The value of ‘Number_of _Smalls’ isnow 5. You can change other values or
@\ close the [Data Valug] dialog box by clicking on [Close].
‘Note: + You can enter datavaluesin Decimal, Hexadecimal, Octal or Binary number for-
2] 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 L ogiTouch Editor variables.
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Changing Variable Attributes

You can use the [Data] menu to change the variable attributes (Retentive/Global .)
Thismenu 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 will
appear. Select the variable you wish to change its attribute, and change the
attribute using this window as shown below. However, the system variable’'s
“retentive” cannot be changed.

- Variable List

File Edit Yiew | Data]| Help

lce_pushbutton Waiiable Type...  Chl+T
Large_pushbutton \wWatch Cllef
Light - .
M edium_pushbutio Diatawfatch List...

Walue. . Cirl+,

Ty D) il
T OEF s

aniable List

File Edi View | Datal| Help

loe_puzhbutton Wariable Type...  CtikT
whatch. .. Crl+'!
D ata 'walch List...
Walue... Clrhty
Tyt D1 el
| Tumogs T

Turmn Global 3 Of

B Changing aVariable Attribute (Global)

Select the [Data] menu's[Variable List]. The [Variable List] window will
appear. Select the variable you wish to change its attribute, and change the
attribute using this window as shown below.

Wariable Type... Chl+T
Watch Chil+w
Diata ‘wiatch List...

Walue.. Chil+y

T @18 Elill
Tum DEF il

Tum Retentive

% Variable List

Wariable Type Chrl+T

watch... Crl+tad
D ata 'watch List...

Walue... Crl+s

Tiyem @M il
Ty DEF Eif

Turn Retentive 3 ]

Of
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3-6

WA Data Watch List

B To changethe display mode of all selected variables at the same
time
Select the [Data] menu’'s [Data Watch List], and select a display mode in the

[View] list box. Thisalowsyou to change al of the selected variables' display
mode to the designated display mode at the same time.

% Data Watch List

File  Edit _R_-"ie_wl Help
' 43 Eiel
Binary Ctrl+B
+ Decimal Ctrl+D
Hexadecimal Chrl+H
Oetal Chrl+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] menu’'s[Edit], and select [Add Elements] from
the [Edit] box.

File @| Wiew Help

|| Protene Delete Watch Drel

o|Pewl addwatch.ns

i |.:i b Add Elements Chl+E
Walue... Chil+a,

I Ctl
Tupm DEF Efhef
Fanze O
FozeOFF

BremmreFome  Ehik

Force List...
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Errors and Warnings

Error or warning displays may appear in the [Validity] dialog box when a validity
check is done on a program. These errors and warnings may be related to a prob-
lem with the program’slogic, variables or 1/0. The errors are indexed numerically,
with each numeral being part of a specific range. Each range specifies a general
areafor you to focus on when determining why the error or warning has occurred.

200-299: Logic errors and warnings

For information on instruction for the logic program, select it in the
main window, and then from the [Help] menu select [ Context], or pressthe [F1]

key.
@ Error 200 — Parameter should be a Discrete
The instruction requires a Discrete operand. This can be:
* A Discrete variable,
* An element of a Discrete array, or
* A Discrete element of an Integer variable.
@ Error 201 — Parameter should be a Counter
The instruction requires a Counter variable.
@ Error 202 — Parameter should bea Timer
Theinstruction requires a Timer variable.
@ Error 203 — Parameter should be an Integer or Real
The instruction requires an Integer of Real, either as avariable or a constant.
@ Error 204 — Parameter should be a non-constant Integer or Real
The instruction requires an Integer or Real variable. It cannot be a constant.
@ Error 205 - Parameter should be an Integer
The instruction requires an Integer as a variable or a constant.
@ Error 206 — Parameter should be an Integer but not an array
The instruction requires an Integer, either as a variable or a constant. It cannot be
an array.
@ Error 207 — Parameter should be a non-constant Integer
The instruction requires an Integer variable. It cannot be a constant.
@ Error 208 — Parameter should be a label
Theinstruction requires alabel name, and alabel with that name must exist.
@ Error 209 — Parameter should be a subroutine
The instruction requires a subroutine name.
@ Error 210—Label isout of scope
The specified label exists, but cannot be reached from here.
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4-2

@ Error 211- Subroutine cannot call itself

The Jump Subroutine instruction is attempting to call the subroutine that contains
it. Thisis not allowed.

@ Error 212 — X should bethe sametypeasY
The two parameters should have the same type (Integer, Redl, €tc.).
@ Error 213X should bethesamesizeas Y
The two parameters must be the same size. That is, both must be either:
* Arrays with the same number of elements, or
* Non-arrays.
@ Error 214 — X should bethesamesizeasY or be an Integer.

The two parameters must be the same size or the second can be an Integer that is
treated asif it isthe larger size.

@ Error 215X should bean Integer, a Real or a Discretearray

The instruction requires an Integer, Real or Discrete, either as a simple variable or
acomplete array.

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

The instruction requires an Integer, Real or Discrete, either asa simple variable or
acomplete array. It cannot be a constant.

€ Warning 217 — Both parameters are constants
The instruction is comparing two constants.
€ Warning 218 — I nput parameter used on output instruction

The variableis marked as an input (refer to [Variable Type] window), however, it
isused in an output instruction. Double-check its 1/O assignment.

€ Warning 219 — Preset valueis zero
The preset value of the counter is set to zero.
€ Warning 220 — Preset timeis zero
The preset time of the timer is set to zero.
€ Warning 224 — Parameter should not beretentive
The variables assigned to the instruction parameter cannot be “Hold” type.
€ Warning 225 — X should be an Integer Array
The instruction requires Integer as a complete array.
@ Error 250 — Duplicate labels are not allowed

The same label is defined more than once. Thisis not allowed, even in different
sections of the program.

€ Warning 251 — Empty subroutines have no effect

The subroutine contains no rungs. If you do not alter the empty subroutine it will
have no effect on your program.

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide



Chapter 4 - Errors and Warnings

€ Warning 252 — Empty rungs have no effect

The rung contains no instructions. If you do not alter the empty rung it will have
no effect on your program.

€ Warning 253 — Empty branches have no effect

The branch contains no instructions. If you do not alter the empty branch it will
have no effect on your program.

@ Error 254 —Control instruction should be last on rung.
The instruction cannot have any othersto the right of it.
€ Warning 255 — X isused by more than onetimer instruction
The timer variable is used by more than one timer instruction. The results are
indefinite.
You can use the [ References] window to find the other instruction(s).
@ Error 256 — X isused by morethan one counter instruction
The Counter variable is used by more than one counter instruction. The results are
indefinite.
You can use the [ References] window to find the other instruction(s).
@ Error 257 —Last instruction on rung should be an output
The instruction is not an output instruction (i.e., it does not change the values of
its parameters).
@ Error 258 — Multiple outputs are not allowed
An output instruction cannot have other instructions to the right of it.
@ Error 259 — Last instruction on branch should be an output
An output instruction cannot have other instructions to the right of it.
@ Error 260 —Maximum level of nesting exceeded

The rung has too many levels of branches (the maximum number of levelsis 25).
Try dividing the rung into several smaller ones.

@ Error 262 —Program istoo large (by xx %), see Controller | Setup | Memory
The program size islarger than the LT Flash Memory.
€ Warning 263

The variable is used by more than one coil. When the ladder logic program is
executed, the result of the last instruction to which the variable is assigned will be
effective.
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300-399: Variable errors and warnings
€ Warning 300 — Variable hasinput or output type but no 1/0 address assigned

The variableis marked as an input or output (refer to the [Variable Type] win-
dow), however, it is not mapped to any 1/0.

@ Error 301 - Type not assigned

The variable has not been assigned a variable type. To assign a variable type use
the [Variable Type] window.

@ Error 302 —Labd not found
The Jump Subroutine instruction refersto alabel that does not exist.
@ Error 303 - Variablereferenced should bea Timer or Counter

You have specified an element of a Timer or Counter variable, however, the
variableis actualy of adifferent type. Refer to the [Variable Type] window.

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

You have used avariable to specify an array element or modifier. This variable
must be an Integer. Refer to the [Variable Type] window.

@ Error 305—Array referenceto non-array variable

You have specified an element of an array, however, the variable is not designated
as an array. Refer to the [Variable Type] window.

@ Error 306 —Array referenceisbeyond size of array

You have specified an element of an array using a constant that is equal to or
larger than the array’s size. (Note that the valid elements are numbered O to size-
1). You can change the size in the [Variable Type] window.

@ Error 308 —Modifier referenceisout of range

You have specified a bit, byte or word element that is out of range.
@ Error 309 — Referenceisinvalid for thevariable

You have specified atimer reference for a counter variable, or vice versa.
€ Warning 310 — ... Already exists and will be replaced

A variable by that name aready exists. The new one will replace the original one
if you click on [OK] in the [Variable Import Status] window.

@ Error 311 -Theclipboard buffer isnot a recognized for mat

The current contents of the clipboard are not suitable for pasting into the [Vari-
able List] window.

@ Error 312 —Too many war nings

The [Variable Import Status] window only shows a certain number of warnings.
If you see this message, there may be more warnings that does not show.

€ Warning 313 -Missing ]
An array type requires the size enclosed in square (“[ ]”)brackets. For example,
Integer [10].
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@ Warning 314 — Array sizeisinvalid ...Assuming asize of 1

This variable apparently isintended to be an array, however, the sizeis not recog-
nizable. The size should be an integer within square brackets. For example,
Integer [10].

€ Warning 315 — Unknown type ...will be Not Assigned

The text is not recognized as a L ogi Touch Editor variable type. Possible causes
are:

1. It isspelled incorrectly
2. It hasleading and / or trailing blanks.
€ Warning 316 — Unsupported array type ... Ignoring array settings
That variable cannot be an array.
@ Error 317 —Invalid variable name...
You have entered an invalid variable name.
@ Error 318—Toomany errors

The[Variable Import Status] window only shows a certain number of errors. If
you see this message, there may be more that it does not show.

@ Error 320 —Too many variables
You have attempted to assign too many variables.
@ Error 321 —Too many variables
You have attempted to assign too many variables. Reduce the number of variables.

400-499: Logic Program LogiTouch Editor 1/O errors and warnings
@ Error 400 — Variable Name has already been mapped

The variable is mapped to more than one /O point. Refer to the [Configure1/0]
window.

500-549: Generic I/O driver errors
@ Error 501 — Internal variable mapped to I/0 terminal

The variable is marked as “internal”, however, it is mapped to an 1/O terminal.
Refer to the [Variable Type] window.

@ Error 502 — Input variable mapped to output terminal

The variable is marked as an input, however, it is mapped to an output terminal.
Refer to the [Variable Type] window.

@ Error 503 — Output variable mapped to input terminal

The variable is marked as an output, however, it is mapped to an input terminal.
Refer to the [Variable Type] window.

@ Error 504 — Discrete variable mapped to analog terminal
A Discrete variable cannot be mapped to an analog terminal.
@ Error 505 —Integer variable mapped to discrete terminal
An Integer variable cannot be mapped to a discrete terminal.
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@ Error 506 — Variable type not supported by I/O driver
The 1/O driver requires a different type of variable to be mapped to this terminal.

800-899: Specific I/O driver errors

For information about any errors pertaining to your 1/0O driver, refer
to your /O driver user guide.

900-1000: Specific I/0O driver warnings

For information about any warnings pertaining to your 1/O driver,
refer to your 1/0O driver’s User Guide.
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B Array
A Discrete, Integer or Real variable can be designated as an array. This means that
multiple elements of that type are allocated under a single name.

B Bit
The basic storage element, its value may be either 1 or 0.

B Bookmark
Aninvisible marker that can be placed anywhere in your logic, allowing you to
instantly return to that portion of your program.

B Branch
A parallel path of execution on arung.

H Byte
A storage element containing 8 bits of information. A byte may be assigned values
from 0 to 255. A Logic Program Editor integer is composed of 4 bytes.

W Clipboard
A temporary storage place maintained by Windows for copying and pasting data.
This can be done between applications or within a single application.

B Data Watch List Window
Shows data values as they change. You can adjust the update rate in the [Prefer -
ences| dialog box.

B Descriptions
A description can be any amount of text, up to 32767 single-byte characters, that
describes some part of your program. A summary of descriptions may be viewed
with the [Description List] window.

W Discrete point
A point that can have one of two states: OFF or ON.

B Drag and Drop

To press and hold down the left mouse button, move the mouse, then release. The
mouse pointer indicates whether thisisavalid place to let go.
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B Element

An element is a name for some part of avariable, rather than the whole thing. This
part can be:

* An element of a Timer or Counter variable,

* Anelement of an array, or

* Part of an Integer

Error (Fault Conditions)
There are three types: Major, Minor, and 1/O.

A Magjor Fault is serious. When this occurs, the Controller stops executing logic
immediately. The editor shows the state as“MAJOR FAULT”. To clear the
condition, the Controller must be reset using the [Star t/Stop] window.

A Minor Fault is one that can be safely ignored.
An /O Faultisafailureto read or write 1/O in.

Focus
A black rectangle that highlights a selection in the ladder logic program.

Forces

Discrete points can be forced either ON or OFF. This overrides any actions the
logic may take. For example, if avariableisforced OFF, but the logic istrying to
turnit on, it stays off. A list of the forcesin your program can be viewed with the
[Force List] window.

LT Controller

The LT Controller executes ladder logic and controls /0. The Controller isinvis-
ible and performsthe LT unit’s extended tasks. The Logic Program Editor moni-
tors the controller in Monitoring Mode.

B Hexadecimal

A base-16 representation of an integer value. These can be entered with 16# in
front. For example, 16#FF is 255.

IEC 61131-3

A standard developed by the International Electrotechnical Commission defining
the printed and displayed representation of five control languages including:
Instruction List (IL), Ladder Logic Diagrams (LD), Function Block Diagrams
(FBD), Structured Text (ST), and Sequential Function Charts (SFC).

The smallest component in arung which instructs the Logi Touch Editor Controller
to perform a specific function (i.e., Discrete, Bit operand, Data control, Operand,
Timer/Counter, and Program control instructions). Instructionsin LogiTouch
Editor are based on the IEC 61131-3 specification.
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B Instruction
The smallest component in arung which instructsthe LT Controller to perform a
specific function (i.e., Discrete, Bit operand, Data control, Operand, Timer/
Counter, and Program control instructions). Instructionsin Logic Program Editor
are based on the IEC 61131-3 specification.

B |nteger
A storage element containing 32 bits of information. An integer may be assigned
values ranging form —2147483648 to 2147483647 (16#0000000 to 16#FFFFFFF
in hexadecimal). Integers cannot contain decimal points.

B Internal Variable
A variable that is not mapped to an I/O point.

mI/O
Input/Output . The LT Controller connects to physical (real-world) devices
through I/O hardware supplied by third parties.

W |/0 Address
An address assigned to a variable when it is mapped to an 1/0O device. The format
of an 1/0O address depends on the driver it is mapped to.

B L abel Name
A name containing up to 32 characters that identify or label a position within the
ladder logic. It cannot start with a digit.

B | adder Logic
The collection of rungs that make up your application. So called because it looks
vaguely like aladder.

B Off-Line
When Off-Line, the LogiTouch Editor works with the disk file ‘.Ite’ containing a
ladder logic program. This program is developed Off-Line and then run On-Line
with the Controller.

B On-Line
The Logi Touch Editor monitors a program which isrunning ‘live’ with the LT
Controller. For example; Power_off _pushbutton, ResetButton, ALARM2 etc.

B Parameter
An input to or output from an instruction. Parameters are entered into the Instruc-
tion Parameter Box.

B Power Flow
The path power is taking through the ladder logic program.
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B Real

Any number containing adecimal point or being represented in scientific notation.
Therange for areal in Logic Program Editor is +2.25e3% to +1.79e3%, |t can have
up to 15 significant digits.

State Flow

Highlights individual instructions based on their parameters. Each contact is
highlighted if it is able to pass power (as opposed to whether it actually gets
power), based on the state of its parameter.

Subroutine

A group of rungs in a separate, named area.

Subroutines are placed between the END and PEND (Program End) markers, and
cannot be placed within other subroutines. When you click on [Subroutine] from
the [I nsert] menu, both a* Subroutine Start” and a*“ Subroutine End” markers are
created. You can then insert logic between the two.

Subroutine are called with a*“Jump Subroutine (JSR)” instruction. The advantage
isthat they can be called from many places, and the code only needs to be written
once. A subroutine name is required.

Subroutine Name

A Subroutine Name consists of up to 32 letters, digits, and / or underscores. It can
only start with aletter.

B System Variables

System Variables are special, predefined variables that provide information about
the controller’s status or affect its operation. They perform like ordinary variables,
except that they are created automatically and cannot be deleted.

B Variable

Storage locations for data values are called variables. Easy-to-understand names
are recommended to use, rather than using numbered addresses. A variable name
isup to 20 letters, digits, and / or underscores. It cannot start with adigit. Some
valid examples are; Power_Off _pushbutton, ResetButton and ALARM2, etc.
Logi Touch Editor creates an appropriate type of variable automatically as soon as
anew variable name is entered either in [Parameter Box] or the [Configure 1/O]
window.

B Watchdog Timer

Detects an error if the program did not finish running up to the “END” rung within
acertain length of time. To set “Watchdog Timer”, select [Setup] from the [Con-
troller] menu, and enter time in millisecond in the [Watchdog Timer] box in the
[Tuning] tab.

m Word

A storage element containing 16 bits of information. A word may be assigned
values ranging from O to 65535.
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Operating the LogiTouch

The LT contains both screen display and I/O control features. These features and
their respective modes are described below.

LT Features

———QOperation ——Controller Features —— RUN Mode Constant Scan Mode
Mode - Control Features Logic Program Runs the Logic Program
- Read/Write I/O RUN Mode at the designated time.
—— Display Mode Percent Scan Mode
- Screen Display Designates the percent of
- Data Transfer with a single scan used by the
PLC, temperature controller's program.
—— OFFLINE Mode controllers, inverters,
- Initial Settings etc. L_STOP Mode
- Screen Data Transfer Halt Logic Program Mode
- Self Diagnosis (Allows the editing, writing,

etc. of the Logic Program)

A * Understanding the LT’s operation modes is critical for design-
! ing a system. Please read this chapter thoroughly to under-

Important  stand the operation and design the system in consideration of
safety issues.

« When OFFLINE mode is entered, the controller will stop. Re-
entering RUN mode will reset the LT.
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NN Controller Feature Overview

The Controller feature functions as follows. The facing page provides detailed

descriptions of each step.

Power ON

I

Initial Processing

'

Loading
[RESET] [RESET]
[PAUSE] [RUN]
[RESET] First Scan
Ten;;t)orary [Perform 1 Scan] Running [Perf.orm 1 Scan] STOP
op First Scan _
[Continue] [STOP]

[STOP]

B [nitial Processing

Thisisthe original state of the engine use to perform the Logic Program. Once
initialization is finished, the Controller enters the “Loading” state.

B Loading

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

In this condition the Controller is waiting to receive another instruction. Once the
[RESET], [Perform 1 Scan], [Continue], or [PAUSE] instructions are received, the
Controller changes to that condition.

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

At thistime, variables are initialized. Retentive variables maintain data before the
power shuts down or the LT resets. However, when triggering Controller reset in
Monitoring mode (* 1), or when using the #Command, the value set in Program-
ming Mode (*2) is used as the initial value. Non-retentive variables are cleared to
zero.

The [RUN] instruction will change the program to the [Running] condition.
The [Perform 1 Scan] instruction will perform the program once.

B First Scan

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

B Running

Thisisthe Logic Program performance engine’s continuous performance mode. In
this mode, it executes /O Reads, performs Logic Programs, executes I/O writes,
and updates System Variables. (#AvglogicTime, #AvgscanTime, etc.)

The [RESET] instruction will change the program to the [Loading] condition.
The [STOP] instruction will change the program to the [STOP] condition.

The [PAUSE] instruction will change the program to the [ Temporary Stop] condi-
tion.

B Temporary Stop

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

The [RESET] instruction will change the program to the [Loading] condition.
The [Perform 1 Scan] instruction will perform the program once.

The [STOP] instruction will change the program to the [STOP] condition.
The [Continue] instruction will change the program to the [Running] condition.

*1. Mode used edit the program currently being executed by the controller.
*2. Mode used to create a program.
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RUN Mode

RUN Mode uses the following steps.

Constant Scan/
Percent Scan

No
RUN Mode

Yes

Perform Logic
Program

END Processing
(Renew System Variables, etc.)

64 Scan

Yes

Scan Time Adjustment

<

Scan
Completed

B Scan Time Adjustment

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

& Constant Scan Time Mode
LT scan time = (#AvgLogicTime x 100) / 50

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

For information about #AvgLogicTime or #PercentAlloc, Chapter 8
System Variables

m The LT's Scan Time includes an error of approximately —0.02%.
Important

6-4 Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide



Chapter 6 - Controller Features

LogiTouch Scan Overview

L ogi Touch Scan time has two modes, Constant Scan time mode and Percent Scan
time mode. Their basic scan time includes two parts, logic program execution
controller and display (screen/touch panel processing time, external device pro-
cessing time) asfollows.

A A .
Controller feature section
-1/O Input Data Read
\ 4
1-START
Start Stop Operation
2 I H O—
Logic time Logic Program Execution Operation
3 ft
\ 4 4-END
5-PEND
I/0 Output Data Write
A4
Scan A Display feature section
time Executes only during the set scan time, minus
the logic time (when performing a constant scan).
- Screen Display
. - Touch Panel Processing
Graphic S .
. - Communication Processing
processing
time
A 4 A 4 4

6.1.2 RUN Mode

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide 6-5



Chapter 6 - Controller Features

B Constant Scan Mode
This mode constantly executes the program during the scan time set.

When this setting is used, the screen is used mainly for data display and lessfor
operation, with control (logic program) being the priority.

A o
Logic Time I/0 Input Data Read
Pr ing tim \
oce§5| g time 1 ~START
for logic program Logic Program Execution Start Stop  Operation
(variable) 2 1 +F O
Operation
3 I}
4 ~END
\ 5 ~PEND
Scan time ! 1/0 output Data Write
(fixedscan F——-—-—-—-—-—- -~ B S———————
period) Graphic pro-
cessing time
= Scan time -
logic time

Y \

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

e.g.) If constant scantimeis set to 50ms and logic executing time is 20ms
Graphic processing time = 50ms - 20ms
=30ms

The longer the logic time, the shorter the graphic processing time will become.
Though Logi Touch display response will be slower, the logic program will ex-
ecute constantly.

A When the logic time exceeds 50% of the designated setting
! value for constant scan mode, the scan time is automatically
Important  adjusted so that it is twice as long as the logic time.
Example) When the logic time is 30 ms and the constant scan
mode is 50 ms, the scan time is 60 ms.

‘Note: + Makesureto enter the setting value for the scan time in 10-msincrements.

= e When determining the value for the setting time, use the #AvgScanTime
value obtained from atest run of theLT.

8.2.2 #AvgScanTime
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B Percent Scan Mode
This mode varies the scan time according to the percentage set by the logic time

Thisfeature sets the priority to screen operation speed and screen switching speed
required during L ogic Program execution.

A
I/O Input Data Read
Logic Time . ) 1START .
o Logic Program Execution Start Stop  Operation
Processing time 2 I ] H
for logic program 5 Operation
(Set by percent- Y
Scan Time age, variable) aleEND
Logic set time Y 5["PEND
+ screen I/O Output Data Write
processing |- - - - - - - - _ _ Yy vy _ L __________
time = 100%
(variable)
Graphic pro-
cessing time
= Total scan time
- Logic time (set
by %)
\ \

Scan time = Logic time/ Percent scan set time (%)
e.g.) If percent scan timeis set to 40% and logic executing time is 20ms
Scan time = (20 + 40) x 100
= 50ms
Graphic processing time= 50ms - 20ms
=30ms

When logic time increases, display processing time also increases, resulting in
longer scan times.

The longer the logic time, the longer the time allocated to display processing.
Therefore, the display is updated more quickly, however, the logic program
processing cycle slows.

m e Thereis no change in the processing time for one instruction
]

in the logic program.
Important
* The scan setting (%) cannot be set to more than 50%.

* When the percent scan setting is set to 50%, the display and
logic program are processed at the same time. The display
process will not be given priority.

‘Note: Set the percent scan value so that the scan timeis set in 10-msincrements.
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Variables

This chapter explains the different types of variables used by the LT software.

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

YW \/ariable Names

LT Editor uses variablesto store I/O and counter data. Variables settings and
names are user designated and are used as-isin the logic program.

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

PLC Manufacturer External 1/0 Internal Timer Data
Relay Register
Mitsubishi X001 M 100 T200 D00001
Omron 01 1001 TIMOOO DM 0000
Digital EI_ectronlcs Switchl Timerstart Timer Qperatmg
Corporation Time, efc.

With the LT Editor, you can assign names to these device addresses and use them
asvariablesin thelogic program.

PLC

%001 YOO

1 )
K50

M100 f_\
s )

T200
— / 7}

e

Manuafacturer’s Device Address

LT Editor
Switch Larnp
|k )
Qff Off
Timer
Timerstart TOM
| | I Q—
ot B0PT ET|O
Timer.(
— —
off / ot

Variable Name
(User-defined name)

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide

7-1




Chapter 7 - Variables

7-2

@Ikv\ote:

In LT Editor (Ver.1.03 or later), the preprogrammed variables listed below
areregistered in thefollowing filesin the \L ogiTouch\SAM PL E folder:

2] Variable Sample| (TypeA). Ite, Variable Samplell (TypeA). Ite, and
Variable Samplelll (TypeA). Ite.

Variable Sample | (TypeA). Ite

Device type Variable name Variabletype [Variable attributes

Internal relay MO to M127 Discrete Non-retentive/Global/Internal
Counter C0to C63 Counter Retentive/Global/internal
Timer TOto T63 Timer Retentive/Global/nternal
Register D0 to D127 Integer Retentive/Global/Internal
Retentive relay  [LOto L127 Discrete Retentive/Global/Internal
Input relay X0 to L127 Discrete Non-retentive/Global/lnput
Output relay X0 to X15 Discrete Non-retentive/Global/Output

Variable Samplell (TypeA). Ite

Device type Variable name Variable type  |Variable attributes

Internal relay M[0] to M[255] Discrete Non-retentive/Non-global/Internal
Counter COto C31 Counter Non-retentive/Global/Internal
Timer TOtoT31 Timer Non-retentive/Global/Internal
Register D[0] to D[255] Integer Non-retentive/Non-global/lnternal
Retentive relay  |L[0] to L[255] Discrete Retentive/Non-global/internal
Link relay B[0] to B[127] Discrete Non-retentive/Global/Internal
Link register W[0] to W[127] Integer Non-retentive/Global/Internal
Input relay X[0]to L[15] Discrete Non-retentive/Non-global/lnput
Outputrelay Y[0] to Y[15] Discrete Non-retentive/Non-Global/Output

Variable Samplelll (TypeA). Ite

Device type Variable name Variable type  |Variable attributes

Internal relay R[0] to R[255] Discrete Non-retentive/Non-global/Internal
Counter CNTOto CNT31 Counter Non-retentive/Global/Internal
Timer TIMOto TIM31 Timer Non-retentive/Global/Internal
Register DM[0]to DM[511] [Integer Retentive/Global/Internal
Retentive relay  [HR[0] to HR[255] Discrete Retentive/Non-global/internal
Link relay LR[0] to LR[127] Discrete Non-retentive/Global/Internal
Input relay IN[O] to IN[15] Discrete Non-retentive/Global/Input
Output relay OUT[0]to OUT[15] [Discrete Non-retentive/Global/Output

Variable names can be designated by the user. When designating variable names,
be aware of the following limitations.

e Maximum Variable Name length is 20 characters (20 bytes).

» No differentiation is made between upper- and lower-case characters. If dupli-
cates are created, only the first word registered will be enabled (valid).
E.g.:If “TANK” wasregistered before “tank,” “tank” will be invalid, even
though entering it will not create an error.
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» Except for the first character, variable names can use numbers.
 Variable names cannot contain spaces.

* Theunderscore ( _) isthe only specia character that can be used.
However, underscores (__ ) cannot be used consecutively
(OK: tank_1; Not OK: tank_ _1).

* The*#’ sign cannot be used sinceit is areserved character, .

e "LS and“LSS’ arereserved names for use by the GLC unit’s system in the
System Data Area, the Read Area, and for Special Relays. Therefore, they
cannot be used for variable names.

Chapter 10 LS Area Refresh

When creating variable names, Pro-face recommends using the under score
@Ikv\ote' character to divide thevariablesinto blocks, or groups. Thiswill make the
\—33' variable names easier to find.

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

Conveyor A variables:

A_Motor

A_Sensor

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

Al_MotorRotationNumber

AF_MotorPowerRatio

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

* You can also use an array to set up variable names for each of your PLC's

devices.
=xample PLC Device _ LT Edlto.r
Array Variabe Variable Type
External Input X[100] Discrete
External Output Y[100] Discrete
Internal Relay M[100] Discrete
Data Register D[100] Integer

For information about Variable Settings, refer to 1.2 Creating

Variables.

For information about reserved System Variables, refer to Chap-
ter 8 System Variables.

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide

7-3



Chapter 7 - Variables

Variable Types

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

For details on defining arrays, refer to 7.3 Accessto Variables.

The maximum size of an array (the number of elementsit contains) is 65535.
However, the actual number of elements that can be used by any application is
limited by the size of the LT unit’s variable storage area. The amount of memory
availableto the LT for variablesislimited to 32KB. Be sure to design your system
so that the number of variables used does not exceed the LT unit’'s memory limit.

Use the following table to find the amount of memory used by each variable.

Variable Type Memory Used (unit:byte)
Discrete 12
Discrete Array 20 + (No. of elements x 12)
Integer 8
Integer Array 20 + (No. of elements x 8)
Real 16
Real Array 20 +(No. of elements x 16)
Timer 48
Counter 80

In the PLC, the number of variables that can be used by each deviceislimited. In
the LT, however, variables can be registered, regardless of type, aslong asthe
overall limit of 32 KB is not exceeded.

Conventional PLC LT Editor Variables

External Input Contact (X) A

External Output Contact (Y) B

Internal Relay (M) C

Data Register (D) D
i E

(T:'meze - .@ | Total 32 KB
ounter

PLC Device and LT Variable Comparison

B Discrete Variables

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

B |nteger Variables

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

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

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

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

For details, refer to 9.2 Instruction Details.

\S/Zﬁ(;lal(:urpose Description Variable Type
PT Preset Value Integer

ET Current Value Integer

Q Timer Output Bit Discrete

Tl Timer Measuring Bit Discrete

* Any names can be used for these variables.

@’kv\ ¢ Even when atimer isdesignated as non-retentive, the special-pur pose

o\g variable“ Timer.PT” will retain data.
For alist of retentive/non-retentive variables, refer to @ Vari-
able Attributes.
& Counter

The following seven dedicated variables are used for the Counter instructions.
For details, refer to 9.2 Instructions Details.

\S/z;ei(;laleI:urpose Description Variable Type
PV Preset Value Integer

Ccv Current Value Integer

R Counter Reset Discrete

uP UP Counter Discrete

QU UP Counter Output Discrete

QD DOWN Counter Output Discrete

Q Counter Output Discrete

* Any names can be used for these variables.

@/kv:;te; * Even when a counter isdesignated as non-retentive, the special-purpose
2] variable“Counter. PV” will retain data.

e A scan update will not be performed for a counter when it isreset. One
scan isrequired for resetting the counter.

For retentive/non-retentive variable details, refer to @ Variable
Attributes.
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B Variable Attributes
Variables have the following attributes, in addition to the variable type.

& Internal

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

@ | nput/Output

External input/output is available. Assign variablesto I/O in the [Configure /O]
window. Thisfeature is equivalent to the input/output relays of the PLC.

For 1/0 configuration details, refer to 1.9 1/O Configuration.

& Retentive

Retentive-type variables use the LT unit’'s SRAM, which preserves datavaluesin
the case of apower failure. Theinitial valuesfor these variables are set via Pro-
gramming mode. When the LT unit is powered down or reset, al current datais
retained. However, when the LT unit’'s Controller isreset in Monitoring mode or
by using the #Command, or when logic programs are downloaded, all datais
initialized using Programming mode preset values.

In addition, reading the LT unit’s .Ite files will save the execution results to the
Editor. However, be careful when using retentive-type variables asinitial values. If
these variables are designed to vary while the logic program is being executed, the
predetermined initia values will be lost when the datais|oaded into the Editor. Non-
retentive variables are either cleared to O or set to OFF.

& Global

These variables can be designated as either global or non-global. Specify "global"
for variables that are used to display Drawing Board Parts. Global variables are
automatically registered as LT symbolsin the Symbol Editor when you save the
ladder logic program. These variables can aso be shared with the Drawing
Board's display feature. Global/non-global settings of multiple variables can be
performed at one time by selecting the desired variables from the Variable List. Up
to 2048 global variables can be set.

3.6 Changing Variable Attributes

Qlkv\ote' Preprogrammed system variables are set to " global” in the LT unit’sinitial
\_j settings.
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Accessing Variables

This section explains how to access variable array elements, bits, bytes and words.

An array isamethod of declaring and handling multiple elements with asingle
variable name. Variables of the same type can be registered as one group using an

array.
One analogy isthe drawers of a cabinet.
The array variable Cabinet[10] has 10 drawers, numbered

2 from [0] to [9]. These drawers are called Cabinet[0],
2 Cabinet[1], . . . Cabinet[9]. Each drawer corresponds to an
Cabinet 7 individual dataregister in the PLC.
[Z] When using 10 locations of Cabinet memory, first declare
g} the variable name of Cabinet and the array size (number of
[9] elements) of 10. The variable type settings are listed as
follows:
% Variable Type

ﬂame:J ] ’T]

Dizcrete £ Intemal

= & b

ﬁi?gt:s[igned £ Dutput

' Help

Il fray  Size:

I¥| Retentive  [¥] Global

B Accessing a Discrete Array

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

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

M otor Setting[6] Fan

| | T
1T L
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B Accessing an Integer/Integer Array

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

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

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

@ To Access an Element with the Integer Array

An Integer Array can be used for numerical calculation, tracking of repetitive
information and data logging. Day0] Water Sales(0]

E.g.: To record the number of sodas sold [Day 1] Water_Sales[1]
in one month in the Integer Array [Day 2] Water_Sales[?]
Water _Sales, design your array as [Day3] Water_Sales[3]
follows.

The array consists of 31 Integer type —

elements which correspond to each —

of amonth’s days (31). [Day27] | Water_Sales[27]
[Day28] | Water_Sales[28]
[Day29] | Water_Sales[29]
[Day30] | Water_Sales[30]

Thefollowing diagram is an example of the Integer Array Pressure, using three
elements.

* Pressure[Q] represents the current pressure of the boiler.

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

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

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

Current Pressure Pressure[0]
Pressure Upper Limit Value Pressure[1]
Pressure Lower Limit Value Pressure[2]
GT High Pressure Alarm
S {
Pressure[ O] |
Pressure[1][B
LT Low Pressure Alarm
BN @ {7y
Pressure[0]|&
Pressure[2] B

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide



@ Accessing an Integer Array using bits

Chapter 7 - Variables

Asisthe case with the discrete array variables, integer arrays can be accessed via
bits, bytes, and words. To access the m+1th bit of the n+1th element in the
Integer Array Variable Drink Sales, enter Drink_Saleg[n].X[m].

E.g.. « To accessthe Integer array Alar m’s seventh bit, type Alarm.X[6].

32nd Bit

First Bit

[1]0]

[31] B O
.

7th Bit

» To accessthe 62nd bit of the Integer array variable Water _Sales, type

Water_Sales.X[61].

32nd Bit First Bit
31 110
63 | 62[ 61] 33[32
64th Bit 33rd Bit
62nd Bit
Also, for Water _Saleq[1].X[29]:
32nd Bit First Bit
31 1| O |First Element (Element No. 0)
31 30|| 1| O |Second Element (Element No. 1)
64th Bit 33rd Bit

62nd Bit = First Element's 29th Bit

Asaresult, since Water _Sales. X[61] = Water _Saleq1].X[29], both can
be used to access the 62nd bit of the Integer array Water _Sales.

» To accessthe 6th byte of the Integer array variable Water _Sales, both
Water _Sales.B[5] and Water _Saleq1].B[1] can be used.

» To accessthe 5th word of the Integer array variable Water _Sales, both
Water SalesW[4] and Water _Saleq[2].W[0] can be used.

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

In the following example the 3rd bit of the system variable #Statusis used as a
NO instruction variable. The third bit of #Status identifies whether the GLC unit
has an 1/0O error or not. Therefore, when the third bit is turned ON, the output
coil’s1O_Error isturned ON, which provides notification that an 1/O error has

occurred.
| Statuz ¥[2]

|3_Errar |

-
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B Accessing a Real Array

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

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

@V\ote: The LT Editor can handle up to 2048 GL C variables. The elements of the
X2 array become single variables. Thus, an array with five elements becomes
fivevariables.

An Real array can be used for numerical calculation, tracking of repetitive infor-
mation and data logging.

E.g.: Torecord the temperature of a solu-
tion every 24 hoursin the Real array
Solution_Temperature, the structure
of dataisasfollows.

The array consists of 24 Real type
elements that correspond to each

Solution_Temperature[0]
Solution_Temperature[1]
Solution_Temperature[2]
Solution_Temperature[3]

hour of aday. _
Real element O corresponds to the Solution_Temperature[20]
temperature data at 0:00. Solution_Temperature[21]

Solution_Temperature[22]
Solution_Temperature[23]

B Array Indirect Access

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

The following example assumes that you press the switch. Inthe INC instruction,
"N" increments by one with every single scan. The result of the ADD instruction,
i.e. thesum of "N" and "1", isthen assigned to A[N]. After 5 scans have been
performed, "1" isassigned to A[Q], "2" to A[1], "3" to A[2], "4" to A[3], and "5"
to A[4]. Note that theinitial value of "N" is 0.

Switch

| | INC ADD
N A[N]
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Thefollowing table provides alist of the Controller’s predefined System Vari-

ables.

System Variable List

System Variables are used to display the Controller’s current condition, and effect
its operation. System variables have similar variable types as ordinary variables
and perform similarly. Since system variables are preprogrammed and defined,
they cannot be deleted and their names cannot be changed.

3 System Variable Explanation Initial Variable
3 Value Name
Displays the average Logic Time
#AvgLogTime (Read, Perform, Write) once every 0 Integer
64 scans. (Unit ms)
Displays the latest Logic Time (Read,
#AvgScanime Perform, Write, Display processing). 0 Integer
(Unit ms)
#Day Stores Day data as BCD two digits. Integer
#EditCount Currently notused by LT Integer
Counts the number of imes a
#ForceCount variable is forced ON or OFF. 0 Integer
#10Status Displays the I/O Driver's condition. Integer [10]
- Displays the latest Logic Scan Time
#logicTme (Rezd?lPerform, Writg). (Unit ms) 0 Integer -
< | #Month Stores Month data as BCD two digits. Integer %
= #Plat~orm Indicates the controller's platiorm. Integer §
4ScanCount Excluding the currentscan, counts 0 Inleger «
the number of scans performed.
Displays the latest Logic Scan Time
#ScanTime (Read, Perform, Write, Display 0 Integer
processing). (Unitms)
4SS Indicates the controller's current ~ Inleger
status.
#StopPending Currently notused by LT - Discrete
#Time Stores Time data as BCD four digits. - Integer
#Version Displays the controller's version data. - Integer
#WCLScan Currently notused by LT - Integer
#WCLStaus Currently notused by LT - Integer
#Year Stores Year data as BCD two digits. - Integer
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2 . . Initial Variable
>
8 System Variable Explanation Value Name
#FaultCode Displays the latest error code. - Integer
Displ rung wher rror
#FauliRung Splays te rung where the erro - Integer
occurred. -
£ | #IOFault Turns ON when an error occurs. - Discrete S
prut =]
u Turns ON when an overflow occurs é
4Overfow due to mlamemahca'l commands or 0 Discrete
conversion of a variable fom Real to
Integer.
#Command Changes the controller's mode. 0 Integer
. Defines the mode entered when the .
#DisableAutoStart GLC starts up. - Discrete
sFaul Used to stop the perfor.mance ofan 0 Discrete
Error Handler subroutine.
Controls the completion of the logic
#FaultOnM inor performed when a minor error 0 Discrete
occurs. N
23 , =
| #percentlioc Calculates the PgrcentScan s 0 Inleger S
2 percentage. (Unit % ) §
#PercentM emCheck Not currenty used by the LT - Integer
itches LT igni
4Screen Switches LT screens by assigning ~ Infeger
screen numbers.
#StopScans Not currenty used by the LT - Integer
Sefs the Constant Scan Time.
#TargetScan (Unit ms) - Integer
#WatchdogTime Set§ the Watchdog Timer's value. ~ Inleger
(Unit ms)

‘Note: #Year, #Month, and #Day are saved asthe LT unit’stime data. Time data changes
are performed viathe LT unit’sInitial settings, or the System Data Area’s Write

settings.

LogiTouch Series User Manual (sold separately), External Device
Connection Manual.

How to Use System Variables

This section uses a#Screen to explain how to use system variables.

The following logic program switches the screen to base screen (B100), whichis
screen number 100. Pressing the switch changes the screen by substituting 100 in

the #Screen.
Screan Switch MO
| | EN DM
Ot 100N OUT
1]

#acreen

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide



Chapter 8 - System Variables

System Variable Detalls

This section describes each system variable in detail.

#AvglLogicTime

#AvgL ogicTime stores the average logic time in ms units.

The average logic time refers to the average time required in one scan for reading
I/O, executing the ladder logic program, and reading I/O. Every 64 scans, this
system variable updates the average logic time since its last calculation.

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

#AvgScanTime

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

|
|
_ i EE
Variable Type: Integer e | T.
. re | s
Set by: Controller J/ ! s \\\
Read Only / Qgﬁ R
1!
ff !
IIl ll.’
|II ll\
L i
\ i
\ 9, /
\\ 19.%;39/ K /,f
hs . £
. N ?9 //

Logi Touch Editor Ver. 1.0 Operation Manual - Logic Programming Guide 8-3



Chapter 8 - System Variables

#Day displaysthe Day data, as set by the controller, using two digitsin BCD
format.

Variable Type: Integer
Set by: Controller
Read Only

Year, Month, Day, and Time data are displayed using the following system vari-
ables:

E.g., July 14, 2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

#ForceCount

#ForceCount stores the number of variables that are forced ON or OFF in the
current ladder program.

Refer to 2.2 Starting and Stopping the Controller.
Variable Type: Integer

Set by: Controller

Read Only

The Data Watch List window indicates the five variables that are forced ON or
OFF in the logic program.

#ForceCount
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#lOStatus

#Day #1OStatusis set by the 1/0 driver, and stores the I/O driver’s current statusin
#OStatug[1].

A value of O indicates that the I/O is normal. The status indicated by a value other
than O differs, depending on the I/O driver.

Variable Type: Integer[10]

Set by: Controller

Read Only

The Data Watch List window shows that Error 802 occurred in the 1/O driver 1.

File Edit Yiew Help
#ForceCount 5

For 1/O driver error code descriptions, refer to Chapter 11 1/0
Drivers.

#LogicTime

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

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

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

Variable Type: Integer
Set by: Controller

Read Only
Year, Month, Day, and Time data are displayed using the following system vari-
ables:
E.g., July 14, 2001 at 6:19 am.
Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

#Platform

#Platform displays which platform the controller is running on.

Variable Type: Integer Value Platform

Set by: Controller 16#54 LogiTouch Type-A
Initial Value: 1 16#64 LogiTouch Type-B/Type-B+
Read Only 16474 LogiTouch Type-C

#ScanCount

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

The value range of #ScanCount is 0 — 16#FFFFFFFF. When the counter value
exceeds the maximum value (16#FFFFFFFF), the value of #ScanCount is set to
zero (functioning as a Rollover, but without setting the Overflow variable).

Variable Type: Integer
Set by: Controller
Read Only
@V\ote: Whether or not thelogic program isrunning can be easily checked using
#ScanCount.
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sie] #ScanTime

#ScanTime stores the amount of time, in milliseconds, that the controller uses
during its last complete scan, to read 1/0, execute logic, write 1/0, and display

processing. ;
Variable Type: Integer g MScanTime
Set by: Controller T | R
s | ~
Read Only L S ! RN
% \
FC %
! \
f A
! !
[ f
\ /
Y Q. ;
Y 4 g
Ry ,
\
2 8
\\ Q'% N\ //
~ % K
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SN #Status

#Status indicates the controller’s status.
Within the #Status system variable:
Byte O indicates the current fault conditions of the controller.

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

Byte 2 indicates the current operating status of the controller.
Byte 3 isreserved.

Variable Type: Integer

Set by: Controller

Read Only

@V\ote: Intermittent errors can be detected by using the latch fault flag. Use
2] hexadecimal format for #Status.

When the following fault flags become 1, the corresponding conditions are indi-
cated as follows:

Fault Flags Latched Fault
Flags
BitD M ajor fault Bit3 M ajor fault
Bitl Minor fault Bit9 Minor fault
Bi2 /O fault Bit10 /O fault
? Bif3 Reserved y Bitl1 Reserved
o Bit4 Read error @ Bit12 Read error
Bit5 Reserved Bit13 Reserved
Bit6 Scan time error Bitl4 Scan time error
Bit7 Reserved Bitl5 Reserved
Controller Status
Bitl6 Running
Bitl7 I/O EnabledDisabled
. Forces D
2| B8 | EooedDisabled 2 Reserved
- Bit19 Paused
Bit20 Reserved
Bit21-23 | Reserved
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eV #Time

#Time displays Time data, as set in the controller, using four digitsin BCD for-

mat.

Variable Type: Integer

Set by: Controller

Read Only
Year, Month, Day, and Time data are displayed using the following system vari-
ables:
E.g., July 14, 2001 at 6:19 am.
Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

e ] #\/ersion

#Version indicates the version number of the controller. #Version isdisplayed in

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

Byte No. Description Ver. 1.0.0
Byte3 M ajor version 01
Byie2 Minor version 00
Bytel Reserved -
Byte0 Reserved -

S HYear

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

Variable Type: Integer
Set by: Controller

Read Only
Year, Month, Day, and Time data are displayed using the following system vari-
ables:
E.g., July 14, 2001 at 6:19 am.
Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619
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e i) #FaultCode

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

Refer to 12.2 Error Codes.

Variable Type: Integer
Set by: Controller

Read Only
Code Type Cause

0 Normal No fault

1 Minor Overﬂovy resuling from a mathematical operation or a Real-to-Integer
conversion.

2 M ajor Array reference is out of bounds.

3 M ajor Bitreference of the Integer (32 bits) is out of bounds.

4 M ajor Stack overflow.

5 M ajor Invalid instruction code.

6 Reserved by the system

7 M ajor Scan ime exceeds watchdog tme.

8 M ajor Reserved by the system

9 M ajor Soﬁvyare error —typically a malfunctioning custom function block — may
require a system reboot to recover.

10 Reserved by the system

11 Reserved by the system

12 Minor BCD/BIN conversion error

13 Reserved by the system

14 Reserved by the system

Data Whatch List
File Edit “iew Help

#FaultCode

In the Data Watch List window, #FaultCode 7 is displayed.
Thisindicates that the scan time has exceeded the watchdog time.
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i) #FaultRung

#FaultRung stores the rung number where a fault occurred. #FaultRung is set to O
if there are no faults.

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

Thiserror is caused by subtracting the Integer by O when DIV Instructionis
executed. This error remains until the next error occurs or the controller is reset.

Variable Type: Integer
Set by: Controller

Read Only
Swwitchl Output]
2l— | {o—
Swwitch? Dlv
3i— F EM DN
2|4 C|Output2
o
4|-eEno
& |-PEND

File Edit “iew Help

#FaultBung
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s e #1OFault

# OFault turns ON when an |/O fault occurs with the 1/O driver. Thiserror re-
mains until the next error occurs or the controller isreset. Check the #1 OStatus
variable for detailed status of the I/O driver.

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

;v Data Watch List
Set by: Controller File Edit Wiew Help

Read Only

#|0Status I0802.0.0.0.000.000.0%

For 1/O driver error code descriptions, refer to Chapter 11 1/0
Drivers.

spemRs] #Overflow

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

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

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

Refer to 12.2 Error Codes.

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

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

Refer to 8.2.21 #Fault.

Variable Type: Discrete
Set by: Controller
Read Only

In the following example, the ErrorHandler subroutine detects BCD/BIN conver-
sion errors and stops execution of the logic program.
—SUB STARTErrorHandler

EQ #Fault
EN M
Off

#FaultCode
0
12(B

=]

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

#Command is an Integer variable used as a controller command. After the control-
ler reads #Command, it resets the value to 0. When multiple bits are ON, the

lowest bit takes precedence. Bit0 (=1) Stop Controller
Variable Type: Integer Bitl (=2) Run Controller
Set by: User Bi2 (=4) Reset Controller
.. ] . Bit3 (=8) Execute single scan
Inlt.lal Value: OFF (All bits) Bid (=16) oo
Writable Bit5 (=32) Pause
Bit7 (=128) Enable I/0

A8l #DisableAutoStart

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

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

The above settings are enabled only when the Controller State setting is set to
Default in the LT unit’sinitial settings.

Variable Type: Discrete
Set by: User

Initial Value: OFF
Writable

8.2.21 gzl

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

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

For information about ErrorHandler subroutines, refer to 8.2.18
#Overflow.

Variable Type: Discrete

Set by: User

Initial Value: OFF

Writable

@Ikv:)te: #Fault has no meaning when thereisno ErrorHandler subroutine.

X2)
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sy #FaultOnMinor

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

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

Refer to 12.2 Error Codes.

For information about ErrorHandler subroutine, refer to 8.2.18
#Overflow.

Variable Type: Discrete
Set by: User

Initial Value: OFF
Writable

epaR] #PercentAlloc

#PercentAlloc is used when the controller is set to the Percent Scan mode. It sets
the percentage of the LT unit’s total CPU time available to the controller. Set a
scan time value in multiples of 10ms.

#PercentAlloc can be set in the initial settings or the configuration settings when
the controller isin RUN mode. Usually, #PercentAlloc can be set up in the Setup
dialog box.

Refer to 6.1.2 RUN Mode.
Variable Type: Integer

Set by: User

Range: 0 to 50%

Initial Value: 50

Writable

SN HScreen

The controller stores the screen number set by #Screen.

Variable Type: Integer
Set by: User

Initial Value: 0
Writable

%ﬁ;te: The screen number set in #Screen defines which base screen to display.
] Thisnumber isnot the currently displayed screen number.
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When changing screens, use the #Screen in the logic pro-
! gram. Do NOT write directly to the #Screen using touch input.
Important Change screens using the logic program diagram below as an
example.

ScreenSmitch MOy
— i} EM DN
100N OUT|#Screen

0

SAs) #TargetScan

#TargetScan is used when the controller is set to the Constant Scan mode.
The #TargetScan variable is designated in multiples of 10ms units.

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

Decreasing the value in #TargetScan means that the display processing time will
be shorter. Thisis because most of the processing time is used by the controller.

#TargetScan can be set in the initial settings or the configuration settings when the
controller isin RUN mode. Typically, #TargetScan can be set up in the Setup
dialog box.

Refer t0 6.1.2 RUN Mode.
Variable Type: Integer

Set by: User

Range: 10-2000ms

Initial Value: 10ms

Writable

sppds] #\WatchdogTime

#WatchdogTimeis used to set the value of the watchdog timer, in milliseconds.
When #ScanTime exceeds this value, amajor fault occurs.

Refer to 12.2 Error Codes.
#WatchdogTime can be set in the initial settings or the configuration settings when

the controller isin RUN mode. Usually, #WatchdogTimeis set in the Setup dialog
box.

Variable Type: Integer
Set by: User

Initial Value: 500ms
Writable
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Instructions

Instruction List

The Instructions supported by the LT Editor software are asfollows.

Bit Operation Instructions
Instruction Type Symbol Function
NO Normally Open 4 Allows power to pass when the contactturns ON.
Normally Allows power to pass when the contactturns
NC Closed ada OFF.
" Output Coail / Turns physical output devices or internal discrete
OUTM Retention Coil O /ity variables and expressions ON or OFF.
Negated Coil / . . . .
" Turns a variable OFF if the coil receives power,
NEG/NM Negatgd . O /-0 and ON ifit does not receive power.
Retention Coil
Latch Coil / Turns a variable ON if the coil receives power.
SET/SM™ Latch Reenfon | ~E- /<Sn- | Power remains ON unt itreceives another
Coll explicitinstruction.
Unlatch Coil / Turns a variable OFF ifthe coil receives power.
RSTRM Unlatch ~F- | <End- | Power remains OFF untl itreceives another
Retention Coil explicitinstruction.
pT Positive Allows power to pass if the variable was OFF
Transition Sala during the previous scan, butis currenty ON.
Negatve Allows power to pass ifthe variable was ON
NT . . . .
Transition Mk during the previous scan, butis currenty OFF.

1. For theinstructions listed above, when a variable is retentive, it automatically
changes to one of the right-side instructions. Therefore, when entering data in this
screen, be sure to use one of the left-side (non-retentive) instructions.

In the following example, when an OUT instruction’s variable is retentive, the screen
icon changes to M.

4 Variable Type

ﬂame:JLight

Light
— = —(— =
Designate a Off

variable

ok |
Integer it nght
Redl '
Timer £2 Input » _@D_
Couriter £33 Output
Mot Assigned - - Dﬂ:
= Variable is
Dlans Se| converted to M
B Retentive >
LTS
Select
“Retentive”
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B Arithmetic Operation Instructions

Instruction Type Symbol Function
. . WA, AandB—+C
AND Logical Muliply | - | EM DMF Normal Continuity
A c
. AorB—»C
OR Logical Add 5 Normal Continuity
XOR Exclusive AxorB—»C
Logical Add Normal Continuity
NOT
. ‘ —EM DM ‘A—>C
NOT Bit Negaton A G Normal Continuity
B Movement Instructions
Instruction Type Symbol Function
hACS
—EM  DM| IN— OUT
MoV Transfer IN - oUT Normal Continuity
BhACOY
den onb Array A Array E
A E B—» C—»
B D—»
BMOV Block Transfer
o Normal
Continuity
]
ERACS Array D
—HEM DM}
o O B—»
FMOV File Transfer 5 A é: c
G Normal
Continuity
A L
ROL Rofate Left m —» C Normal Continuity
K
. —HEM DM} A .
ROR Rotate Right 2 o — C Normal Continuity
SHL Shitt Left M '_ — C Normal Continuity
|
SHR Shitt Right 0 — C Normal Continuity
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B Mathematical Instructions

Instruction | Type Symbol Function

ADD Add TN A+B—+»C Normal Continuity

SUB Subtract ~EM DM | A-B-»C Normal Continuity

MUL M utiply A Gl | AxB-»C Normal Continuity

DIV Divide B A+B-»C Normal Continuity

MOD Residual A% B-C Normal Connuity
Processing

INC Increment A A+1-+» A Normal Continuity

—EM DM
A

DEC Decrement A-1-+»A Normal Continuity

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

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

LT Less Than (<) HEM @] WhenA < B, Continuity
Greater Thanor | [ -

When A > or = B, Continui

GE EqulTops) | | y

Less Than or o
When A < or = B, Continui
LE Equal To (<=) y
NE Not Equal (< >) When A <> B, Continuity

B Timer and Counter Instructions

Instruction Type Symbol Function
TON ON Delay See 9.2.33 - "TON (ON Delay Timer)."
Timer
HEHK
TOF (T).FF Delay 4N G- | See 9.234—"TOF (OFF Delay Timer)."
mer PT ET
TP Timer Pulse See 9.2.35-"TP (Timer Pulse)."
HEHK " "
CTU UP Counter lee ol See 9.2.36-"CTU (UP Counter).
R
CTD DOWN Counter =YY See 9.2.37-"CTD (DOWN Counter)."
CTUD
—qCE G
CTUD UP/DOWN P ad See 9.2.38 - "CTUD (UP/DOWN Counter)."
Counter R oD
Py oW
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B Convert Instructions

Instruction Type Symbol Function

BCD BCD . WA A —» BCD gonyersion —+»B
Conversion HEM  DM| Normal Continuity

BIN Binary . A B A—>» Binary cqnversion—» B
Conversion Normal Continuity

B Program Control Instructions

Instruction Type Symbol Function
JMP Jump ->>[abel name | Jumps to a label
->> i
JSR Jump to‘ Subroutne Jumps to subroutine
Subroutine Name<<-
RET Retum ffom -<RETURN>- | Returns to called JSR command.
Subroutine
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Instruction Details

NO (Normally Open)

Variable

—

The NO instruction allows power to pass when the variable is ON.
The following diagram is an example of the NO instruction’s function.

Start Motor
— | O —
I 1 1
Start | |
| |
] 1 I
Motor |
1]
I I
A B

A:When the Start variable turns ON, the Motor variable turns ON.
B: When the Start variable turns OFF, the Motor variable turns OFF.
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9-6

NC (Normally Closed)

Variable

——

The NC instruction allows power to pass when the variable is OFF.
The following diagram is an example of the NC instruction’s function.

Start Motor
—i O—
) |
1
Start 0 | |
1 1
1 |
1 |
1 1
1 1
1 )
Motor I
1] 1 1
1 |
1 1
1 1
T 1
1 1
A B

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

Variable

_O_

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

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

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

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

Start Motor

— O—

Start o

Motor

1
I
|
:
|
1
|
B

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

@lkv}te: The OUT instruction can be used only with non-retentive variables. With retentive
2] variables, usethe M (Retention Coil) instruction.
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NEG (Negated Coil)

Note:

X2

Variable

_®_

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

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

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

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

Start Motor

— | —

Start :]

Motor 1

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

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

Variable

—6—

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

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

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

&

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

Start Motor
— | E—
Stop Motor
— | £

Start

1
1]
1
Motor a
1
1]

Stop

A, Ei C D
A:When the Start variable turns ON, the Motor variable turns ON.
B: The Start variable turns OFF, but does not affect the Motor variable.

C: The Stop variable turns ON, the Motor variable resets.
D: The Motor variable stays reset until the Start variable turns ON.

Qlkv:)te: The SET instruction can be used only with non-retentive variables. With retentive
2] variables, usethe SM (Latch Retention Coil) instruction.
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RST (Reset Coil)

Variable

_®_

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

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

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

—EnD-

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

Stop Motor

Stop

|
1
1
1
:
Motor 1 :
|
l
I
|
1
1

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

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

ote: » TheRST instruction can be used only with non-retentive variables. With retentive
2] variables, usethe RM (Unlatch Retention Cail) instruction.

e Real and Integer variables cannot bereset (set to zero) with an RST instruction.
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PT (Positive Transition Contact)

Variable

—P—

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

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

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

Start Motor

—P1 {—
Previous : Current | Next : Next
Scan ; Scan + Scan ; Scan

1
|
1 i
Start ! I
o |
1
1

Motor

PT Detected ; B ;
A:When the Start variable turns ON, the Motor variable turns ON.
B: After one scan (the current scan), the Motor variable turns OFF.

C: Since the rising edge of the variable Start is not detected, the variable Motor
remains OFF.
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NT (Negative Transition Contact)

Variable

—IN—

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

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

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

Start Motor
— O
Previous . Current Next  Next
Scan . Scan Scan ' Scan

start | 7 |7

Motor ! I |
u 1

NT Detected ; B (':
A:When the Start variable turns OFF, the Motor variable turns ON.
B: After one scan, the Motor variable turns OFF.

C: Since therising edge of the variable Start is not detected, the variable Motor
remains OFF.
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AND (And)

AND
—EN DN
A C
B

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

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

ON ON [ ON

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

OFF ON [oFF

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

There are three types of AND instructions:

1. When dl the variables are not array variables, asimple 32-bit AND opera-
tion is performed.

2. When A and C are array variables and B isnot an integer array, AND opera-
tions are performed for each element of A and B, and the results are stored
the corresponding elements of C. Make sure that the size of A and C arrays
are the same.

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

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

A B C

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

€ Operation Example

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

Example) When Data A is"16#5678" (5678 in hexadecimal system), "16#5078" is

stored in Data C.
5 [ T g
Start AND Data A [ [ e[ [ [T [a[3]0]
| | EM DM F [ F F
Qff Data A la o|Data C wgarorF oo oo A ]1]
16#FOFF|B s . ; .

Data C [01]Jo[iJo o oJofa A1 1] o o o]
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WXl OR (Or)

OR
—EN DN
A C

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

A | Operator [ B | C | IntegerA [0 1 1 0 1 1 0 0]
ON ON [ ON
ON oR OFF| ON| IntegerB [1 1 0 0 0 0 0 1|
OFF ON [ ON
OFF OFF[OFF| Integerc [1 1 1 0 1 1 0 1]

There are three types of OR instructions:

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

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

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

The OR instruction always passes power.

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

A B C

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

€ Operation Example
When Start is ON, the result of the logical OR operation of Data A and DataB is

stored in Data C.
Start OR
| | EN DM
Data A [& G| Data C
Data B [E
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Bkl XOR (Exclusive OR)

HOR
—EM DN
A C
B

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

A | Operator [ B | C | IntegerA|0 1 1 0 1 1 0 0]

ON ON |OFF

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

OFF ON [ ON

OFF OFF|OFF| Integerc [1 0 1 0 1 1 0 1]

There are three types of XOR instructions:

1. When both variables A and B are integers, simple 32-hit exclusive OR
operations are performed.

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

3. When the three variables are arrays of the same size, exclusive OR opera-
tions of array A and array B are performed. The results are stored in array C.
The XOR instruction always passes power.

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

A B C

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

€ Operation Example

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

Start WOFR |
| | EM DM
Data A |& Z|Data C

Data B

m
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9-16

vl NOT (Bit Invert)

NOT
—EMN DN
A C

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

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

A | Operator | C IntegerA [0 1 1 0 1 1 0 0]
ON OFF

NOT
OFF ON IntegerC [1 0 0 1 0 0 1 1|

There are two types of NOT instruction:

1. When the A variables are integers, simple 32-bit bit conversion is per-
formed.

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

The NOT instruction always passes power.

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

A C
Integer Integer
Integer Array Integer Array

€ Operation Example

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

Start NOT
— | EM DM

Data A |# Z|Data C

ARl MOV (Transfer)

MO
—EN DN
N ouT

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

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

The MQV instruction normally passes power. The following table lists the combi-
nations of IN and OUT in which MOV instructions can be executed.
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IN Type OUT Type

Discrete Array Discrete array same size as IN

Integer Variable or Array in Integer or Real

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

Real Variable or Array in Integer or Real

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

@Ik\l\ote: #Overflow will turn ON if the operation involves a Real-to-I nteger data-type conver -
2] sion, and thevalueistoo largeto transfer. In this case, the result will be undefined.

The following examplesillustrate how to use the MOV instruction.

Example 1: Clear a variable

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

| Clear_Sales PfiCr |
| | | EM i

oM QUT| Sales

Example 2: Block-transfer an array

A block transfer can be performed with the MOV instruction by specifying two
arrays of the same type and size.

For example, when transferring Recipe A, which consists of 100 elements, to the
Current_Recipe of the same type and size, smply transfer Recipe A withaMOV

instruction.
Transfer_Recipe_A A |
| | Er DN
| Recipe_A ([IM ©UT[ Current_Recipe
Recipe_A Current_Recipe
Recipe_A [0] } — — — -a{Current_Recipe [0]
Recipe_A [1] r — — — -m=Current_Recipe [1]
Recipe_A [2] } — — — =a{Current_Recipe [2]
- b — — — -
Recipe_A [99] } — — — -w{Current_Recipe [99]

%

Note: When designating an entire array, enter only the variable names.
S E.g. OK : Recipe_ A

Not OK : Recipe A [*]

Not OK : Recipe A [100]
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el BMOV (Block Transfer)

A: Source variable BMOY

B: Start from Array A[B] _EN DE_
C: To Array E[C]

D: Amount of datato be transferred i

E: Destination variable ¢

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

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

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

A and E B, C, and D
Integer Array Integer
Integer Constant
€ Example

When copying, Source [3], [4], and [5] of the source integer array’s 7th element
are copied to Destination [2], [3], and [4] of the destination array’s 6th element.
This data transfer is performed as follows.

Start BRI
— | EM DM
Source |& E| Destination

3B

2

30
Source Destination
Source[0] Destination[0] | Source [3] is copied to Destination [2].
Source[1] Destination[1] |  Source[4] is copied to Destination [3].

Destination[3]
Source[4] /,v Destination[4]
Source[5] Destination[5]
Source[6]

Source[2] Destination[2
50urce[3];”;; eetnatontz] Source [5] is copied to Destination [4].

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

8.2.15 #Faultcode
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ksl FMOV (Fill Transfer)

A: Source data FROY
B: Start from Array D[B] _EN Dg_
C: Amount of datato be transferred

D: Variable name of destination array

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

The FMQV instruction isvalid for Integer arrays only. The FMQV instruction
always passes power.

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

A, B,and C D
Integer Integer Array
Integer Constant

€4 Example

When copying, the values are transfered to Destination [3], [4], [5], and [6] of the
destination array’s 7th element. The transfer operates as follows.

Start FhfCf
— | EN DM
TransferValue |f C| Destination
3B
4(c
Destination
Destination[0] ) ) o
Destination[1] TransferValueis copied to Destination[3].
Destination[2] TransferValue is copied to Destination[4].
Destination[3] . . ..
anster Destination[4] TransferValueis copied to Destination[5].
value Destination[5] TransferValueis copied to Destination[6].
Destination[6]

While the program is running, the controller checks whether referencesto array D
elements exist in the FMOV instruction. If an invalid array isreferred to, amajor
error will occur and #Faultcode is set to 2.

8.2.15 #FaultCode
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Il ROL (Rotate Left)

A Variable name to be rotated ROL
N: Number of bit positionsto shift ~—EM DNi—
C: Destination variable i ¢

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

The ROL instruction always passes power.

There are two types of ROL instructions:

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

2. If both A and C are Integer arrays of the same size, the array istreated asa
large Integer.
Bits are shifted from one element to the next, rather than rotating only within
each element. N must range from 0 to [(32 x array size) — 1], inclusive.

#Overflow isturned ON if N isout of range. Theresult isundefined.

ote:
2
8.2.18 #Overflow
The following table lists the types of A, N and C in which ROL instructions can
be executed.
A N C
Integer Integer or Integer Constant Integer
Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer
€ Example
The following example describes the operation of a 1-bit rotation using a product
presence/absence signal .
| Start ROL
| EN DN
Product presence/ A | Product
absence S|gnal s presence/
absence
signal
A s —— T
Bits |31 |0 |20 [28 |27 |26 |25 24 |2z |2z | 3]z |1t .
! Product presence/ 4
N absenpce3|gnall o o Jo Jo |o Jo Jo |t e (OO0 [0 |y
Rotate Left 1 bit / / / / /
position | & 4
Product presence/
absenpce3|gna||'j "3 ‘E' ‘E' |E' |':' |':' |1 u |'j | | |':' ':'|1|
Most significant bit Least significant bit
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aWd ROR (Rotate Right)

A: Variable name to be rotated ROR

N: Number of bit positions to shift —|EN  DN—
o . A c

C: Destination variable M

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

The ROR instruction always passes power.

There are two types of ROR instruction.

1. If neither A nor Cisan array, asimple 32-hit rotation is performed. N must
range from O to 31.

2. If both A and C are Integer arrays of the same size, the array istreated asa
large Integer.

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

{Note: #Overflow isturned ON if N isout of range. The result is undefined.

2]
8.2.18 #Overflow
Thefollowing table lists the types of A, N and C in which ROR instructions can
be executed.
A N C
Integer Integer or Integer Constant Integer
Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer
€ Example
The following example describes the operation of 1-bit rotation using the signal of
product presence/absence.
| Start ROR |
N EN DN
Product presence/
ahsence S|gnal Ao G Errgggrg:(t:e/
absence signal
- - - - - - - - -"—-" - "">”-"¥"-""”-"="-"”"”"="”"-"-=-"-"=-=-"=-"=-=-"=-"=”/”7 .
. N
! Bits

Product presence/ L) 3029 28| 2T | 26 | 25| 24| 23| 22| - p
- _._ absence S|gn’a'| ljojojojojojojojtfof-fofofano
\\\\\\\\\\\\\\ Rotated Right 1
1™ 1 1T LY 1T U bit position
|D|1|D|D|D|D|D|D|D|1| IDIDIDIDI

}

Most significant bit Least significant bit

!

- —

Product presence/
absence signal
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WEE| SHL (Shift Left)

A: Variable name to be rotated SHL
N: Number of bit positions to shift —EN Dg—
C: Destination variable N

The SHL instruction left-shifts the bitsin A by N positions. Bits are dropped from
the left end (most significant bit) of the element, and O isinserted in the now-
vacant bit positions at the right end (least significant bit). Theresult isplaced in C.

There are two types of SHL instruction.

1. If neither A nor Cisan array, asimple 32-bit shift is performed. N must
range from O to 31.

2. If both A and C arrays are the same size, the A array istreated asalarge
Integer.
Bits are shifted from one element to the next, rather than the most significant
bit being dropped from the left end of each element. Only the most signifi-
cant bit of the highest-numbered element within the array is dropped. N
must range from 0 to [(32 x array size) — 1], inclusive.

%Iiv\ote: #Overflow isturned ON if N isout of range. Theresult isundefined.

X2 8.2.18 #Overflow

The SHL instruction always passes power.
Thefollowing table lists the types of A, N and C in which SHL instructions can be

executed.
A N C
Integer Integer or Integer Constant Integer
Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer
€ Example

Thefollowing diagram is an example of aone-bit left shift, used to track the
position of abit.

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

When "Move Cart" isturned ON, bit is shifted left to the next position.

When the bit reaches the final bit position in the variable (31), the Product Re-
mova Completion Bit isturned ON, indicating that the operation is completed.
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Product presence/ Product Removal
Move_Cart SHL | absence signal  X[31] Completion Bit
Pl EM DM ] 1 TN
LI | |- U
Product presence/

Product pr_esén'ce/
absence signal

=
s

absence signal
1M

Bits Jl|aof2e)2a8f2r)2a(25| 2423|223 | 2|1

Product presence/ [ g lalalololalalilol=laoalala
absence signal ’;
Shift Left 1 bit position Delete '/’/ ’/ '/ '/’/ '/’/'/
Product presence/ [0 [oJoJofo]Jo]oJ1]ofJo]~[Jo]o]ao
absence signal ?

0

’l/o

0 [-——n

Position after the operation
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WEL] SHR (Shift Right)

9-24

A: Variable name to be rotated SAR
N: Number of bit positionsto shift —EN DM
C: Destination variable ’l:‘ c

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

There are two types of SHR instructions.

1. If neither A nor Cisan array, asimple 32-bit shift is performed. N must
range from O to 31.

2. If both A and C arrays are the same size, the A array istreated asalarge
Integer.

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

ote: #Overflow isturned ON if N isout of range. Theresult isundefined.
s 8.2.18 #Overflow
The SHR instruction always passes power. The following table lists the types of
A, N and C in which SHR instructions can be executed.
A N C
Integer Integer or Integer Constant Integer
Integer Array Integer or Integer Constant Integer Array is same size as A
Integer Constant Integer or Integer Constant Integer
€ Example

* When Using Bits

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

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

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

When the bit reaches the final bit position in the variable (0), the Product Removal
Completion Bit is turned ON, indicating that the operation is completed.
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Product pr_esence/X[o] Product Removal
Move_Cart SHFE | absence signal Completion Bit
P EM DN | | s
Product presence/ | | Product presence/
absence signal absence signal
T
Bits 3130|209 28|27|26| 25|24 23| 22| 3| 2 0 . .
Productpresence/ [0 |o|ololo|o|olo]tlol~|olo]|o]lo Shifted Right
absence signal " 1 bit position
CCCCCCUOU O Db
orocanagy[i—wl 0 o o oo o a]t]o o ~JaJo]o]ua]
absence
signal

The position after the operation

When Using Arrays

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

A 32-bit shift rotates the entire 32-bit I nteger.

Every second, the “ Tablel” Integer array’s values are moved up one position
towards 0 and anew valueis placed at the end of the elements “ Table1[99]” in the
“Tablel” Integer array.

Timer2
Timer2_Start TN ZHR: WA
L} I o] EM DM EM DM
1ooofpT  ET| Tablel (s c|Tablel new valuelM  OUT|Tapie1[99]
32 | -
Delete
<
Delete [Tablel / Tablel
0 7 g 77
1 77 — 1
"
2 m —~ 78
-"
3 76 //', 25
P
//"
95 6 v 9
o 9 //'. 56
97 56 ~ 13
"
o8 13 - 43
e
a9 43 - 3 -4—— New_ Value =3
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W¥I) ADD (Add)

A:Data ADD
B: Data —EM b=

A C
C: Destination Variable B

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

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

The ADD instruction always passes power. The following table lists the combina-
tionsof A, B and C in which ADD instructions can be executed.

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

e |ftheresult C exceedstherange expressed with the variable datatypein C, #Over -
flow turns ON and the result of ADD is undefined.

8.2.18 #Overflow

e |f either A or B are Real, both are converted to Real prior to the addition. How-
ever, if C isan Integer, the number istruncated after the decimal point, sincethe
result isplaced in C.

€ Example

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

| Start 00
{ | EM DM
Data A |A G| Data C

Data B [E

WAl SUB (Subtract)

9-26

A:Data SUB

—{EN DM
B: Data PR
C: Destination Variable B

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

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

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

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

ote: « |Iftheresult C exceedstherange expressed with thevariabledatatypein C, #Over -
X2 flowturns ON and theresult of SUB is undefined.

8.2.18 #Overflow

e |f either A or B are Real, both are converted to Real prior to the subtraction.
However, if C isan Integer, the number istruncated after the decimal point, since
theresult isplaced in C.

€ Example

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

Start SUE |
— | EM DM
Data A A | Data C
DataB (B

eyl MUL (Multiply)

A:Data ML

—{EN DM
B: Data A C
C: Destination variable B

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

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

The MUL instruction always passes power. The following table lists the combina-
tionsof A, B and C in which MUL instructions can be executed.

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

XNote:  |f theresult C exceedstherange expressed by the variable data typein C, #Over-
2] flow turns ON and the result of MUL isundefined.

8.2.18 #Overflow

e |f either A or B are Real, both are converted to Real prior to the multiplication.
However, if C isan Integer, the number istruncated after the decimal point, since
theresult isplaced in C.
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€ Example

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

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

Data B |E

Ry DIV (Divide)

A:Data ol

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

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

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

The DIV instruction always passes power.

The following table lists the combinations of A, B and C inwhich DIV instruc-
tions can be executed.

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

i+ |IfBiszeroor if theresult C exceedstherange expressed by the variable data type
X3 in C, #Overflow turns ON and theresult of DIV isundefined.

8.2.18 #Overflow

e |f either A or B are Real, both are converted to Real prior to thedivision. However,
if C isan Integer, the number istruncated after the decimal point, since theresult
isplaced in C.

€ Example

When Start isturned ON, Data A is divided by Data B and the result of the opera-
tionisstored in Data C.

Start DIV
— | EM DM
Data A |& G| Data C
DataB B
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w2y MOD (Modulus)

A:Data
B: Data
C: Destination variable

—EN DN

woD

A C

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

operations.

The MOD instruction always passes power.
The following table lists the combinations of A, B and C in which MOD instruc-

tions can be executed.

A B C
Integer Constant Integer Integer
Integer Integer Constant Integer

Gt

= 8.2.18 #Overflow

ote: #Overflow isturned ON when divided by zero, and theresult C isundefined.

€ Example
When Start isturned ON, Data A isdivided by Data B and the remainder is stored
in Data C.
| Start MOD |
| | EM DM

Data A |A o
Data B

m

Data C

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

inC.
a
A=2T  B[27
B=5 23
2 - c=2
il INC (Increment)
A:Data INC
—EN  DM—

A

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

placedin A.

The INC instruction always passes power.
The following table lists the combinations of A in which INC instructions can be

executed.

A

Integer
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@V\ote: #Overflow isset if A incrementsfrom Ox7FFFFFFF to 0x80000000.
S 8.2.18 #Overflow

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

| Start MG
| | EM DM
#|Data A

il DEC (Decrement)

A:Data DEC
—EN DN

When the DEC instruction is executed, one (1) is subtracted from A, and the result
isthen placed in A.
The DEC instruction always passes power.

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

Integer

Gt

€. #Overflow isset if A decrements from 0x80000000 to Ox7FFFFFFF.
8.2.18 #Overflow

€ Example
When Start isturned ON, "1" is subtracted from Data A.

Start DEC
— | EM DM
#| Data A
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EQ (Compare: =)

A:Data EQ
—EN O
B: Data A

B

The EQ instruction passes power if A isequal to B.

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

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

4

Note: Real values need to be compared very carefully. For example, a calculation might
2] result in 1.99999999999, which is not equal to 2.00000000000.

€ Example
Run mode is triggered when the values of Data A and Data B are equal after Start
isturned ON.
Start 0] RUN
| EN @ (O —
Data A [
Data B |E

il GT (Compare: >)

A:Data GT

. —EN G
B: Data N

B

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

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

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

P

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

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

Start oT RUN
— | EN @ —
Data A |A
Data B|E
il LT (Compare: <)
A:Data T
B: Data EM 9
A,
B

The LT instruction passes power if A islessthan B.

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

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

P

Note: Real values need to be compared very carefully. For example, a calculation might
2] result in 1.99999999999, which islessthan 2.

€ Example

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

Start LT RUN
I} EN @ O—
Data A |
Data B|E
SRl GE (Compare: >=)
A: Data GE
—EN QO
B: Data A
B
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The GE instruction passes power if A is greater than or equal to B.

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

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

@Ik\l\ote: Real values need to be compared very carefully. For example, a calculation might
X2 result in 1.99999999999, which isnot greater than or equal to 2.
€ Example

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

Start GE RUN
—— ——EN @ o
Data A |4
Data B |E
YR | E (Compare: <=)
A: Data LE
—EN Q-
B: Data A
B

The LE instruction passes power if A islessthan or equal to B.

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

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant Real Constant

.

Note: Real values need to be compared very carefully. For example, a calculation might
2] result in 2.000000000001, which is not less than or equal to 2.

€4 Example

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

Start LE RUN
—— N —
Data A |A
Data B|E
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Ryl NE (Compare: <>)

P

A: Data
B: Data

The NE instruction passes power if A isnot equal to B.
The following table lists the combinations of A and B in which NE instructions

can be executed.

NE
—EN L—
A
=]

A B

Integer Integer

Integer Constant Integer Constant
Real Real

Real Constant

Real Constant

X2 result in 1.99999999999, which is not equal to 2.

€ Example
After Start isturned ON, Run mode is triggered when the values of Data A and

Data B are not equal.

Note: Real values need to be compared very carefully. For example, a calculation might

Start ME RUN
I} EN 1 —
Data A |&
Data B [B
CREE TON (Timer ON Delay)
IN: Timer starting bit Variable
PT: Preset time of timer _|NTONQ._
Q: Timeupflag PT ET

9-34

ET: Present value of timer

When the timer input bit (IN) receives power, the TON instruction adds the preset

time (PT), in milliseconds, and the timer output bit (Q) turns ON.

& Overview

Special Variable Description Variable Type
Variable. PT Preset Value Integer

Variable. ET Present Value Integer

Variable. Q Timer Output Bit Discrete

Variable. Tl Timing Bit Discrete
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When power is passed to the timer starting bit (IN), the TON instruction starts,
and:

e Variable.ET (the elapsed time) begins to increment in milliseconds.

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

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

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

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

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

« Variable.Q (the timer output bit) turns ON, and the instruction passes power.

When the timer starting bit (IN) stops passing power to start the TON instruction:
e Variable.ET (the elapsed time) is reset to zero.

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

« Variable.Q (the timer output bit) turns OFF.

€ Example
In the following example, the drive will be started 5 seconds after "Enable Drive"
isturned ON.
Charging_Condenser
Enable_Drive oM Start_Drive
| N Q )
| SO00PT  ET |

Tl

A B ¢ D :

A:When power is applied to the timer input bit (IN), the timing bit (T1) turns
ON, the timer beginstiming, and the elapsed time (ET) increments. The
timer output bit (Q) remains OFF.

B: The elapsed time (ET) equals the preset time (PT), the timer output bit (Q)
turns ON, and the elapsed time (ET) staysfixed at the preset time. The
timing bit (T1) turns OFF.

C: Thetimer input bit (IN) turns OFF, the timer output bit (Q) turns OFF, and
the elapsed time (ET) isreset to O.

D: Thetimer input bit (IN) turns ON, and the timing bit (T1) turns ON. The
timer begins timing, and the elapsed time (ET) increments.
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E: The timer input bit (IN) is turned OFF before the elapsed time (ET) equals
preset time (PT), the timer output bit (Q) remains OFF, the elapsed time
(ET) isreset to 0.

CWAZE TOF (Timer OFF Delay)

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

ET: Present value of timer

When the timer input bit (IN) stops receiving power, the TOF instruction adds the
preset time (PT), in milliseconds, and the timer output bit (Q) turns OFF.

€ Overview
Special Variable Description Variable Type
Variable. PT Preset Value Integer
Variable. ET Present Value Integer
Variable. Q Timer output bit Discrete
Variable. Tl Timing bit Discrete

When power is passed to the timer starting bit (IN), the TOF instruction starts,
and:

» Variable.ET (the elapsed time) is reset to zero.
» Variable.TI (the timing bit) turns OFF.
» Variable.Q (the timer output bit) turns ON, and the instruction passes power.

When the timer starting bit (IN) stops passing power to start the TOF instruction:
» Variable.ET (the elapsed time) begins to increment, in milliseconds.

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

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

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

» Variable.ET (the elapsed time) stays fixed at the preset value.
» Variable.TI (the timing bit) turns OFF.
» Variable.Q (the timer output bit) turns OFF.
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€4 Example

The following diagram is an example of high-voltage cabinet fans that are kept
running for 1 minute (60,000ms) after the high voltage turns OFF.

Power_Supply

High_Voltage_Power_OFF TOF High_Voltage_Cabinet_Fans
| | N @ Oy
| go00o(PT  ET |
M
Tl
Q 1 [

A c o £
A:Thetimer input bit (IN) turns ON, the timing bit (TI) remains OFF, the timer
output bit (Q) turns ON, and the elapsed time (ET) isreset to O.
B: The timer input bit (IN) turns OFF, the timer startstiming (TI turns ON), and
the timer output bit (Q) remains ON.

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

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

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

F: Before the elapsed time (ET) equals the preset time (PT), the timer input bit
(IN) turns ON, and the timer stopstiming (T1 turns OFF). The timer output
bit (Q) remains ON, and the elapsed time (ET) isreset to 0.
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LY TP (Timer Pulse)

IN: Timer starting bit Variable
PT: Preset time of timer N L .
Q: Timeupflag PT ET

ET: Present value of timer

When the timer input bit (IN) receives power one time, the TP instruction turns
ON the output bit (Q) for the duration of the preset time (PT), in milliseconds.

€ Overview
Special Variable Description Variable Type
Variable. PT Preset Value Integer
Variable. ET Present Value Integer
Variable. Q Timer output bit Discrete
Variable. Tl Timing bit Discrete

When power is passed to the timer starting bit (IN), the TP instruction starts, and:
» Variable.ET (the elapsed time) begins to increment in milliseconds.

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

» Variable.Q (the timer output bit) turns ON as the instruction passes power.

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

» Variable.ET (the elapsed time) stays fixed at the preset value if the TP
instructionis still receiving power.

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

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

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

When the timer starting bit (IN) stops passing power to start the TP instruction,
the elapsed time (Variable.ET) isreset to zero, and the timer output bit
(Variable.Q) turns OFF — only if it has aready reached the value of the preset
time (Variable.PT). Otherwise, it continues timing, and the timer output bit
(Variable.Q) remains ON.
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€4 Example

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

Light_Up_3 _Seconds ‘

Switch TP Lamp
| | I ] Oy
| I0001PT  ET |

A: Thetimer input bit (IN) turns ON, the timer startstiming (T1 turns ON), and
the timer output bit (Q) turns ON.

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

C: Thetimer input bit (IN) turns OFF, and the elapsed time (ET) isreset to 0.

D: Thetimer input bit (IN) turns ON, the timer startstiming (TI turns ON), and
the timer output bit (Q) turns ON.

E: The timer input bit (IN) turns OFF, the timer continuestiming (T1 remains
ON), and the timer output bit (Q) remains ON.

F: When the elapsed time (ET) equal s the preset time (PT), the timer output bit
(Q) turns OFF, the timer stopstiming (T1 turns OFF), and since the timer
input bit (IN) is OFF, the elapsed time (ET) isreset to 0.
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9-40

(s} CTU (UP Counter)

Gt

CE: Counter starting bit VagTan'e
R: Counter reset bit —CE G
. R

PV: Preset value of counter iy

Q: Counter output

CV:Present value of counter

€ Overview

Special Variable Description Variable Type
Variable. PV Preset Value Integer
Variable. CV Current Value Integer
Variable. R Counter Reset Discrete
Variable. UP UP Counter Discrete
Variable. QU UP Counter Oufput Discrete
Variable. QD Down Counter Output Discrete
Variable. Q Counter Output Discrete

When the counter input bit (CE) passes power, the current value (Variable .CV) is
incremented by oneif the counter reset bit (Variable.R) is OFF and the current
value (Variable .CV) is smaller than Preset value (Variable PV).

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

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

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

€ Example

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

Minute_Timer_Start OperationError_Counter_Reset
| | O
Operation_Error_Counter
Operation_Error_Occur | CTU Error_Detection
—F} CE @ {3
F
SlPY CW

€. Thecounter isreset every scan. To count an event like the example above, be surethat
the PT instruction is positioned beforethe CTU instruction’s position. The CTU in-
struction isa level input.
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CYs CTD (DOWN Counter)

CE: Counter starting bit Variable
. CTD
R: Counter reset bit P
PV: Preset value of counter R
PV OV

Q: Counter output
CV:Present value of counter

¢ Overview

Special Variable Description Variable Type
Variable. PV Preset Value Integer

Variable. CV Current Value Integer

Variable. R Counter Reset Discrete

Variable. UP UP Counter Discrete

Variable. QU UP Counter Output Discrete

Variable. QD Down Counter Output Discrete

Variable. Q Counter Output Discrete

When the counter input bit (CE) passes power, the current value (Variable .CV) is
decremented by one if the counter reset bit (Variable.R) is OFF.

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

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

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

€ Example

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

Minute_Timer_Start OperationError_Counter_Reset
| | £y
1 T N L
Operation_Error_Counter
Operation_Error_Occur 10 Error_Detection
— E =] O

F
S|P O

2.

Note: Thecounter isreset every scan. To count an event like the example above, be surethat
2] thePT instruction is positioned before the CTU instruction’s position. The CTD in-
struction isa level input.
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9-42

il CTUD (UP/DOWN Counter)

CE: Counter starting bit Variable
. CTUD
UP: Counter Up Instruction e al—
R: Counter reset bit up  Qu
R QD

PV: Preset value of counter By Oy

Q: Counter output

QU: UP Counter flag

QD: Down Counter flag

CV: Present value of counter

€ Overview

Special Variable Description Variable Type
Variable. PV Preset Value Integer
Variable. CV Current Value Integer
Variable. R Counter Reset Discrete
Variable. UP UP Counter Discrete
Variable. QU UP Counter Output Discrete
Variable. QD Down Counter Output Discrete
Variable. Q Counter Output Discrete

When executing the CTUD instruction while the counter up instruction
Variable.UP is ON, the execution is similar with the CTU instruction (up-counter).

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

After executing the CTUD instruction:

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

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

€ Example
The following diagram is an example of the CTUD instruction continuously
counting up, from O to 10, and then down from 10 to O.
The SecondTimer outputs a pulse to the Up/Down Counter every second.

The UP bit turns ON when the Up/Down Counter reaches 0, and turns OFF when
the Up/Down counter reaches 10 (the preset value).
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@V\ote:

100PY

UpDown.QD UpDown.UP
[l &
UpDown.QU UpDown.UP
| ] =y
1T LAY
SecondTimer.Q UpDown

SecondTimer.Q [Ton il
oy N Q E @
1000[PT  ET P au

Qo
'

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

2] (variable.UP) is ON, the current value (Variable.CV) is set to zero. If the counter
reset bit (Variable.R) turns ON when the Counter Up instruction (Variable.UP) is
OFF, the preset value (Variable.PV) isentered to the current value (Variable.CV).
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aisl BCD (BCD Conversion)

A:Data BECD

B: Result to be stored _EN DE_

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

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

A B
In

eger Integer
Integer Constant

The largest value of A that can be converted is 0 x 5SF5EOFF. If A istoo large,
#FaultCode is updated with the error code, and #Overflow is turned ON.

@\ 8.2.15 #Faultcode and 8.2.18 #Overflow
XNote: |f the value cannot be converted, the valuein B is undefined.

X2

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

Start BCD |
— EHM DM

Data A |A E| Data B

Example) BIN data"99999999" is designated for data A, and BCD conversion is

performed.
Bit Position 31 30 23 25 27 26 25 24 23 22 21 20 19 18 17 16 15 1413 12 1110 9 8 5 4 3 2 110
DataAIuIDIUIUIuIIIuI1|1|1I1I1IuI1|u|1|1I1I1Iqu|0|UIuI1I i felefafefe]

1

Bit Position a1 a0 239 23 27 26 26 24 23 22 21 20191817 16 1514131211109 & 7 & § 4 1]
DataB|1|'J|U|1|1|'J|U|1|1|U|U|1|1|U|U|1|1|U|U|1|1|U|U|I|1|U|U|1|1|U|U|l|
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X0 BIN (Binary Conversion)

A:Data EIN

B: Result to be stored _EN Dg_

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

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

A B
Integer

9 Integer
Integer Constant

If A isnot avalid BCD number, #FaultCode will be updated with the error code,
and #Overflow will turn ON.

@\ 8.2.15 #Faultcode and 8.2.18 #Overflow
{Note: If the value cannot be converted, thevaluein B isundefined.

X2

€4 Example
When Start isturned ON, Data A is converted to BIN and stored in Data B.

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

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

Bit Position 31 30 23 2% 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 %
DataAhIululllllu|u|1l1lulul1l1IUIUIIIIIqu|1I1IUIuI1I1Iu|0|1I1IquI1|

1

Bit Position 31 302923 27 26 26 242322 21 2019 1817 16 16 141312 11108 & 7 § 4 32 10
DataBIquIquIUIII0I1|1I1I1|1I0I1Iul1|1|1Illnlulululul1|1lllllll1|1|1I
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XN IMP (Jump)

—==LahelMame

When the IMP instruction receives power, control jumps to the specified label.
Unlike the JSR instruction, control does not automatically return to the rung
following the IMP rung.
A jump cannot be made over a START, SUB START , SUB END, ACT START or
ACT END label.
Jumping upward can create an infinite loop.
@Ik\l\ote: Besurethat thetimerequired to executethe entire program will not exceed the value
2] of the Watch Dog Timer.

8.2.26 #\\atchDogTime

€ Example

If the Jump Instruction is ON, rung 3's instruction will be skipped and not ex-
ecuted. Control will jJump to rung 4 with the label "Operation Disabled”, and
instructions below rung 4 will be executed.

JMP
2 |} »» Operation Disabled
Start Operation
3 | | D_
4 |- Operation Disabled
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x:v8 ISR (Jump Subroutine)

—r> SubroutineMame<<

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

Restrictions

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

@Ik\l\ote: Be surethat thetimerequired to execute the entire program will not exceed the value
of the Watch Dog Timer.

8.2.26 #\W\atchDogTime

C®XY RET (Return Subroutine)

—ﬂRETURN:}—l

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

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

The RET instruction must be the last instruction on arung.
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IO LS Area Refresh Overview

B L S Area Refresh Feature

The LT unit usesthe LS Area’s System Data Area to control the changing of
screens, the sounding of buzzers, etc. These are processed as LT display features.
Therefore, when using the functions assigned to the System Data Area such asthe
screen change and clock function viathe Controller Feature, the datainthe LS
Areashould be shared between the Display Features and Controller Features
through registering the LS Area as variables.

Thisis defined asthe LS Area Refresh.

It isalso possible to use an area outside of the System Data Areaif the GLC
controller features or display features need to share data.

Display Features Controller Features

LS Area Variable Area

LS Area
Refresh

System Data Area CONTROLLER

MEMORY (For User
defined variables,
etc.)

O—o0or

Other Shared Area

N

S > 6000xTT

User Area System Data Area

Other Shared Area

Special Relays Special Relays

IO0OCOdA~<>»rTvWm-—0
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LS Area Refresh Settings

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

B Variable Registration

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

This section describes how to register avariable with avariable name"LS" asan
internal integer array.

The size should be calculated by adding the number of words of datato be shared
to the System Area's 20 words. (Example: When sharing 16 words of datawith the
System Data Area, enter "36" words - i.e. 20 words for the System Data Area plus
16 words.)

# Yariable Type

MHarme: ] ok l
Tie sy |
Timer 1 Input dipply

Mot &zzigned £ Dutpu

T b, | | [ Help

) Retentive  [#] Global

@i‘}v\t * The Special Relay Areaiscalled the LSS area.
ote:
) ¢ Themaximum LSsizeis276 words.

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

Variable Name*! Address LS Address

LS[0] 0 LS0000

LS[1] 1 LS0001 System Daia Area
LS[19] 19 LS0019
LS[275] 275 LS0275 Other Shared Data
LSS[0] 2032 LS2032

LSS[1] 2033 LS2033 Special Relays
LSS[15] 2047 LS2047

*1 Variable Name: System Variables managed by the LT'sladder logic program

For detailson the "LS Area" and " Special Relays", refer to the
External Device Connection Manual (provided with the LT Editor).
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LogiTouch and External Device Data Sharing

When using external communication device data with the controller features, the
datais shared viathe LS Area. However, if data sharing between the control ler
functions and the external device's data register exceeds 16 words, the perfor-
mance of screen display functions may deteriorate.

LS[O]
LS[19]
LS[20]
LS[35]

LS[275]

LSS[0]

LSS[15]

Display processing External
Controller function Device
System Data System Data Top
Area LS0000 Area Address*1
—> System Data )
\ Area
LS0019 P nWord™2
Read Area LS0020| Read Area )
44— Read Area
LS0035 ¥ (Dat) f mWord™
Share Area LS0275 Share Area
LS2032
Special Relay «¢—{ Special Relay
LS2047

LS Arearefresh provides |

data sharing

SIO Data Transfer

provides data sharing

*1 Sart Address defined in Initial Settings.
*2 n=0to20 Dependson the System Data Area setting items sdlected in Initial Settings.
*3 m= 0to 16 Depends on size of Read Area designated in Initial Settings.
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If you want set the Read Areaand Variable LS to exceed 16 words, the Read Area
can be set up to 256 words, and Variable LS can be set up to 276 words. A maxi-
mum of 16 words is recommended when setting data that is shared between the
controller, display processing function and external devices.

E.g.: When the Variable LS size is set to 36 words and the Read Areais set to 256

words.
Display
Controller Processing External
Function Function Device
Ls[0]| System Data System Data System Data

LSUUSU

} 20 Words

Le[an] 16 Words

256 Words

L=00275

Ls[275]

E.g.: When the Variable LS size is set to 276 words and the Read Areais set to 16

words.
Display
Controller Processing External
Function Function Device
L2[0]| System Data LSIJI]_IJIIJ System Data System Data
Area Area + Ly Area 20 Words

L2003k 16 Words

L=[35]
256 Words

Lefz78] [

* When the controller’s logic program, tags used to update the
! Display Processing feature and the logic program from an
Important  external 1/O unit attempt to change the same variable at same
time, priority is determined by the timing.

* When writing data to the LT unit's Read Area, be sure that the
Write Via Parts and Write Via Logic Program functions of the
Controller do not conflict.
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@\ Utilizing the Read Area to share data between the LT and external devices
Note:  allowsyou tousethe LT asthe expansion unit of an external device aswell
2 asfor construction of POP machines for factory automation or an 1/0
information terminal for production control.

Writes LT Data
LT Extgrnal
Device

—/3
e R e |
o

. (==

I'I‘l'l'l'l‘l‘l‘l'I
I/O Unit Reads Controller Data

IORCHM | S Area Refresh Cautions

Usethe LS Area Refresh feature to control the system area using the controller
feature or to view Read Data from an external communication device. Digital
Electronics Corporation recommends that you use the data send/receive related
Initialize area or the Operation Designation Change parameter settings to control
the refreshing of datain this area, rather than refreshing the data in addresses

L S000 to LS0035 and L S2032 to LS2047 intermittently viathe controller feature.
If the frequency of the LS Area's datarefresh isincreased, the LS Area Refresh
may not be executed within one scan. As aresult, External Device communication
€rrors may occur.

Variable LSisan integer variable, and the length is 32 bits.
When the System Data Areais 16-bits long, the low 16 bits are enabled.
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iNBA |/O Driver Overview

To perform externa 1/O, the LT unit’s I/O unit must be attached and its related 1/0

drivers must be installed.

Qlkv\ote:

When an I/O error occurs and the controller stops, create the

following logic program. There will be a delay of approximately
one scan, from the time the error is detected until the time the

logic program stops.

In the following example, an I/O error is detected with #IOFault,
and logic execution is stopped by assigning 1 to #Command.

#IOFault

Off

—_

hACK

EM Dh

[N QUT|#Carmmand

0

When an I/O error occurs, #lOFault will turn ON. Detailed in-

formation can be checked by #1OStatus.

See 8.2.17 —“#IOFault” and 8.2.19 —“ #Command.”
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11-2

N4 Flex Network I/F Driver

This section describes the Flex Network driver menusin the LT unit’'s OFFLINE
mode.

Prior to executing any Flex Network Driver menu instructions, be sure to down-
load the Flex Network driver from LT Editor software in your PC. The Flex
Network Driver isused with the LT Type-B, Type-B+, and Type-C.

For the procedures on shifting to OFFLINE mode, refer to the
"LogiTouch Series User Manual™ (sold separately).

(NN Flex Network I/F Unit Self-Diagnosis

This section describes how to operate the self-diagnostics of the Flex Network I/F
unit. For details on the self-diagnostics of the LT main unit:
“ LogiTouch Series User Manual” (sold separately).

Select [FLEX NETWORK DRIVER] inthe[CONTROLLER MENU]. The
following window will then appear.

<To select communication check>
WA TN INITIALIZE /FlexNetwork MENU

COM. CHECK I
ERR S-Mo. DISPLAYI
[/0 MONITOR I

/A
/A

* The following diagram describes the action of the LT and 1/O

! signal when the RUN mode of a ladder logic program is reset
Important o shifted to OFFLINE mode. All /O unit output hold settings
will be ignored. Be sure you understand these actions before
performing a reset or shifting to OFFLINE mode.

LT Condition RUN OFFLINE RUN
. Output from Logic Output from Logic
FF
I/O Signal - Program 0 Program

« The RESET mode's I/0 signal OFF timing is NOT fixed.

Here, the number of the Flex Network 1/0O units that have been connected to the
Flex Network I/F units, as well as the S-Nos. that have been connected to each 1/0O

unit will be checked.
Viathe communication check operation, the following items can be checked:

* currently connected 1/0 units
* currently malfunctioning /O units (connection section)
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Communication Check Procedure
Press the [COM.CHECK] button, and the [COM.CHECK SETUP] window will

appear.

Set [TRANSFER SPEED (Mbps) to either 6 or 12. Setting the speed faster may
cause the unit to be easily influenced by noise. Normally, set this speed to 6 Mbps.

COM. CHECK SETUP NE)(T
TRANSFER SPEED thibps) [::::::]

When this test is performed, all
connected |/0 unit S-No. s are reverse
color. When wiring the 1/0 units, be
sure all S-Mo. s use original settings
and are unigue.

Press the [NEXT] button, and the [COM.CHECK] window will appear.

Press the [SET] button to begin the communication check.
The currently connected I/O unit's S-No. will be displayed in reverse color.

COM. CHECK

Total Conmected [/0 units [ |

Cornected S-No.s are reverse color.

To return to the [Flex Network MENU] window, press the [RET] button.
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11-4

<To Select Error S-No. Display>

When the Error Code No. 841 occurs while the logic program is being executed,
the S-Nos. of the 1/0 units that have been excluded from the communication
circuit and malfunctioning 1/0 units will be checked.

Refer to 11.3.3 Flex Network |/F Unit Troubleshooting.

Touch the CONTROLLER MENU window’s FLEX NETWORK DRIVER selec-
tion. The FLEX NETWORK DRIVER MENU will appear.

Pressthe [ERR S-NO. DISPLAY] button in the [FlexNetwork NENU] window.
The [ERR-No. DISPLAY] window will appear, and the error check will begin.

The currently connected /O unit's S-Nos. will appear, and the 1/O unit S-No. with
the error will be shown in reverse color.

ERR S-fo. DISPLAY

Error S-No.s are reverse color.
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(N2 /O Monitor (I/O Connection Check)

1. Select the CONTROLLER MENU window's FLEX NETWORK DRIVER, and
the FLEX NETWORK DRIVER MENU will appear.

2. Select the [FlexNetwork MENU] window's [I/O MONITOR], and the following
[1/O MONITOR SETUP] window will appear.

€ /O Monitor Settings

1/0 MONITOR SETUP
TRANSFER SPEED Obes) [ ¢
5-Ho.
MODEL CODE
VARIABLE TYPE

« TRANSFER SPEED
Set [TRANSFER SPEED] to either 6 or 12 Mbps. Setting the communication
speed faster may cause the unit to be easily influenced by noise. Normally, set this
speed to 6Mbps.

e S-No. (Station no.)
Select S-No. from 1 to 63.

+ MODEL CODE

Select from FN-X16TS, FN-XYO08TS, FN-YO08RL, FN-Y 16SK, FN-Y 16SC, FN-
ADO4AH, and FN-DAO4AH.

When using the FN-XY 16SK or FN-XY 16SC, select "FN-X16TS" for input, and
select "FN-Y 16SKS" or "FN-Y 16SC" for output.

When using the FN-X32TS, select "FN-X16TS". Use the S-No. configured viathe
I/0O unit to check the low 16 bits. For the upper 16 bits, set the value obtained by
adding "1" to the I/O unit’s S-No.

« VARIABLE TYPE
Select [VARIABLE TY PE] from [DISCRETE] and [WORD].

* Only the Word can be used for FN-ADO4AH and FN-DAO4AH.

3. Press the [NEXT] button, and the next window will appear. Thiswindow’s
itemswill vary depending on the selected VARIABLE TY PE.

@f'v\ te: This1/O monitor cannot be used with a High-speed Counter or a Single-
o\eej axis Positioning Unit.
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<FN-X16T S/FN-XY 08T S/FN-Y08RL/FN-Y 16SK/FN-Y 16SC/FN-XY 16SK /FN-
XY 16SC/FN-X32TS>

€ 1/0 Monitor (when VARIABLE TYPE isset to DISCRETE)

The INPUT areaterminal numbers where data has been entered will appear in
reverse color. Touching an Output area terminal number will output the data and
reverse that number’s color. The [I/O MONITOR] differs depending on the
[VARIABLE TY PE] selected.

140 MONITOR
INPUT 5o 1 —

Lol A o 3] o s] o -

ol o sol w] v sa] 1] 16
QUTPUT
Lol A o 5] o sf o ¢

Lol o] sl ul o o] 1df 1o

The above windows display the maximum input/output points of an 1/O unit in
the Flex Network system. The number of input/output points will vary depending
on each I/0O unit model. Use each unit within the range of its 1/O points, beginning
from"0".

When using an input-only 1/0 unit, use only input area of the window, and when
using an output-only 1/0 unit, use only the output area. When using a unit with
Inputs and outputs, use both the input and output area.

€ 1/0 Monitor (when the VARIABLE TYPE is set to WORD)

The input datawill be displayed in the input section, if any. Enter the necessary
datain the output section viathe ten-key pad. When using the L ogi Touch, touch
the data entry field, and aten-key keypad will appear. After entering data, touch
the OUT key to output the data. Data will be displayed in the decimal format.

1/0 MONITOR
TMPUT §-No. 1 —

[ o] s

OUTPUT

[ o] w-ess)
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Enter data within the output range, according to the number of
. the I/O points in each I/O unit.

Important
I/0O Points I/0 Range
8 010 255
16 010 65535
Data will be output to the I/O unit for the number of 1/O points
according to the MODEL selected on the /O MONITOR SETUP
window.
If data that cannot be expressed in the 8-bit system is entered
in an 8-point output I/O unit, excess data will be ignored.
15 0
/0 Monitor [0 ]o]ofofofof1]1]ofofo]o]o]1]0] Entering 386"
8 Point RN A A A A A
Output Unit 1JoJoJoJoJo1]o] outputs “130”

<For FN-ADO4AH/FN-DAO4AH>

€ |/O Monitor (Channel Setting)
The system switches successively through the selectabl e settings when the channel

areais pressed.
/0 MONITOR SETUP M[@]
.

When the NEXT button is pressed, the system switches to the next 1/O MONI -
TOR screen. The screen is different for FN-ADO4AH and FN-DAO4AH.
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11-8

<For FN-ADO4AH>

€ 1/O Monitor
This displaysinput data.

CH

INPUT RANGE = 0 ~ bY

/0 MONITOR [ReT |

S—No .1

L ]

C0 - 40950

Wakokk kokk

Pressing the [RET(URN)] button returns control to the [I/O MONITOR] screen.

A/D Conversion Table

Input Range Setting Input Range
0~5v 0~ 4095
1~5V 0~ 4095

0~ 10V 0~ 4095
-5~5V -2048 ~ 2047
-10 ~ 10V -2048 ~ 2047
0~ 20mA 0~ 4095

4~ 20mA 0~ 4095

A
ﬁ
7/ \

]
Important

The filter type, A/D conversion sampling counts and maxi-
mum/minimum elimination settings will operate under the
settings saved in the 1/0O unit. To change the settings saved in
the I/O unit, change the settings via the LT Editor first, then
download the ladder logic program to the LT. The changed
settings will become effective when the ladder logic program
is set to "RUN" mode.

The setting for the Range Selector switch is loaded into the
unit only upon power-up of the I/O unit. When changing the
setting for the Range Selector switch, make sure to turn off
the power to the I/O unit and then turn on the power again.

The settings of the range changeover switch in the I/O unit
side are read in when the logic program is switched to RUN
mode. To change the settings of the range changeover switch,
switch the logic program to STOP mode and then to RUN
mode. If the ranges do not match, the data cannot be read
correctly.
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<For FN-DAO4AH>

€1/0 Monitor

Enter data with the keypad. With the LT unit, touching the screen’s data display
will call up the keypad. After entering all data, push the [OUT] button to output
the data. All dataisdisplayed in decimal format.

1/0 MONITOR [ReT |
o, 1
CH 1

OUTPUT RAWGE @ 0 -5V
0| o - 4088)

ELER LY

A__ - Touch the up and down arrow to increase/decrease the range
! value. Each time the value is changed, the new value is output
Important tq the I/O unit.

* Pressing the [RET(URN)] button will clear the current data,
even if the output hold setting in the I/O unit is ON.

D/A Conversion Table

Input Range Setting Input Range
0~5v 0~ 4095
1~5V 0~ 4095
0~10v 0~ 4095
-5~5V -2048 ~ 2047
-10 ~ 10V -2048 ~ 2047
0~ 20mA 0~ 4095

4~ 20mA 0~ 4095

ZA\A- The setting for the Range Selector switch is loaded into the

! unit only when the I/O unit's power is turned on. When chang-

Important inq the Range Selector switch’s setting, make sure to turn the
I/O unit’'s power off and then on.

* The I/O unit’s range changeover switch settings are read in
when the logic program is switched to RUN mode. To change
these settings, switch the logic program to STOP mode and
then to RUN mode. If the ranges do not match, the data cannot
be read correctly.
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IN2) Flex Network I/F Unit Troubleshooting

Thefollowing is a description of possible problems that may occur when using the
Flex Network I/F unit, and their solutions.

B Flex Network I/F unit 1/O Errors

For a detailed explanation of Flex Network I/F unit 1/0 errors, please
refer to the Flex Network unit's Users Manual.

B Error Codes

I/0 errorsinclude those occurring during writing and reading. When one of these
errors occurs, the controller writes an error code to #1OStatus.

@ Setting Errors

Error Code Problem Solution
Internal variable error mapped to /O
501 .
terminal.
External variable error mapped to /O
502 .
terminal.
503 Ouput variable error mapped to I/O Resetthe variable used.
terminal.
504 Discrete variable error mapped to
analog terminal.
Integer variable error mapped o
505 ) .
discrete terminal.
506 Variable type not supported by driver.  |Correctthe variable type.
507 Variable is not mapped to terminal. Map the variable to all terminals.
The LTE fle may be damaged or a
801 Terminal numbers are duplicated. malfunction has occured during downloading
ofthe Ite file.
Two or more areas are using the same area
802 Multiple S-No. exist number, possibly causing transfer failure.
Download the project file again.
The LTE file may be damaged or a
803 S-No. is outside of accepted range. malfunction has occured during downloading
ofthe Ite file.
Two or more I/O units are using the same S-
804 S-No. range overlap atthe analog unit  |No. The analog unituses S-Nos. for four
stations. Reset so there is no S-No. overlap.
Two or more /O units are using the same S-
805 S-No. range overlap with high-speed  |No. The high-speed counter unithas S-Nos.
counter unit. for eight stations. Reset so there is no S-No.
overlap.
S-No. range overlap with single-axis Two or moref.I/O. unis .are using e same S-
806 pasiloning unit No. The positioning unit usesS-Nos. for four
stations. Reset so there is no S-No. overlap.
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@ |nitialization Errors
Error Code Problem Solution
The ID Number loaded from the LT units
. . built-in Flex Network I/F is invalid. The Flex
821 Thereis no Flex Nework I/F unit Network I/F unit may be broken. Write
atiached.
down the error code and contact your local
Pro-face distributor.
Inifialization Error. Initialization failed to [  The Flex Network I/F unit may be broken.
822 synchronize the Flex Network I/F unit|  Write down the error code and contact your
and the Flex Network driver. local Pro-face distributor.
There may be a break in the
823 Analog unit setiing error communication cable, the I/O unitis not
turned on, or the I/O unit may be broken.

®RuntimeErrors

Error Code Problem Solution
Thereis an I/O uniterror (loose Check al related wiring.
841 connector, malfunction, efc.) Refer to the Flex
’ T Network User Manual (sold separately).
Disconnected output signal line of This is likely due to disconnection in the
842 analog unitinput sensor (A/D output signal line. Check the sensor's output
conversion unif) signal line.
The High-Speed Counter unit detected an
error.
843 Error in the high-speed counter unit Refer to the Flex
Network High-Speed Counter User
Manual (sold separately).
Inifalization error in the high-speed Qheck b seeifthe communlcanqn ne s
844 couner unit d|scoqnected, power'|s' notsuppllgd 'to the
/0 unit, or the I/O unitis malfunctioning.
- . . Check 1o see if the communication line is
Communication error with the high- : . i
845 speed counter unit disconnected, power is not supplied to the
I/O untt, or the 1/O unitis malfunctioning.
The positioning unit detected an error.
. . o Refer to the Flex
846 Error in the single-axis positioning unit Network Single-Axis Positioning Unit
User Manual (sold separately).
- . . Check t see if communication line is
Communication error with the single- . . .
847 auis positoning unit disconnected, power is not supplied to the
I/O unit, or the I/O unitis malfunctioning.
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®Internal Errors
Error Code Contents Solution

850 Resetthe LT. Ifan error code still appears,
try 1o identify if the error is due to the LT
Driver Error. itself, or 1o a related/connected device.
A major system error has occurred. Write down the error
859 code and refer to your LT User's Manual.

Contact your local Pro-face distributor.

N3 DIO Driver

This section explains the LT OFFLINE mode’'s DIO menu. The DIO driver should
be downloaded from the LT Editor, before executing the DIO menu. The DIO
driver isused with the LT Type-A.

For instructions on how to move to the OFFLINE mode screen, refer
to the LogiTouch Series User Manual (sold separately).

KRN DIO Unit Self-Diagnosis |

This section explains how to use the DIO unit’s Self-Diagnosis feature.

For detailed information, refer to the Logi Touch Series User Manual
(sold separately).
Touch the OFFLINE screen’s Controller Menu to open the DIO Menu area.

<When DIO Driver hasbeen Selected>

AN CTRL MEMNU DI0 MENU

e

Touch the DIN/DOUT key to open the following screen.

DIN/DOUT CHECK |SET | ESC |

Warning!

For testing purposes,

external cutput is produced.
Confirm that no external devices
are connected to the GLC.

Insert the DINO0UT loophack cable
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Touch either the [Set] or [Start] key to start the self-diagnosis.

This check sends an output signal from the output unit to the input unit. Therefore,
prior to performing this check, be sure to attach the DIN/DOUT loopback cable.

A When switching to the OFFLINE mode or when resetting from
- the logic program’s RUN state, the I/O signal may turn OFF. Be

Important

aware of the possibility that the I/O signal will turn OFF.

LT Condition RUN OFFLINE RUN
N O fr Logi O fr Logi
. utput from Logic utput from Logic
OFF
\ I/O Signal - Program Program

]
Important

| The RESET mode's I/O signal OFF timing is NOT fixed.

Use the following diagram when creating the DIN/DOUT loopback cable.

COM Al
24V B1
COM A2
24V B2 I
i
NC A3
NC B3 DC24V
NC A4
NC B4
DOUT15 A5  —
DIN15 B5 —:I
DOUT14 A6 —
DIN14 B6 —:I
to to to
DOUT1 A19 —
DIN1 B19 —:I
DOUTO A20 —
DINO B20 —:I
Recommended Products
Connection Type Manufacturer Model Number
" FCN-361J040-AU (Connector)
Soldered Type Fujisu FCN-360C040-B (Cover)
FCN-363J040
Crimped Type Fuijitsu FCN-363J-AU/S
FCN-360C0404-B
ABTBX36 (Terminal Block)
Terminal Block Unit Type Mitsubishi AC*TB (Cable)
(** = cable length)
Yokogawa TA40-ON
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(NI |/O Monitor (I/O Connection Check)

On the DIO driver menu touch [I/O MONITOR] to call up the following screen:
<When 1/O Monitor has been Selected>

1/0 MONITOR SETTINGS
MWMODULE MUMBER. (Mo.0-1) IIl
IMPUT TERMINALS
QUTPUT TERMINALS

Select the [INPUT TERMINALS], either [DISCRETE] or [WORD].
Select the [OUTPUT TERMINALS], either [Discrete] or [Word].

For example, if you entered an [INPUT TERMINALS] of [DISCRETE] and an
[OUTPUT TERMINALS] of [Word], and touched the screen’s upper right corner
“RUN” button, the [I/O MONITOR] screen would appear.

1/0 MOWITOR
o MODULE No. =

Lol | o of J o o -

el s o o o] s o] s

QUTPUT
[ ] e

When the [INPUT TERMINALS] is[DISCRETE], the input terminal (S-No.) will
appear in reverse color. When the [OUTPUT TERMINALS] is[WORD], use the
ten-key keypad to enter the data. When using aL T unit, touch the data entry field
and the ten-key keypad will appear. After entering data, touch the [OUT] key to
output the data. Data will be displayed in the decimal format.
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(NCEY DIO Unit Troubleshooting

This area explains how to solve possible DIO unit problems.

B DIO Unit Input Errors

Error Type Possible Cause Solution
Input monitor DIO Unitis defective. Contact your local Pro-face distributor.
lamp is ON, but [Enable I/0] box is not selected. Setthe [Enable 1/0].
no inputcan be o
performed. Program is incorrect Correct program

DIO Unitis defective Contact your local Pro-face distributor.
Input monitor Common line wiring check.
lamp is OFF Inputcommon line is incorrecty wired. Common line breakage check.
and no inputcan Common terminal looseness check.
be performed. External imput power is incorrect Provide the correct voltage.

Connector is not securely atached.

Atiach the connector securely.

Allinput lines do
notturn OFF

DIO Unitis defective.

Contactyour local Pro-face distributor.

Designated Input
lines do notturn
ON.

DIO Unitis defective.

Contactyour local Pro-face distributor.

Program is incorrect

Correct the program.

Inputwiring is incorrect

Check common line wiring.
Check common line breakage.
Check common terminal for

looseness.
External unitis defective. Replace the unit.
Input ON period is too short Lengthen the Input ON time.
Designated Inputf ~ DIO Unitis defective. Contactyour local Pro-face distributor.

lines do notturn

OFF. Program is incorrect Correct the program.
External Input voltage is incorrect Provide the correct voliage.
Input terminal screws are loose. Tighten the terminal screws.
Inputarea Program is incorrect Correct the program.
randomly turns Connector is notsecurely atached. Atach the connector securely.
ON or OFF.

Noise is causing unit mis-operation.

Reduce the noise level.
Atach a surge killer.
Use a shielded cable.
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B DI O Unit Output Errors

Error Type Possible Cause Solution

DIO unitis defective. Contactyour local Pro-face distributor.
Ouput monitor Output line wiring check.
lampis ON, but Output common line is incorrectly wired. |  Output line breakage check.
no ouput can be Output terminal looseness check.
performed Load currentis incorrect Provide the correct current

Connector is notsecurely attached. Atiach the connector securely.

. DIO unitis defective. Contactyour local Pro-face distributor.

Oupu.tmomtor Program is incorrect
lamp is OFF and Outputarea is completely OFF, Correctprogram.
no ouput can be
performed [Enable I/0] box is not selected. Setthe [Enable 1/0].
Ouputiines do DIO unitis defective. Contactyour local Pro-face distributor.
notturn OFF

DIO unitis defective. Contactyour local Pro-face distributor.
Designated output Check output line wiring.
lines do notturn Ouputwiring is incorrect Check output line breakage.
ON Check output terminal for looseness.

External unitis defectve. Replace unit.
Designated output| DIO unitis defective. Contactyour local Pro-face distributor.
lines do notgo Currentleakage, residual voltage Change design of external device. l.e.
OFF causes causes incorrectrecurrence. Atiach dummy resistor, efc.

Load voltage is incorrect Correctvoltage load.

Output terminal screws are loose. Tighten the terminal screws.
Ouputarea Program is ipcorrect Output commands Carrecthe program.
randomly wms are overlapping.
ON/OFF Connector is notsecurely atiached. Atiach the connector securely.

Reduce the noise level.
Noise is causing unit operation error. Atiach a surge killer.
Use a shielded cable.
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I/O errors are Read/Write errors. When /O errors occur, the controller writes an
error code to the #1OStatus variable. The logic program continues to operate. The
following explanation of possible error causes and solutions for when the DIO
unit is attached to the LT.

@ Setting Errors

Error Code Contents Solution
501 Internal variable error allocated to 1/O
terminal.
502 External variable error allocated to I/O
terminal.
503 Outp.ut variable error allocated to I/0 Resethe variable used.
terminal.
504 Discrete variable error allocated to
analog terminal.
Integer variable error allocated to
505 . .
discrete terminal.
506 Variable type not supported by driver. Correctthe variable type.
Two or more terminals are using the
. , same terminal number, possibly
801 Terminal numbers are duplicated. causing daia ransfer failre. Download
the LTE file again.
Two DIO units are using the same
802 M ultiple modules are used. module number. Reset these numbers
so they do not overlap.
803 M odule number has exceeded 1. Seta module number from 0 o 1.
804 Unitnumber siarts fom 1. Setthe DI'(I)"unrt nearest the rear face of
the LT to"0".
805 Driver confiauration eror More than one DIO driver has been
g added to the I/O tree.
1 No DIO hardware unit exists. LTE flle contains more modules than the
actual number of connected LTs
. L The ID Number loaded from the built-in
822 DIO-: No hardware unitexiss, or e | p 5 i invaiid. The DIO unitmay be
type is invalid. broken
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& RuntimeErrors

Error Code Contents Solution
Read-out data is incorrect. After two
840 successive read atempts, the LT has Increase the ime of the Input signal's ON
detected that the value read outfrom the | period.
DIO s incorrect
- Incorr W n
842 DIO output data is incorrect . correctouput daia was detected by a
internal loopback check.

& Internal Errors

Error Code Contents Solution
850 Driver Error Record the Error code and contact
86 " A major system error has occurred. your local Pro-face distributor.
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(VMR Error Message List

This chapter explains the error messages that can appear on the LT unit. The error
messages explained here are those related to the LT program only.

For further information concerning LT error messages, refer to
LogiTouch Series User Manual (Sold separately)

Error Message

Cause

Solution

“Invalid ladder file"

The LT's logic program file is
not downloaded, or
the file is damaged.

Download another copy of the
project file from the LogiT ouch
Editor.

"Fatal Error;
Drive check Failed"

The LT's current I/O driver is
incorrect.

Check that the I/O driver setin
the logic program file and the
driver installed in the LT are the
same.

"Global Data Area

The dowloaded file's data may

Download the project file again.
If this does not fix the problem,

been damaged during
downloading.

Too Small" be damaged. contact your local Pro-face
dealer.
The LT's system file is
. incorrect. The file may have L ,
"Can't Set Priority" Download the project file again.

"Exception nnn:jmmm:ooo]"

Afatal error has occurred in the
lader logic program.

Write down the error message
details and consult your local
Proface dealer.

"Watchdog Error"

The Constant Scan Time is
longer than the Watchdog time.

Reset the Watchdog time so
thatitis longer than the
Constant Scan Time. If doing
so exceeds the Watchdog
Timer's limit, then the Constant
Scan Time (program) should
be changed.
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Error Message

Cause

Solution

"Bad Var; xxx"

Unable to find variable "XXX".

Either the logic program file has not
been downloaded, or a variable that
does not exist in the logic program file
on the screen, is used.

Download the project file again.

"Bad Array: xxx"

The number of elements used in the
screen file's array variables and those
used in the logic program file's array
variables are different.

Download the project file again.

"Bad Type xxx"

The Logic program variable "XXX"s
type is different from the screen's
variable type.

Download the project file again.

"Unknown register type"

This variable type does not exist.

"Register is missing"

Cannot find variable used for Writing.

"S100 file index is
out of range"

Cannot find variable used for Reading.

"T00 many entries
in the S100 file"

Too many variables are being used.
Limitis 2048.

"S100 file is missing"

Cannot find S100 (variable storage
file).

Download the project file again.

"Over Compile count MAX"

Too many Parts are being used.

Reduce the number of Parts and then
download the project to the LT again.

"Exception 65532 [xxxx : xxx] "
"Exception 65533 [xxxx : xxx] "
"Exception 65534 [xxxx : xxx] "
"Exception 65535 [xxxx : xxx] "

LT heap memoryis insufficient.
Memory for storing programs and
variables is sufficient, however logic
program memoryis insufficient.

Setup the LT unitagain with the LT
Editor after reducing the logic program
size, or the number of variables and
labels. Aiso reduce the number of array
variable elements, or shorten the name
of variables and labels.

12-2
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i Error Codes

The following table describes #FaultCode errors.

Error Code Level Cause
0 Normal No error
The calculation result, or the result of the conversion
1 Minor of a Real variable to an Integer variable has resulted in
an overflow.
, Areference was used for an area outside the array's
2 Major
range.
, Areference was used for a bit outside the Integer's (32
3 Major ,
bit) range
4 Major The stack has overflowed.
5 Major Incorrect command code is being used.
6 - Reserved for System.
7 Major The Scan time is now longer than the Watchdog time.
8 Major Reserved for System.
Software Error.
9 Major Depending on type of problem, system may need to be
restarted.
10 - Reserved for System.
11 - Reserved for System.
12 Minor BCD/BIN Conversion Error
13 - Reserved for System.
14 - Reserved for System.

‘Note: Major Faults and Minor Faults

X2

 When a major error occurs, the controller immediately stops
executing the logic program.

e When a minor error occurs, the controller is able to continue
executing the logic program.
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I¥#e] Program Errors

The following table explainsthe LT Editor’ slogic program operation errors.

Error Type Possible Problem Solution
Control Memory poweris  |Battery Alarm Change Battery
cutand Hold Area data is
not preserved Memory Alarm Exchange Unit

Program Malfunction

Program transfer mistake.

Download the projectfile again
with LT Editor.

Data is output from /O even
in STOP mode.

When output data performs RUN/ST OP
switchover, I/0 output hold is enabled.

Disable this feature.

Soon after entering RUN
mode unit changes to
STOP mode

ACommand Execution Alarm has
occurred. Or, a major fault has
occurred.

Modify the program.

Check the contents of the
#FaultCode data.

Also check ifthe System
variable #Command has been
written to.

LT Editor cannot enter
Monitoring mode

The logic program files
cannot be downloaded from
LT Editor

The project (.prw) file
cannot be downloaded from
thelL T Editor.

The data transfer cable used to send
data from the screen creation software
to the LT unit may be loose or
disconnected.

Also, the PC or LT's power may have
dropped, causing excessive noise.

Check whether the data
transfer cable is unplugged or
ifthere is noise interference. If
the problem continues, please
contact your local Pro-face
distributor for assistance.

Data cannot be read from or
written to the 1/0.

Enable /0™ is not selected.

Setthe Enable I/O.

1. Enable I/Oisused to input and output data between the LT and 1/O units. After
downloading the logic programto the LT unit, the external 1/O devices cannot
operate in RUN mode. (As a safety precaution, the I/O is not enabled in the default
setting.) Be sure to set the Enable /O before trying to read/write data to /0.

For setup details, refer to the Programming Guide.
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