PREFACE

Thank youfor purchasingthe LT integrated devel opment software, "L T Editor
Ver. 2.0”, heregfter referred to asthe“LT Editor".

Pleaseread thismanual carefully in order to use this software properly, and be
sureto keep thismanual handy for futurereference.

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

(1) Thecopyrightstodl programsand manuasincludedintheLT Editor Ver.
2.0 Operation Manual - Screen Creation Guide (hereinafter referred to as
"thisproduct") arereserved by the Digital ElectronicsCorporation. Digital
grantsthe use of thisproduct to itsusers as described in the " Software
Operating License Conditions' documentation, included withthisproduct's
CD-ROM. Any actionsviolating the above-mentioned conditionsare
prohibited by both Japaneseand foreign regulations.

(2) Thecontentsof thismanua have beenthoroughly inspected. However, if
you should find any errorsor omissionsinthismanual, pleaseinformyour
locdl LT Editor representativeof your findings.

(3) Regardiessof article(2), theDigital Electronics Corporation shall not be
held responsiblefor any damagesor third party clamsresulting fromthe
useof thisproduct.

(4) Differencesmay occur between the descriptionsfoundin thismanual and
theactua functioning of thisproduct. Therefore, thelatestinformationon
thisproduct isprovidedin datafiles(i.e. Readme.txt files, etc. ) andin
separate documents. Please consult these sourcesaswell asthismanual
prior to using the product.

(5) Eventhoughtheinformation contained inand displayed by thisproduct may
berelatedtointangibleor intellectua propertiesof the Digita Electronics
Corporation or third parties, the Digital Electronics Corporation shall not
warrant or grant the use of said propertiesto any usersand/or other third
parties. Digita ElectronicsCorporation acceptsnoliability for issuesrelated
totheintellectua property rightsof third partiesor any issuesrelated tothe
useof theinformation contained in or displayed by thisproduct.

(6) Thespecificationsset out inthismanual arefor overseasproductsonly. As
aresult, somedifferencesmay exist between the specificationsgiven here
and for those of theidentical Japanese product.

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

— e o e e e e .

© Copyright 2002 Digital Electronics Corporation. All rightsreserved.
Digital ElectronicsCorporation, November 2002

TheLogiTouchisreferredtoas"LT" inthismanual.
For therightsto trademarks and trade names, see“* TRADEMARK RIGHTS’.
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TRADEMARK RIGHTS

The company namesand product names used in thismanua arethetrade names,
trademarks (including registered trademarks), and service marks of their respective

companies.

Thisproduct omitsindividual descriptionsof each of theserights.

Trademark / Trade Name

Right Holder

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

Microsoft Corporation, USA

Intel, Pentium

Intel Corporation, USA

Pro-face, Flex Network

Digital Electronics Corporation
(in Japan and other countries)

Ethernet

Western Digital Electric Corporation, USA

IBM, VGA, PC/AT

International Business Machines Corporation
(IBM), USA

Thefollowing termsused inthismanua differ from the above mentioned formal trade

namesand trademarks.

Terms Used in this Manual Formal Tradename or Trademark
Windows 95 Microsoft® Windows95® Operating System
Windows 98 Microsoft® Windows98® Operating System
Windows Me Microsoft® WindowsMe® Operating System
Windows NT Microsoft® WindowsNT® Operating System
Windows 2000 Microsoft® Windows2000® Operating System
Windows XP Microsoft® WindowsXP® Operating System
MS-DOS

Microsoft® MS-DOS® Operating System
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MANUAL SYMBOLS AND TERMINOLOGY

Thismanua usesthefollowing symbolsand terminol ogy.

B Safety Symbols and Terms

Thismanua usesthefollowing symbolsandtermstoidentify important information
related to the correct and safe operation of this product.

Symbol

Description

WARNING

Indicates a potentially hazardous situation that could resultin serious injury or
death.

Indicates a potentially hazardous situation that could resultin minor injury or
equipment damage.

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

Indicates instructions or procedures that must be performed to ensure correct
product use.

Indicates instructions or procedures that must not be performed.

B General Information Symbols and Terms
Thismanual usesthefollowing symbolsand termsfor genera information.

Symbol Description
Provides hints on correct product use, or supplementary information.
%ta:
2]
Indicates an item’'s related information (manual name, chapter,

section, sub-section).

Refers to keys on the computer keyboard.
m Keyboard Compatibility List

Device

Indicates peripheral devices such as temperature controllers,
inverters, etc. connected via serial /O It does notinclude devices
connected via the Flex Network or DIO.

LT

Generic name for the "LT Series" Graphic Logic Controller made by
Digital Electronics Corporation.

LT Editor

Indicates Digital Electronics Corporation's LT integrated
development software "LT Editor" Version 2.0 (this product).
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B Keyboard Compatibility List
Thismanua usesthefollowing symbolstoindicate computer keyboard keys.

Thekey namesused by your computer keyboard may differ. Please use the chart below

for reference.
Type PS/2 Compatible
Symbol 101 Keyboard

Esc

Tab [

Ctrl

P shif

Al
Delete

s%?g; Backspace

LT SERIES

10

TheLT Editor supportsthefollowing LT models.

Series Type Product Model
Type Al |GLC150B-XY32SK [GLC150-BG41-XY32SK-24V
Type AL |GLC150B-XY32SC |GLC150-BG41-XY32SC-24V
Type B |GLC150B-RSFL GLC150-BG41-FLEX-24V
Type B+ |GLC150B-XY32KF [GLC150-BG41-XY32KF-24V
Type C |GLC150B-XY32SK [GLC150-BG41-RSFL-24V
LT Series GLC150B-ADK GLC150-BG41-ADK-24V
Type H1 |GLC150B-ADPK GLC150-BG41-ADPK-24V
GLC150B-ADTK GLC150-BG41-ADTK-24V
GLC150B-ADC GLC150-BG41-ADC-24V
Type H2 |GLC150B-ADPC GLC150-BG41-ADPC-24V
GLC150B-ADTC GLC150-BG41-ADTC-24V

2] the " Device Connection Manual".
HOW TO USE THIS MANUAL

LT Editor Ver. 2.0 Operation Manual — Logic Programming Guide

@V\ote: For the types of Device/PLCs supported by the LT Editor, please refer to




Preface

HOW TO USE THIS MANUAL

B Structure of the Manual

The LT Editor Ver. 2.0 Operation Manual — Logic Programming Guideisthefirstin
aseriesof manualsfor thisproduct and explainshow to usethe LT Editor. Thereare
three other manualsin the seriesaswell asonlinehelp.

Refer to the Operation Manual — Screen Creation Guide, Chapter

1-“LT Editor Fundamentals’ and 1.6 —“LT Editor Manuals and
Help” for an overview of this product.

Inaddition tothesemanuals, datafiles containing supplemental informeation on updated
functionsare aso provided. To read these additional datafiles, click onthe[Start]
button in your Windows OS main screen and select the [Programs] — [Proface] ->
[LT] menu. Then, click onthe[Read M €] selection.

For detailed information on LT series products, pleaserefer to "L T SeriesUser
Manud".(Optionaly 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

Describes logic program development. The manual
consists of three sections: "Installation,"
"Programming,” and "Features." In the Installation
Section, you can learn the basic procedures to create a

Logic logic program. T he Programming Section explains
Programming
Included in CD-  |Guide (this how to
ROM manual) operate the LT Editor through a tutorial lesson while the
Features Section explains the software settings
required for the combination of the LT main unit and
the LT Editor. This manual is provided as a PDF file.
_ Describes the LT Editor's pre-made Parts and symbols
Parts List )
(provided as PDF data).
Device Describes the methods for connecting the LT to
Connection devices of various manufaturers (provided as a PDF
Manual file).
. . Describes the methods for setting the LT Editor's
Available in the Online Help windows and dialog boxes, instructions, and functions

LT Editor screen

of logic programs as well as how to seteach driver.

@Ik\l\ote: * Address settings described in these manuals are for explanatory

X2

purposes only. Appropriate addresses must be set according to
your requirements.

Refer to the Device Connection Manual.
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@Ik’vzte:
2]

* If you have any questions about the contents of this manual,
please contact your local LT distributor. LT distributors will an-
swer to your technical inquiries and provide you with technical
consultation.

Refer to the Screen Creation Guide, Appendix 4 —
“ Software Trouble Report.”

e |f you have any question about your personal computer or
Microsoft® Windows®, please contact your PC distributor or manu-
facturer.

B Chapter Breakdown
Thismanud consgsof threesections: “Ingdlation”, “ Programming” and“ Features’.
Thefollowingisagenera description of each chapter.

[Setup Section]

The Setup Section uses an exampl e application program to describe the basi ¢ steps
involvedin cresting alogic programwith the LT Editor software. For detailed informa-
tionabout LT Editor operating procedures, or variables/instructions, pleaserefer tothe
Programming or Festuressections.

[Programming Section]
The Programming Section usesatutorial to explain how to operatethe L ogic Program
Editor software. Inthissection you will createacompleteladder logic program.

€ CHAPTER 1: CREATING A PROGRAM
Thischapter’stutoria explainshow to create aladder logic program.

€ CHAPTER 2: RUNNING THE LADDER LOGIC PROGRAM
Thischapter explainshow to transfer acompleted ladder logic programtothe LT and
then run the program.

€ CHAPTER 3: ON-LINE EDITING
Thischapter describes how to use On-Line mode to confirm the execution of theladder

logicprogram.
€ CHAPTER 4: ERRORS AND WARNINGS

Thischapter describeserror messagesthat may be displayed when checking errorswith
the Logic Program Editor.

€ CHAPTER 5: GLOSSARY OF TERMS
Thischapter explainsmany of thetermsused inthe L ogic Program Editor.

[Features Section]
The Features section describeshow the LT unit operates, and providesalist of instruc-
tionsand variablesused in theladder logic program.

€ CHAPTER 6: CONTROLLER FEATURES
Thischapter describesthe operation of the LT unit’scontroller.
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€ CHAPTER 7: VARIABLES
Thischapter providesdefinitionsof thevariablesused in theladder logic program and
how to usethem.

€ CHAPTER 8: SYSTEM VARIABLES
Thischapter listsvariablesthat are predefined by the controller.

€ CHAPTER 9: INSTRUCTIONS
Thischapter listsinstructionsthat the L ogic Program Editor supports.

€ CHAPTER 10: LSAREA REFRESH
Thischapter describeshow to usethe LS area, whichisused for control, aswell asfor
sharing datawith display featuresand external devices.

€ CHAPTER 11: I/O DRIVERS
Thischapter describeseach 1/O driver available. It d so explainssaf-diagnosticand
troubl eshooting procedures.

€ CHAPTER 12: ERROR MESSAGES
Thischapter describesthe error messagesthat may appear during LT Editor operation.

@Ik'v\ote:
2]

Online Help also provides detailed L ogic Program Editor informa-
tion.

PRECAUTIONS

)

5?
S
£
]

@ ¢

>

Warning

B CD-ROM Usage Precautions
To prevent CD-ROM damage, please observethefollowinginstructions:

! + Do notturn your PC ON and OFF with the CD-ROM in the drive.

* Do not remove the CD-ROM from the CD-ROM drive while the drive’s operation lamp is
lit.
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
Toprevent aprogram mafunction or accident, besureto observethefollowingingructions:

Touch panel switches should NOT be used as a device’s
emergency stop switch. Generally speaking, 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.
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Do not turn off your personal computer’s power switch during the execution of a pro-
gram.

Do not change the contents of this product’s project files using a text editor software.

W Restrictions
TheLT Editor hasthefollowing retrictions.

@ Drawing
» TheLT Editor’sdisplay screen usesyour PC's character fontsand graphic functions.

Asaresult, there may cause somedifferencesinthe appearance betweenthe LT
and PC after the screenistransferred tothe LT.

* WhenanLT unitisverticaly instaled, thepanel’scoordinateswill differ fromthose

used on the screen editor software. Therefore, when you enter screen coordinates
using Partsor D-Script, be sureto consider the LT’ sorientation.

(0, 0) on the screen editor software

(0. 0) on the LT series’ panel

€ Functionsand Settings

Certain functionsand settings supported by the LT unit are not supported by the LT
Editor, and viceversa.

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

LanguageFont selection
LT Date/Timesettings
LT Sdf-DiagnosticsFunction

[Functions and settings supported by the LT Editor (Not by LT unit)]
Thefollowing settingsareincludedinthe“LT System Settings” area:

"Checksum Verification” settings

Screen Change Order in hierarchica display mode

Screen Change according to standby modetime

Shift to OFFLINE mode settings

Setting the frequency of Keypad Display processing performed per scan

LT unit'sinternal memory (L Sarea) backup function settings

"Error Display Resat" settings

"Watch Dog Timer" settings

Communi cation M onitoring Period settings(Des gnatetransmissonwait time)
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@ Logic Program Restrictions

LT variablesarehandled in 32-bit device Low/High order.
Partsused for display function cannot handlereal numbers.

Va uesdifferent from theinput va uesmay appear during monitoring duetothe
differencein thereal number accuracy between apersona computer and theLT.

If the LT"slogictime (scantime) becomestoo |ong, the sampling timedesignated for
thetrend graph may not be accurately maintained.

When using theMemory Link Method, achangeinthevalue of avariablesmay not
be completely displayed by atrend graph.

All LT Retentive Variable datais saved using alithium battery in SRAM backup
memory. The battery can back up datafor approximately 60 daysinitsinitial condi-
tion (fully charged), and for approximately 6 dayswhenthebattery’slifeisalmost
finished. If you need to back up datafor alonger period, you will need to either
back up datato your host computer, or configure your system so that datais backed
up by LT Editor.

When alogic program and screen data use the same L S area, be sureto designate
al logicsymbol LSvariables(LS<*>).

@ For usersof previousversions
Version 1.04 and previousversion usersare required to notethefollowing:

Do not download or monitor Version 1.04 or earlier versionlogic programsonan LT
that hasbeen set up using LT Editor Version 2.0..
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SETUP GUIDE (Tutorial)

Thischapter provides step-by-stepinstructionsfor using the LT Editor softwareto
create LT application programs. For adetailed description of how to usetheLogic
Program Editor and the Drawing Board, pleaserefer to elther “ Programming” inthis
manual, the Operation Manua’s* Screen Cresation Guide” section, or Online Help.

B Before Starting the Tutorial
Thelessonsin thischapter describe the proceduresfor devel oping application programs
withthe LT Editor, and explainsthe basic functions and operationsthrough this step-by-
step tutorial. Pro-facerecommendsthat first-time LT Editor usersgothrough al of the
tutoria prior to devel oping application programs.
Thissection describesthe proceduresfor creating asample application using thefollow-
ingdevices.
Also, the LT Editor software must beinstalled before starting logic programming.

B Equipment List

Main Unit LT Type A
I/0 Unit Built-in Type-A (Combining 16-pointinput/16-point output)
Cable Screen transfer cable
Fan 24 VDC fan
Sensor 24 VDC proximity switch

B System Diagram

[:‘
Input to terminal No. 3 Sensor
_ = Output from terminal No. 3 @
LT Type A Fan
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B Example Application
Thisexamplewill createthefollowing screenandlogic program.

%lX1.0.3 % Qx1.0.3
Sensor Run_Time_Timer.Q Fan
it 't —

O Ot Oft

%Qx1.0.3 Run_Time_Timer
................ Fan TON

Ot SO00|PT  ET|D

B Explanation
» Thefanrotatesfor five secondsafter the LT screen’sswitch istouched.
» Thefan'sstop time can be changed using the keypad displayed onthe LT screen.
» Thefanwill stoprotatingif asigna isreceived from the sensor.

B Developing an Application Program

Thefollowing stepsaretheusua “flow” for devel oping application programswiththe LT
Editor software. Thislessonwill follow those steps. (Itisassumed that LT Editor is
dreadyingalled.)

1. Start the LT Editor
Start up the LT Editor software.
Select thetypeof LT and external devicesyou will use.
2. Assign Variablesto External 1/0 and Enable /O

UsetheL ogic Program Editor’s|/O Configuration featureto assign variable names
(deviceaddresses) to 1/0O termina numbers.

3. CreatelInternal Variables
Createthevariablesused for interna relays, registers, timers, and counters.

4. CreatetheLogic Program
Usethe Logic Program Editor softwareto createalogic 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 screensand 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] — [LT] —
[Project Manager].

[F: 2.1te - Factory A - Project Manager
Project Contiol Screen/Setup  Uliiy Help

2. Click the[New] icon. When the[New] diaog box appears, enter thefollowing

Sttings.
» [Destription] : New LT Program
» [Display Type] LT TypeA

» [PLC/DeviceType] :None(Sdectonly whenusingaType-Cunit.)

New

Description

|New LT Program ”

Display Type:
|TypeA E‘
FLC/Device Type

| F]

Help

3. After dl settings have been entered in the [New] dialog box, asecond dialog box
will appear. Inthistutorid, click the[Edit LogicProgram] button to start upthe Logic
Program Editor and begin to create alogic program.

New

|| Edit Logic Program |

Edit Sereen
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2.Assign Variables to External 1/0 and Enable 1/O

With conventional PL Cs, each PL C vendor usestheir own naming systemto handle
Externa /O addressesas|/O Device addresses. LT Editor, however, alocatesarbitrary
namesto I/O Device addresses. These arereferred to asvariables.
Thesevariablescan beused for interna relaysand timers, depending on the parameters
that apply to the variabletypes and other settings used. The number of variablesthat can
be created will depend on the memory variable areal ssize, and there are no specia
usageredtrictionsforindividua variables.
7.2 Variable Types
UsetheLogic Program Editor’s1/O configuration featureto assign variable namesto
externd 1/0.
1. Settingup Externa 1/0.
Inthe L ogic Program Editor’s[ Controller] menu, select [ Setup] and the [ Setup]
dialog box will appear.
Click the[Tuning] tab, select the[Enable /O] check box, then click [OK].

@I}V}te:
2]

If the[Enablel/O] check box is not selected, external input/output
will not be enabled, and only the LT’s internal logic program will
operate. (Can be used only for debugging.)

Controller Setup

Tuning [Memary ]

%) Figed Target scan time: |10 E:: s

iZ) Percent  Percent allocation: |0 = %

' atchdong timer; |500 E:: ms

@ Dizable controller auta start
g Stap on minar faulk

|| i3 IH Cancel ||| Apply ||| Help |

2. Toassignvariable names[Sensor] and [Fan] to external 1/O, click the[Data] menu’'s
[Configurel/O] button and the[ Configure I/O] window will appear.

ol n—
—& o
o S
=t [
o =
—@
= [Buw |
e (|
m 45 [Eo
=1 —
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3. 10to 115 and QO to Q15 will appear below Module 0, which isunder the DIO

driver. "I" representsinput, and " Q" representsthe output sgna’sexternd 1/0.
Double-click on"13", type" Sensor” in thetext entry box and press[ENTER].

3 Configure 1/0 = O]
"= DID Drver [DHI) *"| Closs
L= B Module D

& n

& 1.

—@ 1z Setup..
|—& 13 [Gersol ,7'—
_% |4| BN 7]
er =
=1 Lo |
—g IS: Umap
—& 110

o o
& 12

_% 13 Export
& 114 l—e
—& 115 L]

. Whenthefollowing dial og box appears, click the[ OK] button.
Thiswill createavariablenamefor |3 and allocatesthat variableto theinput termindl.

]

# Logic Program Editor I

@ Okay to create the variable "Senzor'’ of type Discrete?

[¥ou can dizable thiz message in Preferences

| ............ e ] || Cancel ] || Help

zNote: “Discrete” indicates a variable type that uses bit units for processing.
7.2 Variable Types

. Next, usethe same procedureto assign the name"Fan" to " Q3". Variable names
allocated here are used by thelogic program and/or screen creation softwareto
accessexterna devices.

Here, wewill assign“sensor” to aNormally-Open contact or aNormally-Closed
contact instructiontoreceiveinput fromtheexterna input terminal. Similarly, output
totheexterna output terminal can beperformed by assigning“fan” toan OUT
ingruction.

:g :i:Sansor F0d) =] [ Closs
— 15,

o o
"% o]
2 =
o
—@ 4 Upmag
"o [
o =R
:% gi:Fa-n [341.0.3) Taw
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@Ik\l\ote: When “%1X1.0.3" or similar characters appear in the I/O Configu-
X2 ration window, they indicate an |/O address. Each letter or symbol
represents the following infor mation:

%IX1.0.3

L— Termina No.
Module No.
DriverID.

Datatype
/O type

3. Create Internal Variables

Here, wewill create named variablesto be used for internd relays, registers, timers, and
counters.

1. Let'screatethevariable”Run”, whichwill represent aninterna relay.
First, inthe Logic Program Editor’s[Data] menu, click [Variable Type] tocal upthe

[Variable Type] dialog box.

4 Variable Type
Manne: | " ” o |
ﬂifec;::e ] Itermal Hﬂl
Real '
Ti?naer L3 Iy H%l
Counter 120 Bty l@

| Cofigue .., el

i g __E]

Rt Esbal

2. Enter “Run” inthe*Name” field, and select “ Discrete” fromtheleft-side Variable
type menu, which processesdatain bit units.

Select "Internal” to specify aninternd variable, and click [OK].
Thiscreatesthe” Run” variable.

4 Variable Type

Hame: |Hun " ” = |
x5 Intermal ml
0 Input @l
120 Qutput W
[ Corfigue . |
«E] Array  Size:

Fetentive Global
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4.Create the Logic Program
A logic program can be created by smply inserting instructionsinarung.
1. Click on[START] (Rung 1), and then click onthe Tool Bar’s[Fz|icon. Besureto
select [START] when creating thefirst rung.

| e T 22 P2 R 8] @) [1oox [
DEDOmE

Program Description

|- SiEw

2|-END

3|-PEND

J[Programming Mode | [ 0/1008 LT Typed,

2. Click the Tool Bar’s[gr|icon to insert aNormally-Open contact in Rung 2. Next, on
the same rung, click [fF| twiceto create two (2) Normally-Closed contacts. Last,
click &) to createaCaoil.

1|~ START

[ 1
\_)_

2 A

3|-END

3. FromtheMenu Bar’s[Data] menu, click [VariableList]. Select "Run” fromthelist of
variablesthat appear and, without releasing your mouse button, drag and drop " Run"
tothefar left-sde Normal ly-Open contact.

1|-START Wariable List

Edt View Dala Help

i/ atchdogTime: Integer Intemal RG
Hw/CLScan Integer Internal RG
HWCLStatus Integer Internal RG
Hweekday Integer Internal RG
Hr'ear Integer i |

Fan Discrete
Discrete
Discrete

4. Tocreatean automatic hold circuit, drag the”Run” circuit’sleft-side connectionline
totheright to create an OR circuit.

Run
2 E—| 11—
o Iy
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5. Click onthelower branch of the OR circuit to select it, and click the[gF icon toinsert
aNormally-open contact.

Run
2 ~[ Tzl—
Ot
6. Next, we'll assign previoudy configured I/O variablesto thelogic program.

First, click on" Sensor" and drag it to theleft-most Normally-Closed contact. Repesat
the processwith"Fan", and drag it to both the OP circuit’s Normally-Open contact,

and to the Caoill.
[mi=]E3
%041.0.3 %@K1.0.3 Y- PEIKE] Tlose
Run Sensor —@ 4 ”
2 s
of ot :g :? ETN
@ e y—
%0103 \ _g :wau y—gﬂm
Fan —& H1. M‘
B o]
o 7% H; [wuep |
NE [ e |
o
| N —
¥ usFan I
i |

7. Toinsert anew rung below Rung 2, click ontheleft sideto select Rung 2 and then
click onthe[pz]icon.

%IX1.0.3 %(X1.0.3
Run Sensar Fan
2 [ L O—
Off Off Off

QK103
Fan

8. Next, click on thefg icon to create aNormally-Open contact on Rung 3 (see
diagram).

- |

4-END |

3%
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9. Click onthelE]iconand create an On-Delay timer (TON) instruction. Enter the
name"Run_Time _Timer" and press[Enter].

Run_Time_Timer|

TN

4-END

10. Whenthevariable confirmation dialog box appears, click [OK] to createthe

I

a(pT  ET(O

[ S—

variablename“Run_Time_Timer”. Thename (variable) assgnedtotheOn-Delay

timer will be set tothe“ Timer” variabletype. Usethe same processto assign

variablesto contactsand coils.

## Logic Program Editor

| || Cancel |||

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

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

11. Double-click the"0" field that appearsin thelower left corner of the On-Delay
timer to call up the[DataVa ue] diaog box.

Enter "5000" (milliseconds) inthe"Changeto” field to set the operating timetofive
seconds, and click [OK].

¥ Data Yalue
Walue of
JF!un_Time_Timer || —I
Cancel
LChange ta
JGa0 || =N
Format: | Decimal |_|i]| | Help |

12. Dragthevariable name"Fan" from Rung 2 and drop it on Rung 3'sNormally-open

contact.

Next, drag Rung 3's"Run_Time _Timer” tothe second Normally-closed contactin
Rung 2 (asshown).

%{1.0.3
Run Sengsor

%i{1.0.3
Fan

%103
Fan

3— ¥

1 Vi
Ot Ot
%0103

Fan

Run_Time_Tirner

Ot
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13. Afteryoudrop"Run_Time Timer" on Rung 2, apop-up variablewindow will
appear. Double-click onthewindow’s [Run_Time_Timer. Q] variable, which
designatestheoutput bit usedfor"Run_Time _Timer”.

@V\ote: Thevariable"Run_Time Timer. Q" isa dedicated variable, and is
2] created automatically when the Run Time Timer is created in step

10. Thisbit information (contact information) indicates that the time
set in the Run Time Timer is elapsed.

7.2 Variable Types M Timer and Counter

%lx1.0.3 %GEx1.0.3
Run Sensor

2 1

Fan

Oft

%0x1.0.3
Fan

Off

%0103
Fan
3—t
Oft

S000|PT  ET|O

14. Your logic programisnow completed. Click on the Tool Bar’s[&]icon to savethis
program.

/A
Y/

This program’s variable information is imported to the Drawing Board
|

1 when the program is saved. Be sure to save your logic program be-
Important  fore trying to create an LT screen.

%lH1.0.3 %EK1.03
Run Sensor Run_Time_Tirmer.Q Fan
2 I VA 1 —
Off Off Off Off
%0R1.0.3
Fan
Off
%Qx1.0.3 Run_Tirne_Timer
Fan TOM
I— I O
Off S000|PT  ET|D
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5.Create LT Screens

Inthisstepwewill createan LT display screen. Do not quit the Logic Program Editor
when creating LT screens.

1. After savingyour logic program, click onthe Project Manager’s[Screen] iconto call
up the Drawing Board. Next, click on the Tool Bar’s[1 (New) icon to create anew
screen.

d e [ Ml &l v |8 ‘l] woes| §
®l-wO00cakii/@smwe]

B|2[%OBSPKK

EE] ]

B »

] ; )
[ | Ready = ™ |

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

Hew
Screen Type: Uk
Baze Screen | Cancel

Mark Screen
Window Soreen

3. Click ontheLogic Program Editor screento activateit and drag"Run” (Rung 2
Normally-open contact) to the Drawing Board's base screen.

Besureto drag/sdl ect the entire command, not just the variable.

| You must save your logic program before dragging and dropping an in-
imporant  Struction.

Il B?: Untitled
—START
L ) F..un Se&slor Rur_
. . . . . . . . Ll I
- Off Oft
%C1.0.3
Fan
{ |
Off

LT Editor \Ver. 2.0 Operation Manual — Logic Programming Guide 27



Setup Guide (Tutorial)

4. Inthe[Bit Switch Settings] dialog box’s[ Generd Settings] tab, select "Momentary”
inthe"Function” area. Thisfunctionturnsabit (switch) ON only whilethetouch
panel switchistouched.

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

Gereral Settings | Shape/Color || Label || Extend |

Description Operation Bit Address

Fun =128
State m tanitar
Monitor Bit Address
Fun
Function:
20 Bit Set
% Momentary
20 Bit Irveert

|| Flace ||| Cancel ||| Help

5. Usethe same procedureto drag the On-delay Timer (Rung 2) to the base screen.

The On-delay timer istreated asaKeypad Input Display whenitisplaced on abase
screen.
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6. Whenthe[Keypad Input Display Settings] dialog box appears, click the [ Place]
button to placeit on the screen. The Keypad Input Display, when touched, displays
akeypad onthe LT screen, alowing you to input numerical values.

Keypad Input Display Settings [KD_001] |

General Settings | Display Format || Shape/Color || Alarm Settings | Extend |
Drescription ‘wiord Address

| [Fon_Tie_Time [ || [E2

Timagy Bt fddiess

[B] [ooouao

Use Pop-up Keypad

Browser

” Place ||| Cancel H| Help |

7. Next, click the Tool Bar’s iconto call up the[Save As| didog box. Enter "1" inthe
“Screen” field and click the[OK] button.

Setting the screen number to "' 1" designatesthat the screenwill be used astheinitial

screenwhentheLT isstarted.

Save As
Project File: noname
Soreen Type: Base Screen W‘
Soreen: 1
D escription: IU nlitled1 ”

Help
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6. Transfer Screensand Logic Programsto LT Unit/Check Operation
Inthisstep, wewill transfer thelogic program and project screenswe created tothe LT

to confirmthat they operate correctly.

Prior to transferring the data, be sureto save your project (.Ite) file.
1. QuittheLogic Program Editor and closethe Drawing Board.
Next, click on the Project Manager’s[Project] menu and select [Save Ag).

Enter afilenameand click [Save].

Save Az

Save in: |@ databasze
File: name: [sample | || Save I
Sawve as lupe: |W’indows Project Files [ he] Ui” " Cancel |
Diescription | |New LT ”
Dizplay Type: |Type.¢. E]
Device/PLC Type: | F’]
#

2. Click theProject Manager’s[ Transfer] icon and thefollowing screen will appear.

1Z Transfer

= [E]X]

Trangfer Setup “iew Options Help
(sl (][] (2] (@]

Froject File: ]—sample.lte Tranzfer Method: M

. System Setup: [ Autarnatic
Drescription: Mew LT
LT

Transfer Status:
| | | |

Overall Progress:
| |
Ready [ oM ]
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3. Click theTool Bar’s g|iconto call up the[ Transfer Settings] dialog box. Inthe
"Send Information” field, select " Control Data” and click [OK].

Next, select the desired PC port in the[ Communications Port] field, and click [OK].

Transfer Settings

Baud Rate |115.2K =) ibps
=
< Contrel Data RetyCount |5 |=

= Transfer Method
12 Send &)l Gereens
#31 Automatically Send Changed Screens
i20 Send User Selected Screens

= Setup
#31 Automatic Setup Usze Extended Pragran :

12 Foree Spstem Setup O Sitmuslatinn
120 Do MOT Perfom Setup

Setup CFG file

183 English

13 Japanese

£3 Selection  [CVPROGRAM FILESWPRO-TACEN T verotacal | [ Byawe.., |
” Ok I “ Cancel | || Help |

4. Connect the datatransfer cableto the LT, and click onthe Tool Bar’s[&] icon (to
send both the screen and control datato theLT).

1E Transfer

Aramader Setup  View Optionz Help
[z [ [ 2] @]

Project File: [sample. It

Description: |New LT

5. After dl datareachesthe LT theunit isreset, and the screen you created isdis-
played.
Check that the screen and the logic program operate correctly.
Thelogic program created in thisexercise should operate asfollows.
» Thefanrotateswhen"Run" istouched, and stops after five seconds.
» TouchingtheLT’ sKeypad Input Display displaysapop-up keypad onthe
screen, which alowsyou to changethe stop time setting.
 If thesensor isactivated whilethefanisrotating, thefan stops.

Thiscompletesthe sample program crestion.

For detailed information on Logic Program Editor and Drawing Board operation, please
refer to their corresponding manualsand 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.

B Before starting the tutorial
Each lesson in this chapter describes the operating procedures of the Logic Pro-
gram Editor using tutorial examples. These practice examples are caled “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 alarge/medium/small cup and
dispense the required amount of soft drink.
The ability to dispenseice or sodaonly if acup is present under the dispenser.

e Theability 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:\Program Files\Pro-face\LT\SAMPLE" folder.
Refer to thisfileif you have problems with the procedure or wish to search for data
items, or smply want to study.

Logic Program Editor Online Help.

<Logic Program> <Screen>

%} Logic Program Editor - A Manufacturing System

This program runs a typical fast food res|

[+

fce Pushbarton
Small Pushbulraon
C Moddium Pushbatt on

Large puspbutton

|

The Light remains on until the Power_Ofi_pushbutton is pressed
The Power O

I Lirk Select ] Change Order 4

%107 %Cx1.00

Light

EEREIIMEEELEIRFEIFEEEIRE)
5725 || 5407 | Reads

o 4|
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Chapter 1 — Creating a Program

& Soft Drink Machine

L LT Type A unit

—

Light
I Power OFF button

\ Power ON button

I —

#
/ge

Cup Available For Ice
(sensor)

@ Hardware Design
LT Type A

53

o

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 Q0

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 designate
the genera settings used in order to customize your program creation/operation.

W Designating Settings

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

Preferences | 7] x

 Editar | }ornitoring T Confirnation T Funiction T Clipboard |

E] Edit new instructions automaticallg

E Keep window settings between sessions

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

D LClear lngic when going Off-Line

ok ][ camel || gy || Hep

2. Click on each check box to select or deselect a setting. The followings page’s
data explains each tab setting.

& Editor Tab
If selected, the [Instruction Pa-
rameter] box is automatically
—— g | OPened for any new instructions
— : — = | insertedinyour program.
Editor | Munitoringr Eonfirmalion[ Funchon}’ Elipboard] (Defaul t Sel ected)

E?Edit new instructions automaticaly

¢ If selected, the Logic Program Editor
opens dl windows that were open at

E FKeep window settings between sessions

) et i bt o the end of the |ast session. Settings
B LClear logic when going Dff-Ling  =———— (S‘ICh aswi ndOW Sz€e and poS tl On)

for any windows open during your
editing session areretained. Thisaso
appliesto the [Data Watch] window
which retainsits contents when the
[ok [ caes |[ v |[ ®ek| || current program runsonline.
(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 Program-
ming Mode from Monitoring Mode.
(Default: not selected)
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€ Monitoring Tab

Preferences E[|
Editar | Manitoring |Eonfirmation T Function T Elipboard]
‘when Monitoring Mode, update
E] state flow
BvEy
millizeconds
[ ok [ cance || dogp |[ Heb |
€ Confirmation Tab
Preferences
“Edtar | Manitaring _' Canfirmation | Finction 'I:Iipboard]
D Lonfirrn changes when "Apph” not clicked
E Canfirn deletions
E Confirrn creation of variables
E Canfirn cantroller operations
E Canfirn unda actions
[k [ cancel || ey || e |
| S

[power flow] isdisplayed whilethe
Controllerisin RUN mode.

The[power flow] highlightsthedisplay
of thelive (energized) rung (avertical
line used to describe instructionsin
logicprograms) whiletheControlleris
iINnRUN mode.

(Default: clear)

The[stateflow] isdisplayed whilethe
Controllerisinthe RUN mode.
The[stateflow] highlightsthedisplay
of thelive(energized) ingructionwhile
theContrallerisintheRUN mode. The
Power flow and Stateflow can bedis-
played at onetime.

(Default: not selected)

Specifieshow oftentheLogic Program
Editor requestsnew datafrom the Con-
troller to update [power flow], [state
flow], datavaues, andthe[statusbar].

(Default: 500ms.)

If selected, the Logic Program Editor
accepts changesyou make only when
youclick[Apply]. If cleared, theLogic
Program Editor accepts changesim-
mediately but asksfor confirmation.

(Default: not selected)

If selected, the L ogic Program Editor
asksfor confirmation for al deletions
when you are creating your program.

(Default: selected)

If selected, the L ogic Program Editor
asksyou to confirm thecresation of ev-
ery new variableinyour program. This
gppliesonly totheProgramming Mode
environment.

(Default: selected)

If selected, the L ogic Program Editor
asksyou to confirm any changeinthe
Controller operation (i.e., Start/Stop,
Read/Write.)

(Default: selected)

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

(Default: selected)
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& FunctionTab

Preferences [ZT<] If selected, retentive variable

_' E ditor r kM onitoring T Confirmation | Function ]m] \\//\/arllijlensgv;:l(ljl I‘tl’?eeég::']atlrr(])ﬁjefWhm
D iHetain all retentive variable: and download

E Change screen check,

l When the #Screen feature has
been used to change a screen, after
the change is completed, the
#Screen value will be cleared to
1] 0” .

: _ _ In the logic program or the PLC,
Ok ][ Cancet |[ gpe [[ Her | when a screen change is per-
formed via the number entered in
“#Screen” and “LY[8]” “LS0008",
“PLC’s Allocated Screen Change
Number Device”, this feature
allows you to check if the screen
change has been completed or not.

— Retain all retentive variables and download
(default: disabled)
When writing data to the controller, retentive variable values can be retained.
Checked (enabled)

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

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

— Change Screen Check
(default: enabled)

This feature allows you to set whether the completion of a screen changeis con-
firmed, when using the logic program or the PLC’s “#Screen” and “L [ 8]”
“L.S0008”, [PLC’s Allocated Screen Change Number Device] to change screensvia g
set screen change number.

Checked (Enabled)
* When using Direct Access-

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

* When using Memory Link

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

Not Checked (Disabled)
* When using Direct Access-

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

* When using Memory Link

After the screen change has been confirmed, current screen change valueisre-
tained in “#Screen”.
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1-6

@ Clipboard Tab

4 Preferences

If selected, the fields copied from

" Editor rMDnitaring T Cnnfirmati0n| Clipboard ]

thevariablelist of the Logic Program

Farmat for wariables copied to the clipboard: Editor to thecli pboard ae Separated
17 Comma defimited by commeas.
5 36 dlied - Ex. My_variable, Discrete,
adescription
D se guatation marks
(Default: not selected)

* |f selected, the fields copied from the
variablelist of the Logic Program Edi-

tor to the clipboard are separated by

Q.

[[ concel |[ gpmp [ Hep | tabs.

Ex. My_variable[TAB]Discrete
[TAB] adescription
(Default: selected)

* |If Hected, thefid dscopied fromthevari-
adlelig of the Logic Program Editor to
the clipboard are separated by addim-
iter 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 usein the [New] dialog box.

1.1 Howto StarttheLT 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
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

Assign variables to the logic program.

This section describes how to assgn variablesto theindructionsin thelogic program.
1.4 Assigning Variablesto I nstructions
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4. Insertdescriptions.

Thissection describeshow tolabel thelogic program with descriptions. The
descriptioningtructionsinclude proceduresfor documenting theentire program,
gpecificrungs, andindividud ingtructions.

1.5 Documenting a Ladder Logic Program
5. Edit.
This section describes how to copy, cut and paste rungs.
1.6 Copying, Cutting and Pasting Rungs
6. Subroutine
Thissection describeshow to insert subroutinesand label sinthelogic program.
1.7 Subroutines and Labels
7. Search.
This section describes how to search and go to the desired circuit quickly inthe
logicprogram.
1.8 Navigating a Ladder Logic Program
8. Asdgnl/O.

Thissection describeshow to assignthelogical variablesinthelogic programto
theactua 1/Oterminas.

1.9 1/0O Configuration
9. Error check.
This section describes how to check for errorsin thelogic program.
1.10 Checking the Validity of a Program
10. Print.
Thissection describeshow to print out thelogic program.
1.11 Printing Your Ladder Logic Program
11. Import and export.
Thissection describeshow to"read" and "write" thelogic program.
1.12 I'mporting/Exporting a Logic Program
4. Develop ascreen program.
Use the Drawing Board and create a screen linked to the logic program.
1.13 Developing a Screen Program
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(Bl 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] —>
[LT] and then click [Project Manager].

2. The Project Manager starts up.

Proface

Dpen dlarm for editng [Typed 1T |

3. Inthe 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: TypeA
PLC/Device Type: None

New
Description:

|Sof‘tDrinkSer\/er ||

Display Type:

[Types (&l

FLC/Device Type:

| ]

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

Hew

Edit Logic Program

Edit Screen
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W4 Creating Variables

This section describeshow to designate the functions of the Logic Program Editor as
well ashow to create and delete variablesand set theinitial valuesused ontheLogic
Program Editor.

The completed sample of thetutorial program created inthislessonislocatedinthe
"Sodalte’ fileinthe" C:\Program Files\Pro-face LT\SAMPLE" folder.

Chapter 7 Variables

1.2.1 Creating a Variable List ]

You can add variables at any point while creating aladder logic program. For conve-
nience, createalist of thevariablesyou will useinthetutoria now.

B Creating a List
Peaserefer tothe online help for detail ed descriptions of the menuitems.

1. Fromthe[Data] menu, select [VariableList]. TheVariableList window isdis-
played.

3 Variable List =[O
File  Edit “iew Data Help

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

3% Variable Type
Narme: [Cup_Present_for_loe | [ ]
Discrte I
?i?naelr £ Input T
Counter £9 Output "E’[&:aﬁ|

(T or |

Retentive Ginbak

E e

3. Type“Cup_Present_for_lce’ intheNamefield.
For details on variable name restrictions. Chapter 7 Variables
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1.2.2 Selecting Variable Types ]

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

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 is reset.

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

Note that the variable type change that you made to “Cup_Present_for_Ice’ 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 aswell asusing LT Editor’sdrag & drop, click, and insert features.

@ﬁ;ta: You can select the variable types you want to view in the [Variable
2] List] window by selecting [View], then selecting the variable types you
want displayed. A check mark appears beside the selected variable
types.
Now you have learned how to create 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/O 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 pushbution |Discrete Input Release Local
Ice Discrete Output Release Local
Soda_valve Discrete Output Release Local
Light 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
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Close the [Variable Type] dialog box when you have finished.

@Ik\l\ote: If you typed a variable name incorrectly, smply renameit using the
2] [Rename] option in the [Edit] menu’s[Variable List] window. To cre-
atevariablesfaster in the [Variable List] window, pressthe INSERT

key.

1.2.3 Saving Your Program ]

To ensure the safety of created data, it isrecommended 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 asLogic
symboals, and can be used in common with the display function of the Drawing Board.

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

Qlkv\ote:

You can also save your program by clicking ] on thetoolbar or
by pressing the CTRL+S keys.

Operation Manual, Screen Creation Guide 4.2.5 —* Symbol Edi-
tor.”

Summary
In this section you have learned how to:
 create variables and use dialog boxes associated with the variables
* determine variable types
e saveaprogram
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1-12

1.3

Inserting Rungs, Instructions, and Branches

Thefirst stepincreating aladder logic programistoinsert arung. Thescreeninitialy
showsablank program asillustrated bel ow. The completed sample of thetutorial
program usedinthislessonislocatedinthe” Sodalte" fileinthe"C:\Program Files\Pro-
faceLT\SAMPLE" folder.

Program Description

goTART

—_

2|-END

3|-PEND

1.3.1 Inserting a Rung

Createanew logic program.

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

» TheSTART rungindicatesthe start of themain program area.

* TheEND rungindicatestheend of themain program area.

» ThePEND rung indicatesthe end of thetotal program area. No rungs can be
inserted after the PEND rung.

Therungsbetween START and END are executed every scan. Any rungsinsertedin

theareaabove START arefor programinitialization. Thisareaisexecuted only during

thefirst scan after power-up.

The areabetween the END and PEND rung isreserved for subroutines.

Refer to the Programmer’s Reference in the Online Help for a de-
tailed explanation of the START, END, and PEND rungs.

B ToInsert a Rung

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

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

4. Using the above method, insert four more rungsbelow the START rung. Thescreen
will belikethe picture shown below.
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Frogram Description

—_

7|-END

o

—PEND

%ta: You can alsoinsert arung by selecting [Rung] from the[Insert] menu,
2 or by clickingon [E| in thetoolbar,

1.3.2 Deleting a Rung

B To deletearung
1. Sdect therungyou want to delete. In thisexampleclick on the number “2” (therung
number) ontheleft sdeof rung 2.

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

3+ Delete

@ Delete rung 27

oK |[CCaneal [ bee |

3.Click on[OK].

%ta: Aswith other Windows applications, the LT Editor hasan “Undo”
2] comman om the [Edit] menu, select [Undo Changesto XX], or
click on ||&| in the toolbar.
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1.3.3 Inserting Instructions

Therearemany waystoinsert instructionsinto aladder logic programand assign

variablesto them. Asyou createtheladder logic programinthetutorial, these methods

are described and used.

For detailed information about instructions, see Chapter 7 Variables
or refer to the Online Help.

B Selecting arung toinsert instructions

1. Here, you areinserting instructionson rung 2. Click on anywhereontherung 2line
to select it, but not onthe number 2" itself. The selected rung will then be high-
lighted, asshown below.

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

TheLogic Program Editor tool bar containsthefollowing buttons.

Click onthesebuttonsto insert ingtructionsinto aselected rung. The meaning of
thesebuttonsisasfollows.

|‘| 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

@L y (TOF)

| Up Counter (CTU)

| +

EIEE Down Counter (CTD)

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

-

Theinstruction now appears on the selected rung. Also, thereisabox aboveit witha
flashing cursor inside. Thisisthe* Instruction Parameter Box” and iswhereyou enter
avariableto associatewiththeinstruction. Thiswill beexplainedin moredetail later
inthischapter.

2. Clickonthe ],E button. This placesan output coil ontheright sideof rung 2.
Thoughthe“ﬁruction Parameter Box” istill flashing, pleaseignoreit for now.

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

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

2 1 {_r—

%Ik\l\ote: For a description of each toolbar button’s feature, place the cursor

2]  over the button and read information that appearsin the status bar.
Though the toolbar offers an easy way to insert frequently used in-
structions, it does not include all Logic Program Editor instructions
available within Logic Program Editor. You can also insert instruc-
tions from the [Insert Instruction] dialog box using the following
two methods.
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B Method 2. Insert ingructionsfrom the[lnsert Ingruction] dialog box
1. Right click anywhere on rung 3 and ashortcut menu will appear.
2. Sdect[Insert Instruction]. The[Insert Instruction] dialog box appears.

¥ Insert Instruction

Cancel

Apply

The instruction’s explanation
/ appears here

g Bl

Help

< Timer On Delay

Thisdiaogbox containsall instructionsavailableto create aladder logic program
with the Logic Program Editor. Asyoutypeor click each instruction, adescriptor of
theinstruction gppears at the bottom of the dia og box.

@Ikvzte: You can also bring up the [Insert Instruction] dialog box by select-

2] ing[Instruction] from the [Insert] menu or by pressing INSERT

key after you have selected arung. To view detailed information on

each instruction, click the [Help] button while selecting the desired
instruction.

3. Sdecttheon-delay timer here. Scroll throughtheinstructionlistinthe[Insert Instruc-
tion] dialog box until youlocatethe Timer On Delay (TON).

4. Select“TON".
Aswiththe[Variable Type] dialog box, you have achoiceof clicking on either
[OK] or [Apply] toregister your selection. Sinceyou are entering other instructions
inyour ladder logic programinthistutoria, the[Insert I nstruction] dialog box
needsto remain open. To dothis, click on[Apply].

| TON
3 I B
| FT ET

5. Click theleft rung of the TON instruction.

6. Scroll throughtheingtructionlistinthe[Insert Instruction] dial og box until you locate
the Normally-Open contact (NO).

7. Double-clickon*NQO” and that symbol will appear.

T ON
a— [N O
FT ET
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B Method 3: Insert instructions by typing in the [Insert
I nstruction]dialog box
1. Type“out” inthefiedld abovetheingtructionlist.

@Ik\l\ote: Theinstruction list automatically scrolls until the*OUT” instruc-
X2 tion appears at the top of the list. Also, its name appearsin the
bottom left hand corner of the dialog box.

%]

I

% Inzert Instruction

2. Click ontherung sectionto theright of the TON instruction.
3. Clickon[Apply] and the TON box will appear.

TON

O

al— ——In
PT

O =

1.3.4 Deleting Instructions

Here, youwill deletethe OUT instructionyoujust inserted into rung 3.

B To delete an instruction
1. Right click ontherung 3'sOUT ingtruction and ashortcut menu will appear.

2. Select [Delete]. A diaog box will appear to confirm that theinstruction isto be

deleted.
¥ Delete
@ Delete the instuction "OUT 7
o AT e |

3. Clickon|OK].

%ta: You can also delete an instruction by selecting it and pressing the
2] DELETE key, or clicking on ﬁ in the toolbar.
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(RCHS) Copying and Pasting Instructions

Here, youwill copy theinstruction inserted into arung and pastethisinstruction into
another rung.

B To copy an instruction
1. Click ontheinstructionyou wishto copy.
2. Right-click and select [Copy I nstruction], or select the[Editor] menu's[Copy].

|E®| View Search Inzert Data  Confre
9 Undo Changesto Rung 3 Chl+Z )
Edit Ingtruction. .. i

Unda Changes ta Rung 2 Cut Chil-+
Capy

‘ Cut Instruction Paste Crl+

Copy Instruction Delate Del
Paste Instruction .
Drelete Instruction

Select Range. ..

Edit Ingtruction... Enter
Description... Chrl+Dr

N

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

¥ Logic Program Editor - noname
File | Edit | “iew Search |nzert Data

B To paste an instruction

Urdo Changes to Rung 3 l!i it Uiy ::1 E
Delete Branch Je— ) ———
Insert Instruction IEJ"JE i, Y : n
Paste Instruction e E‘E‘E‘_!_r') E_H;Ihﬁ_: =

Light
Aot Erelete: Ere
Select Range...

the

Dezcrption...  Chil+D

Fower On_pushbuttan

3 —
O

3. Now the copiedinstruction ispasted (inserted) into the desired rung.

P owerOffButtan
3 { | rd
ot
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1.3.6 Inserting Branches

This section explainshow you can insert abranch on rung 2 between the NO and the
NC ingructions. Thisbranchisdesigned for the self-holding feature of thelight onthe
soft drink server machine.

B Toinsert a branch

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

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

Whenever theend point of the branchisin anincorrect location, the Editor changes
your cursor to aS . Also, whenever the end point of the branchisinavalid loca
tion, the cursor returnsto normal. If you releasethe cursor whileitisnormal, a
branch isinserted between the starting point and where you rel eased the mouse. If
you release the mouse when the cursor isa ), the branch will not be created.

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

2.—!!__—[;-"!—

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

2 | | |1 _

B To add an instruction to a branch
1. Sdlect thebranch by clicking on the bottom of it.
& |}
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2. The[lnsert Instruction] dialog box should still beopen. If itisnot, openit using any
of the previoudy described methods

3. SdecttheNO instructionfromthe[lnsert Instruction] didog box andinsert it using
any of the previoudy described methods. Rung 2 will appear likethis:

ol | L O—

@lkv\ote: To delete a branch containing instructions you must first select and
2] delete each instruction.

1.3.7 Initialization Logic

Logicinserted abovethe START rungiscalled Initidization Logic. Thelogic program
referred tointhissectionisexecuted only for thefirst scan whenthe Controller is
started.

B Toinsert initialization logic

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

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

@Ikv\ote:
X2

In the following examples the rungs have been moved down one
position (the rung which was previously number 2 is now rung 3).
3. Rightclickontheinitidizationrung(rungl).

4. Sdlect[Insert I nstruction] from the shortcut menu.

5. Sdectthe SET instructionfromthe [l nsert I nstruction] window and click on[OK].

1 {5

Thisrung isused to turn the sodamachine' sice maker ON. It remainsON whilethe
sodamachineis started up and only needsto be set once.

@Ik\l\ote: If you do not have [Append New Rungs and Instructions] selected
X in the [Preferences] dialog box, you must select the START rung to
insert any initialization rungs. These rungs will appear below the
program description.
You have now completed rungs 3 and 4 of the ladder logic program aswell asonerung
of initializationlogic. Please completerungs5-7, asshown on thefollowing page.
Remember that the|P|instructionisaPositive Trangition (PT) instruction.
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B Toinsert multiple branchesinto rung 7:
1. Insert thefirst branch asprevioudy described.
2. Insert the next branch by starting to click and drag from the same point asthe previ-
ousbranch.
3. Drag the cursor around the previous branch to the point on the rung where you want
the branch to beinserted.

7|un

%

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

Inthe example below, instructions have been inserted on rungs5-7.

Gl— — T —
(0]
6l—P EN DN
N ouT
4]
CE 0
R
PV Qv
il—F | T —
i
i
I R IR—

Summary
In thissection, you havelearned how to:
 insertand deleterungs
e insartanddeleteingtructions
* insert and delete branches
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(W8 Assigning Variables to Instructions

Thisexercise showshow to assign variablestoinstructions.

In 1.2 Creating Variablesyou created avariablelist which includes some of thevariables
used inthetutorial ladder logic program. Please reopenthe[Variable L ist] dialog box
NOW.

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

2. Movethisdiaog box tothelower |eft corner of your screen. If the[Insert Instruc-
tion] dialog box isstill open, closeit by clicking on[Cancel].

1.4.1 Instruction Parameter Box

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

B To accessthe Instruction Parameter Box of a basic level instruction:

1. Double-click onrung 3'sOUT instruction. A text field will open abovetheingtruction
withaflashing cursor ingdeof it. Thisisthe® Instruction Parameter Box™.

@Ik\l\ote: The “Instruction Parameter Box” can also be accessed by clicking
X2 ontheinstruction and pressing the ENTER key or by right clicking
on theinstruction and selecting [Edit Instruction] from the shortcut

menu.

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

B To access the Instruction Parameter Boxes of general in-
structions
1. Clickonrung4'sTON instruction. The TON instruction then changesasfollows:

B < Enter the variable name

Enter the setting time ——> ﬂ‘r

Abovethe TON instruction ablack highlighted areawill appear. Thisiswhereyou
enter the variableto be assigned to the TON instruction. Next to the Preset (PT)
element isanother black highlighted area. Thisiswhereyou enter the preset timein
millissconds.
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I 4 Enter a variable name here
TON (Instruction Parameter Box)
IH Q0

3. Next, double-click ontheareaimmediately to theleft of the PT elementinthe TON
instruction. The[Data Value] dialog box opens. Here, enter the preset timein
millisecondsthat will €l apsebeforeoutput (Q) isturned ON. (Assigning variables
and other operandstoinstructionswill be discussed in the next section.)

4. Closethe[Data Value] diaog box.

1.4.2 Entering Variables

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

B To enter text in the Instruction Parameter Box
1. Double-click onthe OUT instruction’sInstruction Parameter Box onrung 3.
2. Type“Light” inthebox.

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

H Ladder Editor

@ Okayp to create the wanable "Light' of tvpe Dizcrete?

[You can dizable this mezzage in Preferences).

|_, ............ |:|K_ ............ ,_I | Cancel | | Help ]

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

4. Clickon[OK].Inthe[VariableList] dialog box thevariable“Light” appearsinthe
list. The Logic Program Editor hasautomatically assigned it avariabletype. Inthis
caseithasassignedit asaninternal discretevariable.

@Ik\l:)te:  TheLogic Program Editor automatically assigns variable types
2 to any new instruction variables created. You can also type a vari-
able that already existsin your variable list directly into an In-
struction Parameter Box. The variable is 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“Coail” instructions
also automatically change to “ Retentive” type (i.e. M, SM, RM,
NM).
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Rung 3shouldlook likethis:

Power_Off_pushbutton Light

: X % O—

Oft Oft

Assignthevariable”lce Maker” totheSET coail onthefirgtinitidizationrung. This
variablecan becreated by typing it directly into the* Instruction Parameter Box” . After
itistyped, theinitialization rung appearsasfollows:

| lce_Maker
1 =)
| Off

Another method of assigning variablestoingtructionsisto smply dragthevariablefrom
the[VariableL ist] diaog box to theinstructionitsalf. Thismethodisvery convenient if
thereare many instructionswhich need to have the same variablesassigned to them. The
advantagesof using thismethod will beexplained in Chapter 1.9 Assigning 1/0.

B To assign a variable using the Variable List dialog box

1. Cdl upthe[VariableList] dialog box.

2. Clickon“Light” inthe[VariableList] dialog box but do not rel ease the mouse
button.

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

Whenyou research the Noinstruction, your cursor will changeto a [f] mark.
Fower_Off_pushbutton Light

3 { } i1
Off Off

4— e ata Hel eset_Counters<<

5

Thevariableisthen assigned when the cursor isreleased. Aslong asthe cursor
appearsasa[{], you can assign thevariableto an instruction.

1-24 LT Editor \er. 2.0 Operation Manual — Logic Programming Guide



Chapter 1 — Creating a Program

4. Click onandthendragthe“Power_On_pushbutton” variableto the other NO
instruction on rung 3. Rung 3 should now appear asfollows:

Pawer_On_pushbutton Power_Off_pushbutton Light
; — % O—
Off Off Off
Light
_ |
Off

Qlk'v\ te:

0 In general, variables which are expressions, constants are assigned

2] toinstructionsin exactly the same way as basic type variables, how-
ever, they must be typed in manually since there is no window to
drag them from.

1.4.3 Completing the Program

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

Noticethat theMOV instruction on rung 6 and the NC instruction on rung 7 contain the
variables“Fill_Timer.PT” and“Fill_Timer.Q" respectively. Thesevariablesrefer tothe
“PT” and“ Q" dementsof the Timer withthe“Fill_timer” variableassignedtoit.

Thefollowing three proceduresare avail ablefor entering these variables. You can either:
» sdectthelnstruction Parameter Box and typethe®Fill_Timer” variableindirectly.

» clickonanddragthe®“Fill_Timer” variablefromthe[VariableL ist] diaogbox and
addthe”.PT” and“.Q" extensionsin theInstruction Parameter Box.

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

1. Select the source Instruction Parameter Box you want to copy from.
2. Drag the counter and timer variablesto the destination instruction you ant to copy.
3. Sdlect and doubleclick onthe desired parameter fromthe Variable List Box.
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3. Sdect and doubleclick onthe desired parameter from the Variable List Box.

Soda_valve
5 I |
Oft

lce_pushbutton  Cup_Present_for_lce

B |} | W)
Off Off f)ﬁ
Small_pushbuttan A l(
7 Pl EN DN

Off

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

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

7.2 Variable Types
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Sample of Tutorial Program
Thefollowinglogic program wascreated fromthetutorid lessonssofar.

SodaRequest
SodaWalve TOMN
4 1Pt I Q|
Off 2000(PT - ET(D
leeButton  IceCupSet lce
sl— | it ]
uli] uli] Off
CupButton WO
B 1P} EN DM
Oft 400011IN - OUT| SodaOrder. PT
0
NoOfzEmalls
cTu
CE Q
Off|R
opy Cv|0
Small_pushbutton Cup_Present_for_lce  Fill_Timer. 2 Soda_valve
7 P} I} It )
Oft Off Oft Off

Medium_pushbutton
Pl

Off

Large_pushbutton
P

Oft

Soda_valve

Off

Summary
In thissection, you havelearned how to assign operandsto instructions.
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(MM Documenting a Ladder Logic Program

Itisrecommended that you document your ladder logic program. Thisdataexplainsto
usersexactly how the program and each of itselements perform and isuseful whenthe
program needsto be altered or debugged later on. Inthe LT Editor, you can document
how the program performs, how each rung operates and what specific variablesare
usedfor.

1.5.1 Adding a Program Description

Thefirst descriptionto add to your ladder logic program isan explanation of the
program’sfeatures.

B To Add a Program Description

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

Message Field \

Text Field Program Description

Program

All LT Editor descriptionsare entered here.

@Ikvzte: Theword “Program”, abovethetext field in the description dialog
2] box, indicates that the text field contains a description of the pro-
gram.

2. Click onthe“Program Description” text.

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

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

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

‘ lce_Maker
| on
@V\ote: You can also add or edit a Program Description by double-clicking
2] thelower left-hand panel of the status bar.
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1.5.2 Adding a Rung Description

ViatheLogic Program Editor, you can add descriptionsto each rung of your program.
Inthefollowing example, adescriptionisadded torung 5.

B To add a rung description
1. Right-click onrung5'sleft sdenumber.

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

%lkv\ote: You can also open the [Description] dialog box by selecting [De-
21 scription] from the [Edit] menu or by clickingon |%2| in thetoolbar.

Rung 5 controlstheice dispenser.

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

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

5. Clickon[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 I Sy
Off Off Off

5| 11 11 U

To add descriptionsto the remaining rungs of your program easily, keep the[Descrip-
tion] dialog box open.

B To add a description torung 3

1. Click anywhereonrung 3, outside of thel nstruction Parameter Boxes. The
descriptor at thetop of the[Description] dialog box now says Rung 3.

2. Click onthetextfield.
3. Type“TheLight remainson until the Power Off Pushbutton ispressed”.
4. Clickon[Apply]. Inthistutoria only thecommentsfor rungs3 and 5 are explained.

LT Editor \er. 2.0 Operation Manual — Logic Programming Guide 1-29



Chapter 1 — Creating a Program

1.5.3 Adding Descriptions to Variables

Descriptions can a so be added to each of the variablesin your |adder logic program.
You cannot however, add descriptionsto label sor constants.

B To add a description to a variable

1. The[VariableList] dialog box should be open. If itisnot, openit now by selecting
[VariableList] fromthe[Data] menu.

2. The[Description] diaog box should aso be open. If itisnot, open it now by
selecting [Description] fromthe[Edit] menu.

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

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

5. Type“TheFill Timer decideshow long to keep the sodavalve open. The operating
timedependsontheset value’.

6. Clickon[Apply].

@Ik\l\o\tg You can also add descriptionsto a variable by selecting the variable

in the [Variable List] dialog box, instead of selecting it from the
ladder logic program.

B To add a description

Hereyouwill add adescriptiontothevariable* Power_On_pushbutton”.

1. Click onthevariable“Power_On_pushbutton” inthe[VariableL ist] dialog box.
The[Description] diaog box now containsthe descriptor
“Power_On_pushbutton”.

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

Inthistutorial, descriptionsareadded to only the® Fill_Timer” and
“Power_On_Pushbutton” variables. Descriptionsfor other variables can be created by
simply repeating the procedure described here.
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1.5.4 Description List Dialog Box

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

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

B To view a detailed description from the Description List
dialog box
Double-click the*Fill_Timer” variableinthe[Description List] dialogbox. The
[Description] dia og box displaysthe detailed description of the“Fill_Timer” variable.
The[VariableList], [Description], and [Description List] dialog box displays
changeto reflect therungsand variables selected in theladder logic program. However,
the oppositeisnot possible; for example, if avariableinthe[VariableList] diaog box
or adescription from [Description] or [Description List] dialog boxesis selected, the
corresponding choiceisnot reflected in theladder logic. Thesearch function of the
Logic Program Editor alowsyouto find the specific variableseasily. Thiswill beex-
plainedin moredetail in*“1.8 Navigating aLadder Logic Program.”

Summary

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

When creating aladder logic program, you may find you haveto duplicate sequences of
instructionson severa rungs. You can speed up your work by copying and pasting
completedrungs.

1.6.1 Copying a Rung

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

W To copy arung

1. Click onthennumber “6”, shown ontheleft of therung, to select entire Rung 6.
2. Fromthe[Edit] menu, select [Copy].

If you wish to select a range of rungsto be cut or copied, click on
@\ therung number of thefirst rung you wish to select. Hold the [SHIFT]
Note: ey down and select the rung number of the last rung you wish to
S select. All rungs between the two are then selected and can be cut

or copied. Copying islimited to approximately 25 rungs.

1.6.2 Pasting a Rung

u
Important

The Logic Program Editor pastesrung(s) below the current rung, aslong asall the
current rungisnot selected. If [Append new rungsand instructions] isnot selected in
the[Prefer ences| dia og box, the copied rung isinserted above the current rung.

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

W To pastearung

1-32

1. Click anywhereonrung 6.
2. Fromthe[Edit] menu, select [Paste]. Rungs6 and 7 are now identical.
3. Click anywhereonrung6.

4. R the[Edit] menu, select [Paste]. Rungs6to 8 arenow al aike.
Note:

hS When pasting a rung, all variables and descriptions associated with
that rung are also pasted. Be awar e that you may have to edit the
pasted rung.

The variables on rungs 7 and 8 should now be changed, according
to the following example.
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Medium_pushbutton MO
7 1P EN DN
Off GO00|IM  OUT|Fill_Timer.PT
2000

Mumber_of_Wediurms
CTu
CE @

Off|R
101 Cvio

Large_pushbutton MO
{P} EM DN
Ot 80001IM - OUT|Fill_Timer.PT
2000

MNumber_of_Larges
CTU
CE Q

Off|R
10(FY  C¥(0

5. Changethevariablenameof the PT instruction on therung asshownintheexample
above.

1.6.3 Cut Command

The Logic Program Editor’s Cut command allowsyou to take arung or section of rungs
out of one part of your program and movethemto another. Inthefollowing tutorid,
rung 4 isto be moved to the last rung of your program.

B To use the “Cut” command

1. Click onrung4. TheentireRung 4 isselected.

2. Fromthe[Edit] menu, select [Cut]. Therungisnow taken fromtheladder logic
program and placed on the clipboard.

3. Click anywhereonrung 8.

4. Fromthe[Edit] menu, select [Paste]. Rung 4 is now appended to below rung 8.
Theend of the program now appearsasfollows:

Fill_Timer
Goda_valwe TON
9 1P| IM a—
off 4000 (PT ET(0O

10 j—END

%te:
2]

To move an entire rung to another part of the program, first select
the rung and drag it using the middle of the rung to the new loca-
tion.

Summary
In this section, you have learned how to copy, cut, and paste rungs.
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I8 Subroutines and Labels

When a[JSR] (jJump to subroutine) or [JM P] (jump) instructionisinsertedinarung, it
tellsthe Controller to resume scanning starting at that subroutineor label. Themain
difference between asubroutine and alabel isthat Editor executesasubroutineand then
returnsto the point intheladder logic directly after the[JSR] instruction. If Editor
jumpsto alabd (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) .

1.7.1 Inserting a Subroutine

At the bottom of every LT Editor program aretwo rungslabelled “END” and “PEND”.
The“END” label signifiestheend of the main program area. The Logic Program Editor
executestheinstructionsbetween“START” and “END” with every scan. Thearea
betweenthe“END” label and the*PEND” (Program End) label isreserved for subrou-
tines.
Inthefollowingtutorid, asubroutineisadded.

B Toinsert a subroutine
1. Clickonthe[END] labdl.

2. Fromthe[lnsert] menu, select [Subrouting]. The[lInsert Subrouting] dialog box

appears.
Inzert Subroutine
Hame:
I ||
|| il I || Cancel |

A maximum of 32 characters, numbers, or underscore characters, can beused for a
subroutine name. Variable names cannot beginwith numerical charactersand cannot

contain spaces.
1.2.1 Creating a Variable List

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

10 J—END

1

—

— SUB STARTReset_Counters

12— SUB ENDReset_Counters

13|— PEND
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Here, youinsert your subroutine between the two new rungslabelled
“SUBSTARTReset_Counters’ and “SUBENDReset_Counters’.

5. Right click onthe* SUBSTARTReset_Counters’ labdl.

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

7. Rightclick ontherung”“ SUBSTART” and“SUBEND”.
8. Insartan“OUT” indructionintherung.
9. Insert 2branchesaroundthe“OUT” instruction.

10. Insert an“OUT” ingtruction on each branch. Thefollowing isthe compl eted subrou-
tine

Thisroutinewill reset each of the Countersevery timethe LT isturned ON.

humber_of_Snall=z. R

O

12

o
F
-+

Nunber_of_Hediunz. R

O

o
3
-+

Large= R

hunber_

5,
1

0

)
g

.F

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

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

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

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

B Toinsert a [JSR] instruction:
1. Selectrung 3.

. Fromthe[lnsert] menu, select [Rung].

. Inserta[PT] instructiononrung 4.

. Assignthevariable‘Light’ tothe[PT] instruction.

. Inserta[JSR] ingruction to theright of the[PT] instruction. Thisisdonefromthe
[Insert Instruction] dialog box.

o b~ 0N

6. Type‘Reset_Counter s, thenameof the subroutine, inthe[l nstruction Param-
eter Box] of the[JSR] instruction. Therung appearsasfollows:

Licht
4 FI = Rezet_Countersdd
Off
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Whenever the[JSR] instruction “Reset_Counter s’ receives power, it will jumptothe
subroutine“Reset_Counters’. Executionwill resumefrom rung 5 oncethe subroutine
hasfinished execution.

@Ik\l:)te: To delete a subroutine, you must first delete the individual rungs.
2] After that, delete the “SUB START” rung. The “SUB END” rung
will then be automatically deleted when the “SUB START” rungis

deleted.

1.7.2 Inserting Labels

A labdl, whichiscombined with a[JM P] (Jump) instruction, can beinsertedin any part
of aladder logic program. When the Controller executesa[JM P] ingtruction, it jumps
to the designated label and begins executing the program at that point.
Labelsareinserted above or below the selected rung depending if [Append new rungs
and instructions] isselected in the [ Pr efer ence] dialog box. Thistutoria doesnot use
any labels. However, to insert one, thefollowing procedureisused.

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

2. Fromthe[lnsert] menu, select [L abel]. The[lnsert L abel] dialog box appears
prompting youto insert anamefor your label.

Inzert Label

1|-START

Harme:

J || Swtchl
2 e Skip

|| i} I || Cancel |

LimitSwitch1 LimitSwitch1
3— ¢
Off Off

4]~ skip

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

B Toinsert a[JMP] instruction

1. Right click ontheright of thelast instruction ontherung and select [I nsert Instruc-
tion] fromthe shortcut menu.

2. Doubleclick the[JM P] ingtructioninthe[Insert I nstruction] dialog box. The
[IMP] ingtructionisinserted asthelast instruction on therung. Whenever theL ogic
Program Editor seesthisingtructionin your program, it jumpsto the designated [abel.

Summary

Thissection explained how to creste subroutinesand labelsand insert [JM P] (jump)
and [JSR] (jump to subroutine) instructions.
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(R Navigating a Ladder Logic Program

If alogic programislarge, using thescroll barsto locate specific pointsinthe program
cantake quiteabit of time. The L ogic Program Editor featurescommandsto help you
find specific pointsinyour program much more quickly. Thesearethe[Find], [Refer -
ences|, [Bookmark], [Goto Rung] and [Go to L abel] commands.

1.8.1 The [Find] Command

The[Find] command allowsyoutolocate specific textua referencesinyour ladder
logic.

B To use the Find command:
1. If you have any windows open, closethem beforeyou usethe[Find] command.
2. Fromthe[Search] menu, select [Find]. The[Find Text] dialog box appears:

EEE
T et to find: J|
=[] ptiohg=—= = Dlirection
ﬂ Caze zenzitive ¥l Forward

T wéhole wards anly £ Backward
ﬂ Continue fram top

=5 copg——— [=rigin
1%} Glabal %)) From cursor
12 Salketion anl {2 Entire scope

The [Find Text] dialog box can also be opened by clicking ”ﬁ in
the tool bar.

@Ik'\lzte:
2]

@ Specifying the type of matching to apply to the search
* You can specify thetype of matching to apply to the search. If you weretrying to find
theword ‘Fill’, the Logic Program Editor would find all instances of that word, even
if itfound it asalower case*fill’ or aspart of another word such as*Fillet’.

* If you sdlected [Case sensitive], the Logic Program Editor would find ‘ Fill’ but not
‘fill". If you selected [Wholewor dsonly], the L ogic Program Editor would find
‘HIlI" butnot‘Fillet'.

@ Specifying the scope and direction of the search
* You can specify the scope and direction of the search. If [Selection only] isse-
lected, the scopeislimited to the highlighted portion of your program.

» Sdecting[Global] includestheentire program. You can begin the search fromthe
top of the selected scope by selecting [Entir e scope] or from agiven position by
selecting[From cur sor]. Thistutoria startsthe search from thebeginning of the

program.
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1-38

Select the[START] label inyour program.

Click the[Text tofind] field of the [Field Text] dialog box.
Type‘FILL".

Select [Global], [Forward], and [From cursor].

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

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

No g bk~ w

Qlk\l\ote: After the first [Find] operation. You can locate subsequent occur -
2] rencesof atext match by selecting [Find Next] from the [Search]
menu.

1.8.2 The [References] Command

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

For thistutorid, you will select the[START] label. However, the[ Refer ences] com-
mand can beimplemented from any point in your program.

B To use the Reference command:

1. Click onthe[START] labd.
2. From the [Sear ch] menu, select [Refer ences]. The [Refer ences] dialog box
appears.

¥ References =]
& START

|| Cloze I“ Help |EE§act matches anly

3. Re-sizeand movethe[Refer ences| dialog box to the lower right hand corner of
your screen.

4. Clickontherung6's“Fill_Timer.PT” variableand the| References] dia og box will
appear asfollows:

[ ¥ References ]T

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

|| Close I“ Help |HE§act matches anly
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5. Select [Exact matchesonly].

¥ Relerences ==

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

Inthe[Refer ences| dialog box display:

e Thenumber at theleft of theline signifiestherung number the variable gppearson.
Thisdisplay tellsyouthe‘Fill_Timer’ variable appearsonrung 6,7,8,9 and 10.
When [Exact matchesonly] isselected, thedisplay showsthat *Fill_Timer.PT’
occurson rung 6,7 and 8.

* Thenext columnonthelineistheinstructiontype. Thisistheinstructionthat this
variablehasbeen assgnedto onthisrung. Thisdisplay tellsyouthe‘Fill_Timer’
variableshasbeen referred by three (3) [M OV] ingtructions, one[NC] instruction
anda[TON] instruction.

e Thelast columnonthelineliststhe parameter that hasbeen assigned to thisinstruc-
tion, including thevariableyouinitialy referenced. In thisdisplay, you can seethe
integers 4000, 6000 and 8000 assigned to the IN elements, and ‘ Fill_Timer.PT’
assignedto OUT elements.

The[Refer ences| dialog box changesin accordance with your selection every timeyou

click onavariableinyour ladder |ogic program. One advantage iswhenyou click on
any of thelinesinitsdisplay, the corresponding point in your ladder logic appears.

@Ik\l\ote: You must click on the parameter itself, not the instruction for the
2] corresponding information to be displayed in the [References] dia-
log box.
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1.8.3

Using only the[Refer ence] dia og box when you do not know where at least one
instance of the desired variableislocated isnot the most convenient search method. You

[References] Dialog Box with Other Dialog Boxes

can aso usethe[Find] command to locateit, however, thereisan even quicker

method. You can usethe [Refer ences] dia og box in conjunction with the[Variable

List] and/or the[Description List] dialog box.

B To use the references dialog box with other dialog boxes.
1. Openthe[VariableList], [Description list] and [Refer ences| dialog boxes.

2. Moveandre-sizethem until your screen appearsasfollows:

## Description List [ IO]=]
File Edit Help

#w'CLScan Total nurmber of successful WL tranzactions.

' CLS batus Indicates success [if 0] of most recent WCL tranzaction,

Ho'eekday Day of the week,

Hi'ear
il Timer

Indicates vear in BCD format,
The Fill Timer decides how long to keep the soda valve open, The preset hme chan

Paower_On_puzhbuttan The Pawer On puzhbutton starts the zoft drink. maching
Program Thiz program runz a typical fast food restaurant zoft dink dizpenging machine.
Rung 3 The Light remaing on until the Power_ O pushbutton is preszed.

2+ Variable List
File Edit “iew Data Help

Dizcrete
Timer
Dizcrete

|nternal
Output

lce b aker Digorete Intermal G
lce_pushbutton Dizcrete Input RG
Large_puzhbutton Dizcrete |mput

|_ight. Dizrrete kot

gl |

% Reference CIOl%]

£ MOV 4000 Fill_Timer.PT
7 MOV B000 Fill_Timer.PT
2 MOV 2000 Fill_Timer.PT
3
1

MC Fill_Tirner.Q
0 TOMFill_Tirner

“ || Cloze ||| Help ]DEgactmatchesonly

3. Click onthevariable‘Fill_Timer’ inthe[VariableList] dialogbox.

4. Click onthefirstlineinthe[References] dialog box. Your ladder logic program
now displaysthat variable highlighted ontherung and theinstruction you specified.

1-40
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X2

[References| dialog box.
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1.8.4 Using Bookmarks

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

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

B To set a [Bookmark]
1. Click onthe[NC] instructiononrung 3.

2. Fromthe[Sear ch] menu, select [Bookmark]. The[Bookmar ks] dialog box

appears.
4 Bookmarks
Bookmark name:
Pawer off || Add |
Delre
B Ta
Help

3. Type‘Power Off’ inthe[Bookmark name] field, then click on[ADD]. The
[Bookmar k] has now been set. Thus, whenever you select * Power Off’ and click
on[Go To] toreturnto your [Bookmark], youwill returnto the[NC] instruction on
rung 3. If youwish to set anew [Bookmar k], smply select anew point onthe
ladder logic and repest steps 1 through 3. The Logic Program Editor supportsthe
useof multiple[Bookmarks].

B To go to a [Bookmark]
1. Fromthe[Sear ch] menu, select [Bookmarks]. The [Bookmar ks] dialog box

appears.

4% Bookmarks

Bookmark name:

]Power aff

Cloze

Delets

GoTo

[ |
=]
&= |

Help

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

@Ik\l\ote: You can use the [CTRL] + [M ] keys to open the [Bookmarks]
2] dialog box.
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B To change the position of a [Bookmark]
1. Selectthenew positionintheladder logic program.
2. Sdlect the[Bookmar k name] you wish to reposition.
3. Click on[Update] inthe[Bookmar ks| dialog box.

1.8.5 Using the [Go To Rung] Command

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

B To usethe [Go to Rung] command
1. Fromthe[Search] menu, select [Go To Rung] and thefollowing dialog box will

appear
4 Go To Rung

Bung Murmber:
| ||

|| o I || Cancel |

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

1.8.6 Using the [Go To Label] Command

The[Goto L abel] command allowsyouto jumpto aspecific“label” inyour ladder
logicprogram.

B To usethe[Go to Label] command:
1. Fromthe[Search] menu, select [Go TO L abel]. The[Go To L abel] dialog box

appears
4% Go To Label

Labels

K.

Reset_Counters Cancel

FEMD

1 1

Help

2. Sdlectthelabel togoto.
3. Clickon[OK]. You are now positioned at the specified |abel.

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

Rung] and [Go To L abel] commands.
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(Ml |/O Configuration

Onceyou havefinished constructing aladder logic program, you must assign 1/0O to
selected variables. Inthistutorial, variableswere created first and 1/0 assigned after the
ladder logic program was completed. Thiswasdonein order to present the various
featuresof the LT Editor inalogical order. If you know what your 1/0 will be before
beginning programing, you can specify your 1/Ofirst and then assignitto your variables
asyou create your program. Both methods are demonstrated in this section.

1.9.1 Assigning Variables to I/O

Onceyou have created variablesin aladder logic program, there are anumber of
methods you can useto assign themto your 1/O.

The"lce_pushbutton”,"Large_pushbutton™,"Medium_pushbutton™, and
"Small_pushbutton” will beplaced onthe LT screenfor touch-panel inputs. These
buttonsare not assigned to theterminals.

Variable Name Terminal Type Terminal No.
Power_ON_pushbutton Input 10
Cup_Present_for_Ice Input 12
Power_OFF_pushbutton Input 16

Light Output Q0

Ice Output Q1
Soda_valve Output Q2

Duetothedifferencesof thel/O drivers, the proceduresfor “Opening the [ Configure
1/0] window” and “ Setting up thedriver” onthe LT Type A differ from the procedures
usedfor LT TypeB, LT Type B+, and LT TypeC.

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” .

When using an LT Type H unit, please refer to the LT Type H driver
manual (sold separately).

Theexplanationsinthetutoria lessonssofar usedtheLT Type A asthemode environ-
ment. However, the* To set up the Flex Network driver” section usesthe LT Type B+
asthemode environment.
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B To open the [Configure 1/O] window:
Fromthe[Data] menu, choose[Configurel/O] and thefollowing window will appear.

& For theDIO driver

% Configure 170

I0 Driver (IDAT) =

= [ Modul=0
e 0.
g .
L g
g
-
-
&
-
-
-
& 0.
-
&z
e
-

= E

& For the Flex Network driver

e Metwark Driver [ID:#1] [Speed:BMbps) [ - Cloze
Zt f] SNol [FNXIETS) N -
—&

—& . -

o
—& 13 -

o
—& 15 e
8-
—g I7. . E'}@@
@ 15 .

=
—& o, =
e
& nz -

—g M3 Esne
B
Note:  You can also open the [Configure I/0] dialog box by clicking on

on thetool bar or by clicking on || Corfiguel/0... | in the[Variable

Type] dialog box.
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B To set up the DIO driver:
1. Select‘ModuleO'.
2. Click on[Setup]. The[Module Setup] dialog box appears:

# Module Setup
m“: Module number

ﬂ Haold output values after contraller stops?

16 Discrete ||| put Terminals
16 Discrete ||| Dutput Temminals

|| 0k ] || Carcel | || Help ]

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

3. “16 Discrete(bit)” isfactory set for both Input/Output terminals.
4. Click on[OK]. The[Configurel/O] window appearsasfollows:

4 Configure 1/0

Displayed underneath M odule 0 are 16 input terminalsand one output terminal (for a
16-bit word) associated with the DIO moduledisplayed. Youwill assign variablesto
themlater inthistutorial.

Cloze

' Setup...

i

(=

Bemaove

Wy
 ppa

' Expart

" Help

LT Editor \Ver. 2.0 Operation Manual — Logic Programming Guide 1-45



Chapter 1 — Creating a Program

B To set up the Flex Network driver:

When assigning the B+ unit’sbuilt-in1/0, setup thefollowing driver first. (The DIO built
intothe LT Type-B+ istreated asasingle Flex Network station.)
Model Code: FN-XY 16SK
S-No.: Select anumber that will not overlap with other connected devices.
Inthislesson, select“1”.
1. Sdlect” SNo. 1 (FN-XY16SK)" inthe Configure I/O window, then click [Setup].
The[l/O Unit Setup] dialog box appears.

4 1/0 Unit Setup

Model Code 140 Setup

Input Points : 16
InVarType : Discrete =
Dutput Paints : 16

Out WarT ype : Discrete
ad

5

] =

2 7 -

i % LChange 1/0 Setup

‘ QK I | Cancel ] | Help 1

2. Change" FN-X16TS’ to“FN-XY16SK" inthe“Model Code’ field.
3. Clickon[OK]. The[Configurel/O] window appearsasfollows:

!
o
=
z

Displayed underneath * S-No.1 (FN-XY 16SK)" are 16 input terminal s and one output
terminal (for a16-bit word) associated with the Flex Network modul e displayed. You
will assgnvariablestothem ater inthistutorial.

6. Up to 63 units (when 2 lines are used) can be connected with the Flex Network
driver. Usethe same method for selecting amodulefor another unit.
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B To click and drag variables to the I/O terminals:

2. Locatethevariable* Power_On_pushbutton” onthe NO instruction of rung 3.

3. Clickanddrag ‘ Power_On_pushbutton’ toward terminal 10. Aswell aswhen
inserting branches, notethat your cursor initially becomesa® . Whenthecursor is
inthisstate you cannot assign thevariableto any 1/O terminal.

The Light remains on until the Power_Off_pushbutton is pressed

%IX1.0.0 %I1X1.0.7 %
Power_On_pushbutton Power_Off_pushbutton
3 {1 {1
Off Off

4 Configure 170

O Diriver (IDH1]
i=i [ Moduen
&
Off N —&n
4 —@ 12
\\—g 12
=% 4
NG
i
—& 17
—& 12
—®& 19
—& o
—&
—& iz
—& 13
—& 4.
o e

4. Dragthe cursor over terminal 0 and releasethemouse. Thevariable
‘Power_On_pushbutton’ isnow assigned toterminal 10.

3 Configure 170

Driver [ID#1] =]
J ModueD

Fower_On_pushbutton

[l1.000)

LT Editor \Ver. 2.0 Operation Manual — Logic Programming Guide 1-47



Chapter 1 — Creating a Program

Thevariable‘Power_On_pushbutton” onthe NO instruction of rung 3 now hasaseries
of digitsand lettersaboveit. 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 Power On

pushbutton starts the
soft drink machine

Yalx11.0
Fower_On_pushhutton Pawer_Off_pushbutton Light
3 |/} O_
Off Oft
Light
| I—
Off

B To click and drag variablesto I/O terminals from the [Vari-
able List] dialog box:

1. Openthe[VariableList] dialog box. The[Configurel/O] window should till be
open.
2. Arrangethedialog boxes so that both can be viewed.

3. Fromthe[VariableList] didogbox, click and drag the variable
‘Cup_Present_for_lce toterminal 12inthe[Configurel/O] window.

4. Releasethemouse. Thevariable* Cup_Present_for_Ice' isnow assigned toinput
termina 12.

@Ik’vzte:

)

You can also use the above procedure to assign variablesto I/O
from the [Description List] dialog box.

i (=] 3

4 Variable List
File Edit “iew Data Help

Cup Present for loe >~ Digcrate

Fill_Tirner

Internal

lce \ Discrete Output
N|lce_Maker Discrete Internal
|llce_pushbutton \Jisctete [nput

Large_pushbuttan I}Qc:rete

| inht

KN |

[#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
Important  gnd any other variable attribute will be changed to Input/Output.
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B To assign variables via text input:
1. Clickontermind 16.

2. Pressthe[Enter] key. Theterminal test field isactivated.

. — 8 10.Power_Or_pushbutton [Z11.0.0)

— & 1. -
— ¥ 12.Cup_Present_for_lce [#11.0.2)
% 13 -
- i
—% 5  Bremare
—@ 6]
—®@ 17 Map
& [ e ]
=1
— & 110,
-
—& 12
&
—& 4. 5[ [

g HE Help

3. Type* Power-Off-pushbutton’.
4. Pressthe[Enter] key. ‘ Power-Off-pushbutton’ isnow assigned to input terminal 16.

#+ Configure 1/0

‘= DID Diiver (IDH1) =

- ﬂ fodule 0

G 10.Power_On_pushbuttan [Rl=0.0.0)
—% 1.

i 12.Cup_Present_for_lce [%1=1.0.2)
—% 13

—% 14

—% |5

ML ower_Off_pushbutton [%1=1.0.6)
—% |7

—% |5

—% 19,

—) 0.

—% 1.

— 12

— 13

— 14

Qlk‘v:)te:
2]

When variables are assigned to /O via text entry, the variables will
be automatically listed in the [Variable List] dialog box.
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Assigning variablesto output termina sisthe sameasassigning themtoinput terminals.
Usethe above proceduresto assign variablesfrom the following tableto theinput and

outputterminas.

Variable Name Terminal Type Terminal #
Light Output Q0

Ice Output Q1
Soda_valve Output Q2

Theinput and output modulesare displayed inthe [ Configure I/O] did og box asshown

here:
= £l o |
:g :E:iner_tlff_pushbuttnn [%1=1.0.6)
:g i S
o
o
- 113 | Map
= |
B i o
:g gg:SDda_valve [B0x=1.0.2)
e [t ]

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

B To unassign a variable from the [Configure I/O] window:
1. Click onterminal 10inthe[Configurel/O] window.

2. Clickon[Unmayp]. The*Power_On_pushbutton’ isnow unassigned fromterminal 10
and can be assigned to any other terminal you select. Inthistutorial, assignit back to
terminal 10.
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1.9.3 Assigning I/O to Variables

Theeasiest way to configure/O for new programsisto typethevariablesdirectly into
theterminals. They arethen automatically created, configured and mappedto the
correct 1/0 point. Inthis case, when you configure your 1/0 first and then construct your
ladder logic program, creating your 1/0 pointsisexplained.

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

1. Click thetarget variable and drag to the 1/O terminal s as described aboveto assign
variablesto theinput and output termina sof your driver.

2. Congtruct your ladder logic program.

3. Click and drag thevariablesfromthe[Configurel/O] dia og box totheinstructions
you want 1/0 assigned to.

1.94 Converting I/O Configuration Data

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

This section describesthe stepsused to convert LT Type A I/Oto LT TypeB+1/0
(FN-XY 16SK).

D10 Drriver [ID#1]

= [ Modul=D

— &) |0.Power_On_pushbuttan [&1=1.0.0]
—& 1.

— &) |2.Cup_Present_faor_lce [E1=1.0.2]
—& 3.

— & 14,

—& 5.

— &) |E.Power_OK_pushbuttan [Z11.0.6]
—& 7.

— & 5.

—& 15

—&) 0.

—& 111,

—& N2

—& 113

—&) 4.

-

1F

1. Click the[Export] button onthe[Configurel/O] window. Savethevariables
assignedtothel/O of theL T TypeA inaCSV format file.

# Save As

Save jt J 5 databaze

File narne: GLC E xample | ) Save |
Save as type: JIHD Infi filel* caw) Ji” " Cancel
A
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2. Inthe[New/LT Type] inthe Project Manager, changethe modd typefrom “Type
A" t0“TypeB+".
1.1 Howto Start theLT Editor
3. Openthe[Configurel/O] window viathe Logic Program Editor.

Select [SNo.1 (FN-XY 16SK)] and then click the[I mport] button. Select the
previoudly saved CSV fileand click on[Open].

Loak it J@ databaze

GLC Exarmple.cav

File narme: | ’ Dpen |
Filez of twpe: JIJD Info file(* caw) Ji” " Cancel f
&

4. Thevariablesareimported fromthe CSV fileand assignedtotheLT TypeB+ unit’'s
1/O (FN-XY 16SK).

% Configure 1/0 [_10OT=]

etwark Driver [ID-#1) [5pesd BMbps) =
B sMHot (FN-xr185K) B

— 8 10.Power_Or_pushbutton [#11.1.0)

— & . .

— ¥ 12.Cup_Present_for_lce [#1+1.1.2]

— & 12 -

o Add

= (oo ]

— 8 |B.Power_Off_pushbutton [#1%1.1.6)

=1

-y

=y

— & 0. :

%

— &z

—% 113 =

— & 14,
o 1E

Summary
Thissection explained how to:

* sdectanl/Odriver,
 configuretheFlex Network driver,
» usevariablesassignedtol/O.
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Checking the Validity of a Program

Before running aladder logic program online, useavalidity check to make surethe
programisfreeof errors.

B Torun avalidity check
Fromthe[File] menu, select [Check Validity] and thefollowing dialog box will
appear.

Woarning 300 "lee pushbutton' Yanable has inout or output tepe but no [0 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

<l

Cloze | Help ] ]:]Errn:lrs anly

The[Validity] diaog box listsal errorsand possibletrouble spotsthe L ogic Program
Editor can detect inyour program. Trouble spotsarelisted as“warnings’.

Inthelower right hand corner of the dialog box isacheck box marked [Errorsonly].
If thisbox isselected, only the“errors’ that the L ogic Program Editor detectsin your
program aredisplayed; the*“warnings’ arenot. The Logic Program Editor canruna
programthat contains“warnings’ inthe Controller, however, it cannot run aprogram
that containserrors. These errors must be corrected first.

@Ikv\ote:

A validity check can also be performed by clicking on in the
tool bar.

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

If youdouble-click onthe“errors’ or “warnings’ inthe[Validity] dialog box you can
godirectly to the problem.

 Ifitisalogic problem, that part of your programisdisplayed.
 Ifitisaproblemwithassigning I/O, the[Configurel/O] diadog box isdisplayed.

Asprevioudy mentioned, there can beavariety of “error” typesdisplayedinthe[Valid-
ity] dialogbox. Your validity check will show thefollowing error.

Errar 200 Rung 3; Parameter should be a Dizcrete

LT Editor \er. 2.0 Operation Manual — Logic Programming Guide 1-53



Chapter 1 — Creating a Program

B To fix an error
1. Double-click onthe“error” lineinthe[Validity] dialog box. The[Instruction

Parameter Box] of theinstruction onrung 9ishighlighted, indicating thereisno

variableassignedtoit.

2. Enter“Soda vave’ astheingtructionvariable.

For more information on specific errorsand warnings, refer to the
Editor Help system or “ Chapter 4 Errorsand Warnings’ in this
manual.

Whenyou havecorrected the“errors’ listed inthe [Validity] diaog box, runavalidity
check again. Any errorsthat exist are displayed. If they havedll been corrected your
program can bewritten to the Controller.

Summary
In thissection you havelearned how to check thevalidity of an Editor ladder logic
program. The preparation for transferring aprogramto the LT for execution iscom-
plete. The detailsof the procedures hereafter areexplainedin 2.1 Configuringthe LT
Controller.
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Printing Your Ladder Logic Program

With the Logic Program Editor, you can print different aspectsof your ladder logic

program.

B To print a ladder logic program

Fromthe[File] menu, select [Print] and thefollowing dialog box isdisplayed. You can
view thelogic program on the screen beforeit isprinted using the Preview function.

Print Ophions

= Printer

'\'\ *****'L*****

OKI MICROLIME 903PS1+F on

[

Cancel

= Reports

E Logic

[l " ariable List

¥ References

|| Presvies... ||| Optians... |

[ Previen.—]| [ Optons.._]

E 1/0 Configuration Fresigw...

Al

Printer. ..

i

Help

LColuning:
=
1 e

You can select the number of columns (1 to 4) into which your report will beformatted.
Under the [Reports] section there arefour check boxeslabelled [Logic], [Variable
List], [I/O Configuration] and [Refer ences]. These check boxes provide the follow-
ing optionswhen printing your ladder logic program:

@ [Logic]:

Thisoption allowsyouto print therungsof your ladder logic program. If you click on
[Optiong] nexttoit, thefollowing dialog box appears:

| Logic Options
e I
ki Selected | —m—
Cancel
e[ | —
Help

Select [All] to print al the rungs of the program or, click on [Selected] and typeinthe
range of rungsyouwishto print.

Usethe[View] menuto adjust thelogic program’sprintout size.
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1-56

@ [Variable List]
Thisoption alowsyouto print avariablelist. Click on[Options] to select theitemsyou
wishtoincludeinthat variablelist.

= nclude

Yanable List Ophions

¥ 1/0 Address
¥ ¥alue

¥ Attribute
@ Descrption

1] 8

Cancel

Help

A Ll

Option Description

Type Displays the variable type.

I/O Address Displays the I/O addresses of all assigned variables.
Value Displays the data value of all variables.

Attribute Displays the Retentive and Global settings
Descriptions Displays any descriptions given to the variables.

@ [1/0 Configuration]
Thisoptionalowsyouto print your 1/O configuration.

@ [References]

Thisoption allowsyouto print acrossreference report showing al instances of al

variables.

Qlk’v:)te:
X2

Summary

You can also print your program by clicking on in the tool bar.

This section explained how to select which aspects of your ladder logic programyou

wishtoprint.

LT Editor Ver. 2.0 Operation Manual — Logic Programming Guide



Chapter 1 — Creating a Program

Importing/Exporting a Logic Program

TheLogic Program Editor allowsyou to export alogic program exclusively for usewith
thelLT.

Conversely, alogic program file can beimported for use asaproject filefor another LT.

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

1.12.1 Export

Thefollowing threetypes of logic programs can be exported.

 Alllogicprogramsincluding subroutines(* .wil)
» A sdlected part of alogic program (* .wip)
» Subroutineinalogic program (*.wif)

B To Export a Logic Program

Proceduresfor exporting the above threetypesof logic programsare explained as
follows.

¢ ToExport All Logic Programsincluding Subroutines

lce_Maker
Check Walidity.
Preferences.
Exit Al+Fa
2|-START
The Light remains on until the Power_Off_pushbutton is pressed
The Power On
pushbutton starts the
soft drink machine
%1x1.0.0 %lx1.0.6 %QX1.0.0
Power_On_pushbuttaon Power_Off_pushbutton Light
3 I A o—
Off Ot Off
Y(x1.0.0
Light
|
Off

Export 'WLL file:

2. Enter afilenameinthe[Save Ag dialog box.
3. Click [Save].
TheLogic Programissavedin WLL format.
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¢ To Export Selected Part of a Logic Program
1. Selectthe[Export | Part] command from the [File] menu.

T4 Lagic Program Editor - soda
Fle| Edit View Seach lnset Dala Contoler Help

e, o o= le- e TrousE]

Export > Al
e — ]
Print.. Cirl+F Subioutine »

B=
Printer S etup.
lce_Maker
Check Walidity.
Freferences. . oft
Exit Al+F4
2|-START
The Light remains on until the Power_Off_pushbutton is pressed.

The Power On

pushbutton starts the

saft drink machine

%lX1.0.0 %lX1.0.6 %eOX1.0.0
Power_On_pushbutton Power_Off_pushbutton Light
3 it it
off Off Off
%a¥1.0.0
Light
_
Off
Kport le

2. Select therungsto be exported and click [OK].

- Part Export

Bung range )

[ o ]| cwse || Hep |

3. Enter afilenameinthe[Save As| dialog box.
4. Click [Save].
TheLogic Programissavedin WLPformat.

¢ To Export Subroutinein aLogic Program
1. Sdlectthe[Export | Subroutine] command fromthe[File] menu. When [Subr ou-
tine] isselected, alist of subroutines created in thelogic programisdisplayed. Select
the subroutineto be exported fromthelit.

it Wiew Seach lnseit Data Conticller Help

o Wl P [ o [2.10. P (58 [ @) [100 ]

Piinter Setup

Check Yalidity

Preferences. lce_Maker

Bt e~
oft

2|-START

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

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

Oft aft Off

%QX1.00
Light

2. Enter afilenameinthe[Save Ag dialog box.
3. Click [Save].
TheLogic Programissavedin WLFformat.
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1.12.2 Import

Thefollowing threeimport commands can be used to import logic programs.

e [Update] command—importsall logic programsincluding subroutines

* [Insert] command —importsaselected part of alogic program

e [Subroutine] command—importsasubroutine part

Pleasenotethat whenimporting al logic programs, including subroutines, thelogic
program isupdated to alogic programin the current project.

The location whereimported rungs areinserted can be set up with the[File| Prefer -
ences| Editor] command.

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

B To Import a Logic Program
Proceduresfor importing logic programsusing the above three methods are explained
asfollows.

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

=T [ (2] [@] 10034

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

2. Sdlectthe WLL fileyouwant toimport inthe[Open] dialog box.

3. Click[Open].
Thespecified logic programisimported, and the variablesused inthelogic program
areregisteredtothe VariableLigt.

4. Savingthelogic programwill register aglobal variableinthe Symbol Editor asalogic
symbal.
Operation Manual — Screen Creation Guide, 4.2.5 —“ Symbol

Editor.”
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¢ Tolmport Selected Part of a Logic Program
1. Sdectthe[Import | Insert] command from the[File] menu.

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

a7 a2

= [ (@] [@] [ 100%]-

Export

4 &

Subrouting

Firt... b L
Printer Setup.

Check Walidity.

Freferences... lce_Maker

Bt e (=
Ot

2|-START

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

Ot Off

Off

% Qx1.0.0
Light

% Insert Import

Inzert rung number:

k. Cloze Help

3. Sdlect the . WLPfileyouwant toimport in the [Open] dia og box.

3. Click[Open].
The specified logic programisimported, and the variablesused inthelogic program
areregisteredtothe VariableList.

4. Savingthelogicprogramwill register aglobal variableinthe Symbol Editor asalogic

symboal.
Operation Manual — Screen Creation Guide, 4.2.5 —“ Symbol
Editor.”
, When the imported logic program contains variables with the same name
! as variables in the current logic program, the imported logic program’s
Important \,ariable types are changed to match those of the current logic program.
Summary

Inthissection, you havelearned how to import and export alogic program.

1-60 LT Editor Ver. 2.0 Operation Manual — Logic Programming Guide



Chapter 1 — Creating a Program

¢ Tolmport Subroutinesof aLogic Program
1. Sdlectthe[Import | Subroutine] command from the[File] menu.

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

@@ 100% [
Insert Y || =ﬁ|

Expart

Frint Crl+P
Frinter Setup.

Check Walidity.

Preferences. lze_taker

Ext e
Ot

2|-START

The Light remains on until the Power_Off_pushbutton is pressed
The Power On
pushbutton starts the
soft drink machine
%1x1.0.0 %lx1.0.6 %QX1.0.0
Power_On_pushbuttaon Power_Off_pushbutton Light
I A o—

Off Ot Off

%(X1.0.0
Light

2. Select the WLFfileyouwant toimport inthe[Open] diaog box.

3. Click[Open].
Thespecified logic programisimported, and thevariablesused inthelogic program
areregisteredtothe VariableList.

4. Savingthelogicprogramwill register agloba variableinthe Symbol Editor asalogic
symbol.
Operation Manual — Screen Creation Guide, 4.2.5 —“ Symbol
Editor.”
When the existing logic program contains variables with the same name
! as variables in the current logic program, the imported logic program’s
Important variable types are changed to match those of the current logic program.
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Developing a Screen Program

Create“lce_Pushbutton,” “Large Pushbutton,” “Medium_Pushbutton,” and
“Small_Pushbutton” with the Drawing Board (Screen Editor). Theillustrationbelow is
the compl eted sample screen.

Library Window Help.
BlowibBloLBBd O RENNF]
EECIE R | =

[x] L

- DIX]

ntitled1*

65 001 G00000 000000

Ice Pushbutton 5203 oot o0

85004 000000 000000
Swall Pusbbubton

Medium _Pushbutton -~ .

Changaéils Dl
Tavae pushbuiion
[ETIT - T—

[eeselnense@ol&egEERE|SE |
[Fr7725_J[_654(3%) ] Ready 8 [ 007 4

W To Start the Drawing Board
1. IntheProject 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“lce-pushbutton” inthe Logic Program, and drag it to the Drawing Board
(Screen Editor).

PR P AV

ntraller  Help
[om |RIEN - [X[E3 [l 1) Ao [2. 2. P [ [e] (@]
e |[=2[%] P [w[eTn [s[u[e] [v&]

™~

Ice is dispensed for as lang as the pushbution is pres sed, providing a cup is present

5

off of of

[0 707 ey ] Small_pushbution MOV
Pt o

i
[eesl@nonon@e|e|leREEED|%E | H
o

oft 4000[IN- OUT|Fill_Tiemer. PT
2000
by o .
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2. The[Bit Switch Settings| dialog box appears on the screen. Select "Momentary™
fromthe[Function] field. Check that the[Operation Bit Address] issetto[Add
I cg], and then click the[Place] button to place the pushbutton.

Bit Switch Settings [BS_001]

Gereral Setings | Shape/Color [ Label [ Extend |

Drescription

Browser...

Operation Bit Address

FIE

Manitar
Monitar Bit Address

|ce_pushbutton |+ |22

Function

i Bit Set

|| Place

| ” Cancel | || Help

3. “AddIce’ iscompleted. Create”Large pushbutton,” “Medium_pushbutton,” and
“Small_pushbutton” using thesameprocedure.

w Pats

Special Libray Window  Help

Ei pd Upt
& E|%s (%]

Blaa4 v caulppml|e|heis bR |

REEEE YL TR | s =i)|

[B§Screen Data

B5_001 Ioa_pushbutton 1oe_pus

Parts Objects
Ehangestn Delete

DilLink Select o] Change Order || 8
o

1y

L]
12
13
14
15
EEEIE R EEREEIEEEEIRE]
S 14205 | Fready [N o] gz
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Memo
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Running the Ladder Logic Program

Onceyou have developed aladder logic program that isfree of errors, it can berun by
theLT Controller.

Thischapter explainshow to configurethe LT Controller, send (write) aprogramto it
and runtheprogramonline.

Configuring the LT Controller

Beforewriting aladder logic programto aL. T Controller, please be surethat the con-
troller isconfigured properly. When running aprogram onthe LT, there aretwo settings
intheController Setup: “Tuning” and“Memory”.

B To Configure the Controller:
Fromthe[Controller] menu, select [Setup], which callsup thefollowing 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 parameterson the[ Tuning] tab, you are setting the parametersthe ladder
logic program useswhenitiswrittento the LT Controller. From this point onward,
whenever thisparticular programisrun, the LT Controller usesthese settings, unless
they are changed. These settingsare uniqueto thisprogram.

Contraller [Tuning] optionsare explained bel ow.
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Option

Description

Target Scan Time

In [Target Scan Time] (System Variable: "#T argetScan”), enter the
amount of ime in milliseconds you would like each scan of your
program to take.

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

Percent Allocation

In [Percent allocation] (System Variable: "#PercentAloc"), enter a value
in % to designate the scan time bythe percentage of the whole dealing
time. The 1-ms place of the calculated scan time is round up.

Watchdog Timer

When a logic program alarm occurs that delays the scan so that the
value entered here is exceeded, a Major Fault alert occurs.

Disable Controller Auto
Start

Onlywhen the LT OFFLINE mode's "MODE WHEN POWER IS ON"
selection is setto [DEFAULT] is this feature enabled.™ When the
controller is restarted after being stopped, this feature will automatically
prevent the Logic Program from restarting. T he system variable
#DisableAutoStart can also be used for this setting.

8.2.20 #DisableautoStart

Stop on Minor Fault

This setting designates if the logic program is stopped when a minor
controller fault occurs. T he system variable #FaultOnMinor can also
be used for this setting. 8.2.22 #FaultOnMinor

Enable I/O

This function enables the inputs/outputs to the LT main unitand
external /O of the I/O unit. In normal operation, the input/output of the
external I/O is disabled when the LT is setto RUN mode after
performing a Logic Program download.

For safety reasons, this function prevents the possibility of accidental
startups of machines caused by errors in operation and logic
programs.

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

Qlkv\ote: » For detailson Target Scan Time and Percent Allocation, refer to
X2) Chapter 6: Controller Features.

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

e The"Enablel/O" feature can be selected when starting and stop-
ping the controller. For details, refer to 2.2 Starting and Stopping
the Controller.
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¢ Memory
The[Memory] tab showsthe percentagesof [Estimate of controller memory
required] and [Estimate of variable memory required] with bar graphs.

Contioller Setup

Tuning || Memary ]

1% iStare entire program in controller

{20 Remove descriptions before wiiting [to save memory]

Eztimate of program zize required:

[ ]

E ztimate of wariable memomny required:

[ |

E ztimate of mung memorn required:

B

i

2

o

i

o

[ o || cancel || gpoip || Hep |

[Storeentireprogram in controller]
Transmitstheentireladder logic program, including comments. Commentsfor the
ladder logic program can be read when reading isdonefrom the L T.

[Remove descriptions beforewriting (to save memory)]
Reducesthesize of thefileyou aredownloading tothe LT, therefore, when thefileis
uploaded from the LT, therewill not be any description data.

[Estimate of controller memory required]
Showsthe memory of the current program asa percentage of the LT’ susable memory.

[Estimate of variable memory required]
Showsthetotal memory of al variables currently registered asapercentage of theLT’s
usablememory.

[Estimate of rung memory required]
Showsthetota memory of currently used instructionsand rungsasapercentage of the
LT susablememory.
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Writing to the Controller

After you have completed cresting aladder logic program with the L ogic Program
Editor anditisfreeof errors, you canwriteittothe LT and runit online.

Towritealogic programto an LT, you can either;

* transfer the screen dataand logic program viathe " Transfer” window of the LT
Editor.

* trandfer thelogic programexclusively viathe" Transfer” window of the LT Editor.
Make sureto set up your LT beforewriting thelogic program. To set up an LT, transfer
thesystem dong with aProject Fileviathe" Transfer" window of the LT Editor. For
detailsontransferring data, refer to Operation Manual - Screen Creation Guide Chap-
ter 7: Transferring Data.

This section describeshow to transfer only alogic programusingthe LT Editor.

B To Writeto the Controller:

1. Fromthe[Controller] menu, seect[Writeto Controller] and thefollowing did og box
appears, prompting you for your OK beforewriting to the Controller. Beforeaprogram
iswrittentothe Controller, the LT Editor autometicaly runsavaidity check. A program
containing errorscannot bewrittentothe Controller.

Wnte to Controller

@) About b write the working copy of [Untitled] to the cantraller connected to COMZ:. Pleaze canfirm.

o [ ][ Hep |
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2. Clickon[OK]. The[Download Progress| dialog box appearsand displaysthe
status of the download of datatotheLT.

Download Progress

WARMIMG: Interrupting a loagic dawnload
will leave the LT Hardware in an

unuzable state.

Bytes zent: 25033 of 6BA3E
Average BPS: 8362

MENENNER = |

%ta:  The Flex Network driver software etc. will be downloaded (if
X2) needed) when you write your LTE file to the controller. If no
changesin thedriver have occurred since the last download, the

download of the driver is skipped.

* The size of the downloaded file can be reduced by removing de-
scriptions before transferring.

2.1 Configuring the LT Controller

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

2.1.2 Going to Monitoring Mode

B To Go to Monitoring Mode:

1. Fromthe[Controller] menu, select [Monitoring Mode]. A diaog box then ap-
pearsaskingif youwishtogoonline.

Go On-Line

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

T ox | Cancel ][ B |

2. Click on[OK]. You are now online and can operate the programinthe LT through
theMonitoring Mode.
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Al Starting and Stopping the Controller

When the Controller isoperating in Monitoring Mode, the start/stop of the Controller
can becontrolled viathe LT Editor. From now wewill usethisfeatureto monitor the
controller’smode.

Asmentioned previoudy, you must be onlineto the Controller beforeyou can usethe
start/stop, or onlineediting functions.

B To Start/Stop the Controller:
1. Fromthe[Controller] menu, select [Start/Stop]. If you arein Programming Mode,
however, thisoptionisunavailable. The[Start/Stop Controller] window isdis-

played.
¥ Start / Stop Controller
- E vecutioh=—-—1 =Forces E

|| Feset ||| 15can | || EﬂﬂBMF@.{E@| W‘

IElEDNNNEEEE

Stopped

|| step ||| Bauesy | Hﬁ%able

Forces are enabled

Thefunctionality of the[Start/Stop Controller ] window isexplained bel ow.

Option Description

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

Stop T he [Stop] button stops the Controller.

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

1 Scan Press this button to perform a single scan of logic. T his function is
useful for troubleshooting or debugging an application.

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

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

Enable All Forces Enables the forced variables.

Disable Al Forces Disables the forced variables.

Forces Lists all forced variables in the ladder logic program.

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

When the setting is changed from Start/Stop, the system internally
checks the status for the " Enable 0" setting. Therefore, " Enable
IO" setting changes made during the " Start" mode will not bere-
flected. Be sure to change the setting to " Stop" before changing
the " Enable 10" setting, and then return to the " Start" mode.
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You can aso select theseitemsfrom the[Controller] menu’'s[Command].

Shart # Shap,...
FRead from Controller
write to Controller

Go Command Mode
Figssl

it

Sk

Rawzs

1 Seam
Emnabilz:forzes
Enmahlz

Go Command Mode

1
_

Go Online

Write to controller

Read from controller

Reset

Start

Continue

Stop

Pause

1 Scan

Enable Forces

Enable 10

If you click on [Reset], all LT Editor variables will be reset except
retentive variables. Usethe MOV instruction etc. if any values need
special initialization.

& (=l [Cl=] === =] =] N
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2-8

Xl Troubleshooting Using System Variables

System variables can be used to help troubleshoot for an application if it doesnot

perform as expected.

The system variablesarethemost useful for detecting problemswith either the Control-
ler or the /O are #Fault, #l OFault, #1 OStatus and #ScanCount.

Option

Description

#FaultCode

#FaultCode identifies the most recent fault condition. Itis resetto 0
when the first scan operates after the Controller started.

#Faultrung

#Faultrung detects the rung number which has a fault.

#IOFault

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

#lOStatus is an array which displays I/O specific errors. These errors
are indexed with a numeric code. This code differs from driver to

#lOStatus

driver. (Reference: For a detailed explanation of the error see the
driver's Help system.) An error is displayed in #l0Status only if #/OFault
has been turned ON.

#ScanCount

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

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

Variables.
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‘% \/iewing System Variables

You can view the system variablesto show information about 1/0 status, scan timeand

controller status. Chapter 8 System Variables

B To View System Variables:

1. Fromthe[Data] menu, select [VariableList] andthe[Variable List] window
appears. All LT Editor system variables (variableswhich beginwith #) should be
displayed. If they are not, select [System] from the[View] menu.

4 ¥ariable Lizst

File Edt “iew Data Help

HavglogicT ime Integer |rtemal RG [
HovwgScanTime Integer Intemal ARG
HClock100m: Dizcrete |rternal RG
HCormmand Inteqer Intemal RG
HOay Integer Intemal RG
HDlzabledutoStart Dizcrete Intemal RG
HE ditCount Integer Intemal RG
HF a0l Dizcrete Intemal ARG
HF aultCode Integer Intemal ARG
HF aultD nbkdinon Dizcrete Irtermnal RG
HF aultFung Integer Intemal RG
HForceCount Inkeger Intemal ARG
HIOF ault Dizcrete |rternal RG
tLUf]IS.taw teoer [11] I F
[

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

appears.

3. Click and drag the system variablesyou wish to monitor fromthe[VariableList]

window to the[Data Watch List] window.

Thesemonitored variablesdisplay theappropriate errorsif they occur whilethelogicis

being scanned.

Inthefollowing example, 1/0 error 821 has occurred with driver one. The# OFaultis

turned ON.

% Data Watch List ==

Eile Edit “iew Hel
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PR Reading from the Controller

To edit and savealogic program located inthe LT unit, read out the program from the
Controller.

Toread alogic program fromthe LT, you can either;

* receivethescreen dataand logic programviathe" Transfer" window of the LT
Editor.

 receivealadder logic programonly inthe LT Editor's[ Transfer] window.
* receiveonly alogic programviathe L ogic Program Editor.
Thissection describeshow to receivealogic programexclusively 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 theController isonline, fromthe[Controller] menu, select [ Programming
Mode].

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

u
Important

2. Fromthe[Controller] menu, select [Read from Controller]. A copy of thepro-
gramwritten to the Controller will be opened by the LT Editor.

You can now make changesto the program and /or saveitasa“* .Ite”.

PGl Property

Select the[Controller] menu' s[Property]. TheLT program’sproperty information list

box will appear.
The[Property] box isshown below.

Prope Ed
File narme A Manufacturing System
Program zize 5% (7128124518 bytes)
Wariable memory 1% [E04/32628 bytes)
Rung rmernory 0% (32047196608 bytesz)
Flatform LT TypeC
Target zcan 10 ms
W atchdog timer 500 mz
Dizable auto start OM
Stap an minar Fault OFF
COk port COkT:
COM zpeed 115200 bps
|0 drivver 1. Flex Metwork, Driver
£l

Help
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On-Line Editing

TheLT Editor adlowsyou to make On-Line changesto aprogram running in the Con-
troller and have these changestake effect immediately. For the demonstrationsand
examplesinthischapter usethe’ Sodalte file, locatedin‘ C:\Program Files\Pro-
face\LT\SAMPLE'. All examples used here assumethat theladder colorsand prefer-
encesusethe system default.

Sl Before Editing

B To execute the example program:

1. Open‘ Sodallte file. Itisincluded asan LT Editor sampleprogram and islocated in
‘C:\ProgramFiles\Pro-face L T\SAMPLE'.

2. Writethisprogram to the Controller.

3. Go On-Linetothe Controller.

4. Start the Controller.

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

B LT Online Program Change Features
On-Lineediting featuresarerestricted for the LT platform, however, thefollowing
changes can bemadeto aprogramwhileitisrunning On-Lineinthe Controller.
* Turning ON/OFF discretevariables
* Integer valuechanges
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W8 Using Colors for On-Line Editing

The L ogic Program Editor usesdefault colorsto indicate specific aspectsand changes
toaladder logic programwhilerunning On-Line. Thedefault colorsare:

Color

Meaning

Green

Indicates circuitis charged

Red

Indicates an error has occurred.

Purple

Indicates online edit feature is being used

B To Change the Color Defaultsin the Logic Program Editor:
1. Fromthe[View] menu, select [Color 5] and the[Color 5] dialog box appears.

Elemnent Color
E— e F ]
Lahel (] Cyen
Eg::l[neter D Green
oo State [ Magenta —
|Program Description .

=width of Lines

‘Wihen powered: pinelz

2. Select the[Element] and then the [ Color ] you want associated with that element,
thenclick on[Apply].
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XA Turning a Discrete ON and OFF

Discrete variables can be manually turned ON or OFF whilethelogic programis
running. A discrete that has been turned ON isnot the same asadiscrete that has been
forced ON, sinceits state can be affected by the program asit is scanned.

B To Turn a Discrete ON or OFF:
1. Right-click onthevariable’Light’ assigned to theoutput coil onrung 2.

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

Pawer_On_puahbutton Powar_0Ff_puahbutten  Light
2 |} A
O O n
Light
{ k
on

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

4. Select [Turn OFF] from the short cut menu. The‘Light’ variable now turns OFF and
the power flow disappears, indicating that power nolonger flowsthrough therung.

@lkv\ote: Power flow is not displayed in your logic if the [Power Flow] check
2] boxisnot selected 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 beforced ON or OFF whileyou are onlinein the Controller. The
difference between turning adiscrete ON or OFF and forcing it ON or OFF isthat if
youforceit, thevariable doesnot changeits state until theforceismanually changed.
The program logic and 1/0O cannot changeits state. The discrete ON and OFF opera-
tion described in section 3.3 depends on the cal cul ation result of the program; however,
theforce discrete ON and OFF operation does not depend on the calculation result.

B To Force a Discrete ON or OFF:
1. Right-click onthevariable* Soda vave ontheoutput coil onrung9.
2. Select [For ce ON] from the short cut menu.
3. Click on[OK] inthe[For ce] diaog box.

o (CINJ/ Indicates variable has been forced ON

Thevariableturns ON and cannot be turned OFF by the ladder |ogic program.

%Ik\l\ote: If you find that forced variables have no effect in your ladder logic
2] program, they have probably been disabled in the LT Editor. To
enable forces click on the [Enable All Forces] button in the [Start/
Stop Controller] dialog box, or use the [Controller] menu and the

toolbar.
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Changing Variable Values

Whileyou are onlineto the Controller you can set thevalue of any LT Editor variable
includedinyour ladder logic program.
B Changing a Variable Value:
1. Fromthe[Data] menu, select [Value]. The[Data Value] dialog box appears.
2. Click onthevariable*Number_of Smalls intheladder logic. The[DataValug]
dialog box appearsasfollows:

¥ Data Walue

Walue of | ]T
|

INumber_u:uf_SmaIIs

Change to
0 | e |
Fomat: J Drecimal “z” m\

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

4. Click on[Apply].
Thevaueof ‘Number_of Smalls isnow 5. You can change other valuesor close
the[Data Value] dialog box by clicking on[Close].

@V\ote: * You can enter data values in Decimal, Hexadecimal, Octal or
X2 Binary number format. Simply select one from the [Format] list.

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

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

B Changing a Variable Attribute (Retentive)
Select the[Data] menu’'s[VariableList]. The[VariableList] window will appear.
Select thevariableyou wish to changeitsattribute, 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 D1
T DEF

il
s

Wariable Type. .
whatch. ..

Walue...

Chel+T
Chrl'ad

D ata 'walch List...

Cirkedy

Tt Elﬂ
| TumiEp

e
o

Turmn Global 3 Of

B Changing a Variable Attribute (Global)

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

Wariable Type...

Watch Chil+w
Diata ‘wiatch List...
Walue.. Chil+y

Chl+T

T @18 Elill
Tum DEF il

Tum Retentive

riable List

Wariable Type
watch...

D ata 'watch List...
Walue...

Chr+T
Crl+iaf

Cirledy

Ty @)
Tt BEF

il
Eif

Turn Retertive

3
»

I

Of
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WA Data Watch List

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

same time

Select the[Data] menu’'s[DataWatch List], and select adisplay modeinthe[View]
list box. Thisallowsyouto changeal of the selected variables' display modetothe

designated display mode at the sametime.

4 Data Watch List
File  Edit | Wiew |l Help

............................. 45T
Binary
+ Decimal

Oetal

Hexadecimal

(el
Ctril+B
Ctrl+Dr
Ctrl+H
Cirl+0

B To Display Array Elements

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

valueshy element.

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

[Edit] box.

File @| Wiew Help

! P Delete W atch Del
: Eiﬂm Addwatch..  Ins
ez t|  AddElements  ChiE
Walue... Chrl+dy
M) Tum@i bl
Ty MEF W55
Fares O
FaresOFF
Bemmee Faze  Ehikf
Force List...
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Errors and Warnings

Error or warning displays may appear inthe[Validity] dialog box when avalidity check
isdoneon aprogram. These errors and warnings may berelated to aproblem with the
program’slogic, variablesor I/O. Theerrorsareindexed numerically, with each numeral
being part of aspecific range. Each range specifiesageneral areafor you to focuson
when determining why theerror or warning has occurred.

200-299: Logic errors and warnings

For information on 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
Theinstruction requiresaDiscrete operand. Thiscan be:
* A Discretevariable,
* An element of aDiscretearray, or
* A Discreteelement of an Integer variable.

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

@ Error 202 — Parameter should bea Timer
TheingtructionrequiresaTimer variable.

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

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

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

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

aray.

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

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

@ Error 209 — Parameter should be a subroutine
Theingructionrequiresasubroutinename.

@ Error 210 — L abel 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 Subroutineingtructionisattempting to call the subroutinethat containsit. This
isnot alowed.

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

@ Error 213 - X should bethe same sizeas Y
Thetwo parametersmust bethe samesize. That is, both must be either:

» Arrayswith the samenumber of elements, or
* Non-arrays.

@ Error 214 — X should bethe samesizeas Y or be an Integer.
Thetwo parameters must be the same size or the second can be an Integer that is
treated asif itisthelarger size.

@ Error 215 - X should be an Integer, a Real or a Discrete array
Theinstruction requiresan Integer, Real or Discrete, either asasmplevariableor a
completearray.

@ Error 216 — X should be a non-constant Integer, Real or Discrete array.
Theinstruction requiresan Integer, Real or Discrete, either asasmplevariableor a
complete array. It cannot be aconstant.

€ Warning 217 — Both parameter s are constants
Theingtructioniscomparing two constants.

€ Warning 218 — I nput parameter used on output instruction
Thevariableismarked asaninput (refer to [ Variable Type] window), however, itis
used inan output instruction. Double-check its1/O assignment.

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

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

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

€ Warning 225 — X should be an Integer Array
Theingruction requiresinteger asacompletearray.

@ Error 250 — Duplicate labels are not allowed
Thesamelabdl isdefined morethan once. Thisisnot allowed, evenin different sections
of theprogram.

€ Warning 251 — Empty subroutines have no effect
The subroutine containsno rungs. If you do not ater theempty subroutineit will haveno
effect onyour program.
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€ Warning 252 — Empty rungs have no effect
Therung containsnoinstructions. If you do not alter theempty rungit will have no effect
onyour program.

€ Warning 253 — Empty branches have no effect
Thebranch containsno instructions. If you do not ater theempty branchit will haveno
effect onyour program.

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

€ Warning 255 — X isused by more than onetimer instruction
Thetimer variableisused by morethan onetimer instruction. Theresultsareindefinite.

You can use the [ References] window to find the other instruction(s).

@ Error 256 — X isused by more than one counter instruction
The Counter variableis used by morethan one counter instruction. Theresultsare
indefinite.
You can use the [ References] window to find the other instruction(s).

@ Error 257 —Last instruction on rung should be an output
Theinstructionisnot an output instruction (i.e., it doesnot changethevauesof its
parameters).

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

@ Error 259 — L ast instruction on branch should be an output
Anoutput instruction cannot have other instructionsto theright of it.

@ Error 260 — Maximum level of nesting exceeded
Therung hastoo many levelsof branches (the maximum number of levelsis25). Try
dividingtherunginto severa smaller ones.

@ Error 262 — Program istoo large (by xx %), see Controller | Setup |
Memory
Theprogramsizeislarger thanthe LT Flash Memory.

€ Warning 263
Thevariableisused by morethan one coil. When theladder logic program isexecuted,
theresult of thelast instructiontowhich the variableisassigned will beeffective.

@ Error 269
The rung memory usage has been exceeded by xx%.

@ Error 270
The maximum |abel number hasbeen exceeded. The maximum number is2048.

®Error 271
The maximum variable number hasbeen exceeded. The maximum number is8192.
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®Error 272
The maximum constant number hasbeen exceeded.

@ Error 273
Themaximum numbersof NT instructionsand PT instructions have been exceeded. The
maximum number is2048.

@ Error 274
Themaximum numbersof Advanced instructionswasexceeded. The maximum number
is100.

300-399: Variable errors and warnings

€ Warning 300 — Variable hasinput or output type but no 1/0O address
assigned
Thevariableismarked asaninput or output (refer to the[Variable Type] window),
however, it isnot mapped to any 1/0.

@ Error 301 - Type not assigned
Thevariable has not been assigned avariabletype. To assign avariabletype usethe
[Variable Type] window.

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

@ Error 303 —Variablereferenced should bea Timer or Counter
You have specified an element of aTimer or Counter variable, however, thevariableis
actudly of adifferent type. Refer to the[Variable Type] window.

@ Error 304 — Variable(s) referenced should be Integer type
You have used avariableto specify an array element or modifier. Thisvariable must be
an Integer. Refer to the [Variable Type] window.

@ Error 305-Array referencetonon-array variable
You have specified an element of an array, however, thevariableisnot desgnated asan
array. Refer tothe[Variable Type] window.

@ Error 306 —Array referenceis beyond size of array
You have specified an element of an array using aconstant that isequal to or larger than
thearray’ssize. (Notethat thevalid e ementsare numbered Oto Size-1). You can
changethesizeinthe[Variable Type] window.

@ Error 308 — Modifier referenceisout of range
You have specified abit, byte or word element that isout of range.

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

@ Warning 310 — ... Already exists and will be replaced
A variableby that namedready exists. The new onewill replacetheorigina oneif you
clickon[OK] inthe[Variablelmport Status| window.
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@ Error 311 —Theclipboard buffer isnot arecognized for mat
The current contents of the clipboard are not suitablefor pasting intothe[Variable
List] window.

@ Error 312 -Too many war nings
The[Variablelmport Status] window only showsacertain number of warnings. If
you seethismessage, there may be more warningsthat does not show.

€ Warning 313 — Missing ]
Anarray typerequiresthesizeenclosed in square (“[ ]”)brackets. For example, Integer
[10].

€ Warning 314 — Array sizeisinvalid ...Assuming asize of 1
Thisvariable apparently isintended to be an array, however, the sizeisnot recognizable.
Thesize should be aninteger within square brackets. For example, Integer [10].

€ Warning 315 — Unknown type ...will be Not Assigned
Thetext isnot recognized asaLT Editor variabletype. Possible causesare:
1. Itisspelledincorrectly
2. Ithasleadingand/ or trailing blanks.

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

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

@ Error 318—-Too many errors
The[Variablel mport Status] window only showsacertain number of errors. If you
seethismessage, there may be morethat it does not show.

@ Error 320 — Too many variables
You have attempted to assign too many variables.

@ Error 321 —Too many variables
You have attempted to assign too many variables. Reduce the number of variables.

400-499: Logic Program LT Editor 1/0O errors and warnings

@ Error 400 — Variable Name has already been mapped
Thevariableis mapped to morethan onel/O point. Refer tothe[Configurel/O]
window.

500-549: Generic I/O driver errors

@ Error 500
TheLTE filemay be corrupted or was damaged during download.

@ Error 501 —Internal variable mapped to 1/O terminal
Thevariableismarked as“interna”, however, itismapped to an /O termind . Refer to
the[Variable Type] window.
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@ Error 502 —Input variable mapped to output terminal
Thevariableismarked asan input, however, it ismapped to an output terminal . Refer to
the[Variable Type] window.

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

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

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

@ Error 506 — Variable type not supported by 1/O driver
Thel/O driver requiresadifferent type of variableto be mapped to thisterminal.

@ Error 507
Variableshavenot been dlocated to terminals.

@ Error 508
LT type has been selected that is not supported by the current set of drivers.

600-799: PID Instruction Error

@ Error 600
Set acontrol block variableto the Integer array with at least seven elements.

@ Error 601
Set agpecia variable“ Variable.SP” tothe Integer.

800-899: Specific I/O driver errors

For information about any errors pertaining to your 1/0O driver, refer
to your 1/O driver user guide.

900-1000: Specific I/O 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 asan array. Thismeansthat
multipleelementsof that type areallocated under asinglename.

B Bit
The basic storage element, itsvalue may be either 1 or O.
B Bookmark

Aninvisiblemarker that can be placed anywhereinyour logic, allowing youtoinstantly
return to that portion of your program.

B Branch
A pardld path of executiononarung.

B Byte
A storage element containing 8 bitsof information. A bytemay beassigned valuesfrom
0to 255. A Logic Program Editor integer iscomposed of 4 bytes.

B Clipboard
A temporary storage place maintained by Windowsfor copying and pasting data. This
can be done between applications or within asingleapplication.

B Data Watch List Window
Showsdatavauesasthey change. You can adjust the updaterate in the [Pr efer 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 descriptionsmay be viewed with
the[Description List] window.

B Discrete point
A point that can have one of two states. OFF or ON.

B Dragand Drop
To pressand hold down the left mouse button, move the mouse, thenrelease. The
mouse pointer indicateswhether thisisavalid placetolet go.
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B Element
Andement isanamefor some part of avariable, rather than thewholething. Thispart
canbe:
* Anelement of aTimer or Counter variable,
* Anédement of anarray, or

* Part of an Integer

B Error (Fault Conditions)
Therearethreetypes: Mgjor, Minor, and|/O.

A Mg or Fault isserious. When thisoccurs, the Controller stopsexecuting logicimme-
diately. Theeditor showsthe stateas“MAJOR FAULT”. To clear the condition, the
Controller must bereset using the[Star t/Stop] window.

A Minor Faultisonethat can be safely ignored.
Anl/O Faultisafailuretoread or write [/Oin.

B Focus
A black rectanglethat highlightsasdectionintheladder logic program.

B Forces
Discrete points can beforced either ON or OFF. Thisoverridesany actionsthelogic
may take. For example, if avariableisforced OFF, but thelogicistryingtoturniton, it
staysoff. A list of theforcesin your program can be viewed with the[ForceLis]
window.

B LT Controller
TheLT Controller executesladder logic and controlsI/O. The Controllerisinvisbleand
performsthe LT unit’'sextended tasks. The Logic Program Editor monitorsthe control-
lerinMonitoring 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.

W |EC 61131-3
A standard devel oped by theInternational Electrotechnical Commissiondefiningthe
printed and displayed representation of fivecontrol languagesincluding: InstructionList
(IL), Ladder Logic Diagrams(L D), Function Block Diagrams(FBD), Structured Text
(ST), and Sequentid Function Charts (SFC).

Thesmallest component inarung whichinstructsthe LT Editor Controller to performa
specificfunction (i.e., Discrete, Bit operand, Datacontrol, Operand, Timer/Counter, and
Program control ingtructions). Instructionsin LT Editor are based onthe IEC 61131-3
Specification.
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B |nstruction
Thesmallest component inarung whichinstructsthe LT Controller to perform aspecific
function (i.e., Discrete, Bit operand, Datacontrol, Operand, Timer/Counter, and Pro-
gram control instructions). Instructionsin Logic Program Editor arebased onthe [EC
61131-3 specification.

B |nteger
A storage element containing 32 bitsof information. Aninteger may beassigned values
ranging form —2147483648 to 2147483647 (16#0000000 to 16#FFFFFFF in hexa-
decimal). Integerscannot contain decimal points.

B Internal Variable
A variablethat isnot mapped to an I/O point.

m|/O
Input/Output . The LT Controller connectsto physical (rea-world) devicesthrough I/O
hardware supplied by third parties.

B |/O Address
An addressassigned to avariablewhen it ismapped to an I/O device. Theformat of an
I/O address depends on thedriver it is mapped to.

B L abel Name
A name containing up to 32 charactersthat identify or label aposition within theladder
logic. It cannot start with adigit.

B | adder Logic
The collection of rungsthat make up your application. So called becauseit looks
vaguely likealadder.

B Off-Line
When Off-Line, the LT Editor workswiththedisk file‘.Ite' containing aladder logic
program. Thisprogram isdevel oped Off-Lineand then run On-Linewith the Controller.

B On-Line
TheLT Editor monitorsaprogramwhichisrunning ‘live’ withtheLT Controller. For
example; Power_off _pushbutton, ResetButton, ALARM2 etc.

B Parameter
Aninput to or output from aninstruction. Parametersare entered into the I nstruction
Parameter Box.

B Power Flow
The path power istaking through the ladder logic program.
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>4

B Real

Any number contai ning adecimal point or being represented in scientific notation. The
rangefor areal in Logic Program Editor is+2.25e%% to +1.79e%, |t can have up to
154gnificantdigits.

State Flow

Highlightsindividual instructionsbased ontheir parameters. Each contact ishighlightedif
it isableto pass power (as opposed to whether it actually gets power), based on the
state of itsparameter.

Subroutine
A group of rungsin aseparate, named area.

Subroutines are placed between the END and PEND (Program End) markers, and
cannot be placed within other subroutines. When you click on[Subr outine] fromthe
[Insert] menu, both a“ Subroutine Start” and a“ Subroutine End” markersare created.
You can theninsert logic between thetwo.

Subroutineare caled witha* Jump Subroutine (JSR)” instruction. The advantageisthat
they can be called from many places, and the code only needsto be written once. A
subroutinenameisrequired.

Subroutine Name
A Subroutine Name consists of up to 32 letters, digits, and / or underscores. It can only
start with aletter.

System Variables

System Variablesare specid, predefined variablesthat provideinformation about the
controller’sstatus or affect itsoperation. They perform likeordinary variables, except
that they are created automatically and cannot be del eted.

Variable

Storagelocationsfor datavaluesare called variables. Easy-to-understand namesare
recommended to use, rather than using numbered addresses. A variablenameisupto
20 letters, digits, and/ or underscores. It cannot start with adigit. Somevalid examples
are: Power_Off_pushbutton, ResetButton and ALARM2, etc. LT Editor createsan
appropriatetype of variable automatically assoon asanew variable nameisentered
either in [Parameter Box] or the[Configure|/O] window.

Watchdog Timer

Detectsan error if theprogramdid not finishrunning uptothe“END” rungwithina
certainlength of time. To set “Watchdog Timer”, select [ Setup] fromthe[Controller]
menu, and enter timein millisecond in the[Watchdog Timer] box inthe[ Tuning] tab.

Word
A storage element containing 16 bitsof information. A word may beassigned values
ranging from 0 to 65535.
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nControIIer Features

W Operating the LT

TheLT containsboth screen display and I/O control features. Thesefeaturesand their
respective modes are described bel ow.

LT Features

———Operation ——Controller Features ——— RUN Mode Constant Scan Mode
Mode - Control Features Logic Program Runs the Logic Program
- Read/Write I/O RUN Mode at 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
- Self Diagnosis

Halt Logic Program Mode
(Allows the editing, writing,
etc. of the Logic Program)

* Understanding the LT’s operation modes is critical for designing a
m system. Please read this chapter thoroughly to understand the opera-

Important

tion 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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6.1.1 Controller Feature Overview

The Controller featurefunctionsasfollows. Thefacing page providesdetailed descrip-

tions of each step.
Power ON
Initial Processing
Loading
[RESET]
[RESET]
[PAUSE] [RUN]
[RESET] First Scan
Temporary | oo form 1 Scan . [Perform 1 Scan] STOP
Stop [ ] Running First Scan _
[Continue] [STOP]

[STOP]

B | nitial Processing

Thisistheorigina state of theengine useto perform the Logic Program. Onceinitidiza
tionisfinished, the Controller entersthe” L oading” state.

M L oading
Here, theactua reading infrom memory of the Logic Programisperformed. After a
check is performed to determinewhether the L ogic Program issuccessfully loaded or
not, error processing is performed if an error hasoccurred. If Loading issuccessful, the
program entersthe [STOP] state. If the [Power ON Operation Mode] is set to
[START], the[RUN] ingtructionisautomatically performed.
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B STOP

Inthiscondition the Controller iswaiting to receive another instruction. Oncethe[RE-
SET], [Perform 1 Scan], [Continue], or [PAUSE] instructions are received, the Con-
troller changestothat condition.

The[RESET] ingtructionwill changethe program to the [ L oading] condition.

Atthistime, variablesareinitidized. Retentivevariablesmaintain databeforethe power
shutsdown or theLT resets. However, when triggering Controller reset in Monitoring
mode (* 1), or when using the#Command, the value set in Programming Mode (*2) is
used astheinitia value. Non-retentive variablesare cleared to zero.

The[RUN] instructionwill changethe programto the[Running] condition.
The[Perform 1 Scan] ingtruction will perform the program once.

B First Scan

Executesthel/O Read, performsany Logic Programthat ishigher the START leve,
and executesthe [/O write.

B Running
ThisistheLogic Program performance engine' scontinuous performancemode. Inthis
mode, it executes|/O Reads, performs L ogic Programs, executes|/O writes, and
updates System Variables. (#AvgL ogicTime, #AvgScanTime, etc.)

The[RESET] ingtructionwill changethe program to the [ L oading] condition.
The[STOP] instruction will changethe program to the[STOP] condition.
The[PAUSE] instructionwill changethe programto the[ Temporary Stop] condition.

B Temporary Stop
Thelogic program execution engineistemporarily stoppedinthisstate. Toavoidan 1/O
watchdog timeout, the system executesan I/O read and /O write. However, thelogic
program is not executed, so the output state does not change. When acommandis
received, the system switchesto the appropriate state.

The[RESET] instructionwill changethe programto the[L oading] condition.
The[Perform 1 Scan] instruction will perform the program once.

The[STOP] instruction will changethe program to the[STOP] condition.
The[Continue] ingtructionwill changethe programto 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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6.1.2 RUN Mode

RUN Mode usesthefollowing steps.

Constant Scan/
Percent Scan

No
RUN Mode

Yes

Perform Logic
Program

END Processing
(Renew System Variables, etc.)

64 Scan

Scan Time Adjustment

<

Scan
Completed

B Scan Time Adjustment

Thisadjustment isperformed every 64 scans. The varioustypesof adjustmentsare
described below for Constant Scan Time, and Percent Scan Time.

€ Constant Scan Time Mode
LT scantime= (#AvgLogicTimex 100) / 50

@ Percent Scan Time Mode
LT scantime= (#AvgLogicTimex 100) / #PercentAlloc

For information about #AvgLogicTime or #PercentAlloc, Chapter 8
System Variables

! The LT's Scan Time includes an error of approximately +0.3%.
Important

6—4 | LT Editor Ver. 2.0 Operation Manual — Logic Programming Guide



Chapter 6 — Controller Features

6.1.3 LT Scan Overview

LT Scan time hastwo modes, Constant Scan time mode and Percent Scan time mode.
Their basic scan timeincludestwo parts, |ogic program execution control ler and display
(screen/touch panel processing time, externa device processing time) asfollows.

A A ]
Controller feature section
-I/O Input Data Read
4
1~ START
Start Stop Operation
2—1 4 O—
Logic time Logic Program Execution Operation
3 [l
Y 4-END
5 PEND
I/0 Output Data Write
—1
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 o .
. - Communication Processing Frofacs
processing
time
. gz
h 4 h 4 h 4
6.1.2 RUN Mode
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/A
\
\

]
Important

6—6 |

B Constant Scan Mode

Thismode constantly executesthe program during the scan time set.

When this setting isused, the screenisused mainly for datadisplay and lessfor opera
tion, with control (logic program) being thepriority.

A

Scan time
(fixed scan |-
period)

Logic Time l I/O Input Data Read
Pr ing tim
ocessing time 1 -START
for logic program Logic Program Execution Start Stop  Operation
(variable) 2 1 +F
Operation

3 ff

4 —END

5 ~PEND

1/0 output Data Write
_________ yv L __________
Graphic pro-
. .
cessing time
= Scan time -
logic time
. bat
\

Graphic processing time= Setting timefor constant scan timemode (ms) - logictime

(variable)

e.g.) If constant scantimeisset to 50msand logic executing timeis20ms

Graphic processing time = 50ms - 20ms

Thelonger

=30ms
thelogictime, the shorter the graphic processing timewill become.

Though LT display responsewill bedower, thelogic program will execute constantly.

When the logic time exceeds 50% of the designated setting value for con-
stant scan mode, the scan time is automatically 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.

@Ik'v\ote:

X2

« Make sureto enter the setting value for the scan time in 10-ms
increments.

« When determining the value for the setting time, use the
#AvgScanTime value obtained from a test run of the LT.

8.2.2 #AvgScanTime
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B Percent Scan Mode
Thismode variesthe scan time according to the percentage set by thelogictime

Thisfeature setsthe priority to screen operation speed and screen switching speed
required during Logic Program execution.

A
! I/O Input Data Read
Logic Time . . 1 PSTART )
o Logic Program Execution Start Stop  Operation
Processing time 2 I c4a
for logic pro- 5 Operation
I}

gram
Scan Time (Set by percent- 4Feno
Logic set time age, variable) \ 5 -PEND
+ screen I/0 Output Data Write
processing |- - - - - — — — — _ yv
time = 100%
(variable)

Graphic pro-

cessing time

= Total scan time

- Logic time (set

by %) o bat

\ \

Scantime=Logictime/ Percent scan set time (%)
e.g.) If percent scantimeisset to 40% and logic executing timeis 20ms
Scan time = (20 + 40) x 100

=50ms
Graphic processing time =50ms- 20ms
=30ms
Whenlogictimeincreases, display processingtimea soincreases, resultinginlonger

scantimes.

Thelonger thelogictime, thelonger thetimeallocated to display processing. There-
fore, thedisplay isupdated more quickly, however, thelogic program processing
cycledows.

* Thereis no changeinthe processing time for one instruction in the
Z Iz
u

logic program.
Important .
e 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.

@Ik\l\ote: Set the percent scan value so that the scan time is set in 10-ms
X2 increments.
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Variables

Thischapter explainsthedifferent typesof variablesused by the LT software.

Using hardware-independent variablesenhancesthereusability of your programs.

/W \Variable Names

LT Editor usesvariablesto store /O and counter data. Variables settings and names
are user designated and are used as-isin thelogic program.

Inaconventional PLC, the areaused to storedatais caled adevice address. These
addresses are given specific names by each PLC manufacturer.

PLC Manufacturer External 1/O Internal Timer Data_
Relay Register
Mitsubishi X001 M100 T200 D00001
Oomron 01 1001 TIM00O DM 0000
Digital EI.ectromcs Switchl Timerstart Timer Qperaung
Corporation Time, etc.

Withthe LT Editor, you can assign namesto these device addressesand use them as
variablesinthelogic program.

PLC LT Editor
X001 Yoot Syitch1 Lamp1
— {} I —
Ciff ot
Kan .
Timer
mM100 :
TOM
0 /TZ—ID T|me!rE;ta|1 el
u ot B0PT ET|O
e Timer
— {J 0 O—
/ Ot / off
7
Manufacturer’s Device Address Variable Name

(User-defined name)

%Ikv\ote: In LT Editor (Ver. 1.03 or later), the preprogrammed variables listed
X2 below are registered in the following filesin the Program Files\Pr o-
face\LT\SAMPLE folder: Variable Sample | (TypeA): Ite; Variable

Samplell (TypeA): Ite; and Variable Samplelll (TypeA): Ite.
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Variable Samplel (TypeA): Ite

Device type Variable name [Variable type Variable attributes
Internal relay MO to M127 Discrete Non-retentive/Global/Internal
Counter C0to C63 Counter Retentive/Global/Internal
Timer TOtoT63 Timer Retentive/Global/nternal
Register DO to D127 Integer Retentive/Global/lnternal
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

VariableSamplell (TypeA): Ite

Device type Variable name [Variable type Variable attributes

Internal relay M[0] to M[255] Discrete Non-retentive/Non-global/Internal
Counter CO0to C31 Counter Non-retentive/Global/lnternal
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/lnternal
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
Output relay 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/lnternal
Counter CNTOto CNT31 |[Counter Non-retentive/Global/Internal
Timer TIMOto TIM31 Timer Non-retentive/Global/nternal
Register DM[0]to DM[511] [Integer Retentive/Global/lnternal
Retentive relay  |HR[0]to HR[255] [Discrete Retentive/Non-global/lnternal
Link relay LR[0]to LR[127] |Discrete Non-retentive/Global/Internal
Input relay IN[O] to IN[15] Discrete Non-retentive/Global/lnput
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
awareof thefollowinglimitations.

* Maximum Variable Namelengthis 20 characters (20 bytes).

Each array’ selement and timer and each counter’s specia variables([.PT], [.PV],
etc.) are also counted as acharacter.

* Nodifferentiation ismade between upper- and lower-case characters. If duplicates
arecreated, only thefirst word registered will be enabled (valid).

E.g.: If “TANK” wasregistered before* tank,” “tank” will beinvalid, eventhough
enteringitwill not createan error.

» Except for thefirst character, variable names can use numbers.

* Variablenamescannot contain spaces.
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e Theunderscore( _) istheonly special character that can be used.
However, underscores () cannot be used consecutively

(OK: tank_1; Not OK: tank__1).
e The"#’ sgn cannot be used sinceit isareserved character, .

e “LS’ and“LSS’ arereserved namesfor useby the LT unit’ssystemin the System
DataArea, the Read Area, and for Special Relays. Therefore, they cannot be used
for variablenames.

Chapter 10 LS Area Refresh

Qlkv:)te: When creating variable names, Pro-face recommends using the un-
2] derscore character to divide the variables into blocks, or groups.
Thiswill make the variable names easier to find.

Eg.. If youhavesevera conveyor betsinyour factory system (Conveyer A, Con-
veyor B, Conveyor C, etc.), include an identifying character inthe motor and
sensor variablenames:

Conveyor A variables.

A_Motor

A_Sensor

You could dso nameaDiscrete (bit) asB, Integer asl, floating point asF.
AB_MotorStartingSwitch

Al_MotorRotationNumber

AF_MotorPowerRatio

Here, thevariablesused for contactsand coilsare distinguished fromthe
variablesused for basic mathematical operations.

* You canasousean array to set up variable namesfor each of your PLC’s devices.
Example

PLC Device LT Editor

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.
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[ \ariable Types

The L ogic Program Editor usesthreetypesof variables— Discrete (bit), Integer, and
Real. Within these types, Timersand Countersare also used. Arrays can be defined and
used with each typeof variable.

For details on defining arrays, refer to 7.3 Accessto Variables.

Themaximum size of an array (the number of elementsit contains) is65535. However,
the actua number of e ementsthat can be used by any applicationislimited by thesize
of theLT unit’svariable storage area. Theamount of memory availabletotheLT for
variablesislimited to 32K B. Be sureto design your system so that the number of
variablesused doesnot exceed the LT unit'smemory limit.

Usethefollowing tableto 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

Inthe PLC, the number of variablesthat can be used by each deviceislimited. Inthe
LT, however, variables can beregistered, regardless of type, aslong astheoveral limit
of 32 KB isnot exceeded.

Conventional PLC LT Editor Variables

External Input Contact (X) A -
External Output Contact (Y) B @
Internal Relay (M) C
Data Register (D) D

- c o> Tmer>
Tmer @ ___ | Total 32 KB
Counter F

PLC Device and LT Variable Comparison

B Discrete Variables

Thesevariables are used to define adiscrete condition, i.e. ON or OFF, using asingle
bitandthevalues“0” or“1”.

M | nteger Variables
These variables use 32 bitsto defineinteger valuesfrom -2147483648 to 2147433647.

B Real Variables

These variables use 64 hitsto definefloating decimal point valuesfrom +/-2.25e3% to
+/-1.79¢"3%, and “0”.
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The Timer and Counter consist of multiple specia-purposevariables.

Each dedicated variable' stypeisset upindividually.

& Timer

Thefollowing four dedicated variablesareused for Timer instructions.

For details, refer to 9.2 I nstruction Details.
\S/Zfzi(;lsll(: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 variabl es.

Qlkv:)te: Even when a timer is designated as non-retentive, the special-pur pose
2] variable“Timer.PT” will retain data.

For alist of retentive/non-retentive variables, refer to n
Variable Attributes.

€ Counter
Thefollowing seven dedlicated variablesare used for the Counter instructions.

For details, refer to 9.2 I nstructions Details.

\S/Z?i(;lslleZurpose 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 variabl es.

%Ik\l\ote: » Even when a counter isdesignated as non-retentive, the special-pur-
pose 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 ® Vari-
able Attributes.
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W Variable Attributes
Variableshavethefollowing attributes, in additionto thevariabletype.

@ Internal
Usadinterndly by theLT. It cannot be used for externa input/output. Internal variables
areequivaentto PLCinterna relays(interna registers).

@ |nput/Output
Externa input/output isavailable. Assign variablesto /O inthe[Configure /O] window.
Thisfeatureisequivalent to theinput/output relaysof the PLC.

For 1/O configuration details, refer to 1.9 1/0O Configuration.

@ Retentive
Retentive-typevariablesusethe LT unit'sSRAM, which preservesdatavauesinthe
caseof apower failure. Theinitia valuesfor thesevariablesare set viaProgramming
mode. When the LT unit is powered down or reset, al current dataisretained. How-
ever, whentheLT unit’sController isreset in Monitoring mode or by using the#Com-
mand, or whenlogic programsaredownl oaded, al dataisinitialized usng Programming
mode preset val ues.

Inaddition, reading theLT unit’s.Itefileswill savetheexecution resultsto the Editor.
However, be careful when using retentive-typevariablesasinitia vaues. If thesevari-
ablesaredesgnedtovary whilethelogic programisbeing executed, the predeterminedinitia
vaueswill belost whenthedataisloaded into the Editor. Non-retentivevariablesareeither
cleared to O or set to OFF.

@ Global
Thesevariables can be designated aseither global or non-global. Specify "globa” for
variablesthat are used to display Drawing Board Parts. Global variablesare automati-
caly registered asL T symbolsin the Symbol Editor when you savetheladder logic
program. Thesevariables can a so be shared with the Drawing Board'sdisplay feature.
Global/non-global settings of multiple variables can be performed at onetime by select-
ing thedesired variablesfrom the Variable List. Up to 2048 global variables can be set.

3.6 Changing Variable Attributes

'I.Vote: Preprogrammed system variables are set to " global" in the LT unit’s
) initial settings.
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@] Accessing Variables

Thissection explainshow to accessvariable array elements, bits, bytesand words.

Anarray isamethod of declaring and handling multipleelementswithasinglevariable
name. Variables of the sametype can beregistered asone group using an array.

Oneanaogy isthedrawersof acabinet.
Thearray variable Cabinet[ 10] has 10 drawers, numbered

from[0] to[9]. These drawersare called Cabinet[0], Cabi-
a net[1], . . . Cabinet[9]. Each drawer correspondsto an
2 individual dataregisterinthe PLC.
Cabinet 3 When using 101 ocations of Cabinet memory, first declarethe
[Z] variable name of Cabinet and thearray size (number of ele-
g ments) of 10. Thevariabletype settingsarelisted asfollows:
[9]

= Yariable Type

Mame: |Cabinet

Discrete

1) Inemal Hﬂl
L3 Input | poy

2 Output lﬁl
[eooweis. | | )

Array  Size: m

Retentive Glaobal

B Accessing a Discrete Array

To accessthe elements of aDiscrete array, amodifier [n] must be attached to each
element. To accessthemodifier, it isassigned an e ement number, however thefirst
element number inanarray must be“0.”

E.g.. TheDiscretearray “MotorSetting” isaDiscretearray of 10 eements. The seventh
element controlsthe output coil Fan. When the seventh e ement isturned ON, the
output coil turns ON. To accessthe seventh element of MotorSetting, enter
MotorSetting[ 6] .

M otor Setting[6] Fan

)

LT Editor \er. 2.0 Operation Manual — Logic Programming Guide 7-7



Chapter 7 — Variables

7-8

B Accessing an Integer/Integer Array
Integersand Integer Arrays can be accessed viaarray elements, bits, bytes, and words.
To accessan array’selement, add [n] to the end of the variable name. To accessusing

bits, bytes, and words, thefollowing suffixesare used. The modifier [m] isused to
denotethe position of theelement inthearray being accessed.

Access Item/Unit Suffix
Bit X[m]
Byte B[m]
Word W[m]

@ To Access an Element with the Integer Array

AnInteger Array can beused for numerica calculation, tracking of repetitiveinforma-
tionanddatalogging.

[Day0] Water_Sales[0]

E.g.. Torecordthe number of sodassoldin Day 1] Water_Sales[1]
one month in the Integer Array Day?] Water_SaIes[Z]
Water_Sales, design your array as -

[Day 3] Water_Sales|[3]

follows.

Thearray consists of 31 Integer type
elementswhich correspond to each of
amonth’sdays (31).

[Day27] | Water_Sales[27]
[Day28] | Water_Sales[28]
[Day29] [ Water_Sales[29]
[Day30] | Water_Sales[30]

Thefollowing diagramisan exampleof the Integer Array Pressur e, usingthreeele-
ments.

» Pressure 0] representsthe current pressure of the bailer.
* Pressure[1] representsthe pressure upper limit value.
* Pressur € 2] representsthe pressurelower limit value.

When the pressureishigher or lower than the pressurelimit, an darm turnsON.

Current Pressure Pressure[0]
Pressure Upper Limit Value Pressure[1]
Pressure Lower Limit Value Pressure[2]
GT High Pressure Alarm
BN @ {7
Pressure[0] |
Pressure[1] B
LT Low Pressure Alarm
BN @ 4§
Pressure[0] |&
Pressure[ 2] [B
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@ Accessing an Integer Array using bits

Asisthecasewith thediscrete array variables, integer arrays can be accessed viabits,
bytes, and words. To accessthe m+1st bit of then+1st element inthe
Integer _Array Variable Drink Sales, enter Drink_Salegn].X[m].

E.g.. « Toaccessthelnteger array Alarm’sseventh bit, type Alarm.X[6].

32nd Bit First Bit

[31] . o] . J1fo]
T

7th Bit

» Toaccessthe 62nd bit of the Integer array variable Water _Sales, type
Water Sales.X[61].

32nd Bit First Bit
31 1o
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 _Saleq[1].X[29], both can be
used to accessthe 62nd bit of the Integer array Water _Sales.

» Toaccessthe 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.

Qlk\l:)te: Water _Sales.X[61] and Water Sales[0].X[61] have the same meaning.
2]

Inthefollowing examplethe 3rd bit of the system variable #Statusisused asaNO
instruction variable. Thethird bit of #Statusidentifieswhether the LT unit hasan 1/O
error or not. Therefore, when thethird bit isturned ON, the output coil’sIO_Error is
turned ON, which providesnotification that an I/O error has occurred.

| Status ¥[2] I0_Error |

]
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B Accessing a Real Array

Real Arrayscan be accessed using array elements. To accessthe elementsof aReal
array, themodifier (n) must be attached to each e ement, which representsthe el ement
number. Also, “0” isused for thefirst element inthearray.

E.g.: Toaccessthe5th element inthe Redl array SolutionTemper atur e, you would
use" SolutionTemperaturef4]” .
@Ikv:)te:
2]

The LT Editor can handle up to 2048 LT variables. The elements of the
array become single variables. Thus, an array with five elements be-
comes five variables.

AnRedl array canbeused for numerica caculation, tracking of repetitiveinformation
anddatalogging.

E.g.. Torecord the temperature of a solu-
tion every 24 hoursin the Real array
Solution_Temperature, thestructureof
dataisasfollows.

Thearray consstsof 24 Redl typede-
mentsthat correspond to each hour of
aday.

Red dement O correspondstothetem-
perature dataat 0:00.

Solution_Temperature[0]
Solution_Temperature[1]
Solution_Temperature[2]
Solution_Temperature[3]

Solution_Temperature[20]
Solution_Temperature[21]
Solution_Temperature[22]
Solution_Temperature[23]

B Array Indirect Access

Array dements[n] can beindirectly accessed by an Integer variable. Numbersinthe
square brackets| | of suffixessuch as. X[m], B[m], and W[m] can aso beindirectly
accessed.

Thefollowing exampleassumesthat you pressthe switch. Inthe INC instruction, "N"
increments by onewith every single scan. Theresult of the ADD ingtruction, i.e. thesum
of "N" and"1", isthenassigned to A[N]. After 5 scans have been performed, " 1" is
assignedto A[Q], "2" to A[1],"3"to A[2], "4" to A[3], and "5" to A[4]. Notethat the
initial valueof "N" is0.

Switch

| | INC ADD
N A[N]
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Thefollowingtableprovidesalist of the Controller’s predefined System Variables.

Ml System Variable List

System Variablesare used to display the Controller’ scurrent condition, and effect its
operation. System variableshave similar variabletypesasordinary variablesand per-
formsimilarly. Since system variablesare preprogrammed and defined, they cannot be
deleted and their names cannot be changed.

S . . Initial Variable
o System Variable Explanation
3 Value Name
Displays the average Logic Time
#AvgLogicTime (Read, Perform, Write) once every 0 Integer
64 scans. (Unit ms)
Displays the latest Logic Time
#AvgScanTime (Read, Perform, Write, Display 0 Integer
processing). (Unit ms)
#Clock100ms Create 0.1s clock. Discrete
#Day Stores Day data as BCD two digits. Integer
#EditCount Currently notused by LT Integer
Counts the number ofimes a
#ForceCount variable is forced ON or OFF. 0 Integer
#|0Staus Displays the I/O Driver's condition. Integer [10]
- Displays the latest Logic Scan Time
#logccTime (ReF;d?/Perform, Writg). (Unit ms) 0 Integer
#Month Stores Month data as BCD two digits. Integer
#Platiorm Indicates the controller's platform. Integer =
s Excluding the current scan, counts O
= #ScanCount the num bger of scans performed. 0 Integer §
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
#WCLStatus Currently notused by LT - Integer
#\WeekDay tf;t%res Weekday data as value of 0 Inieger
#Year Stores Year data as BCD two digits. - Integer
Displays the value setvia the Editor
#WatchdogTime or the GP units OFFLINE screen. - Integer
(Unitmsec.)
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2 . . Initial Variable
>
8 System Variable Explanation Value Name
#FaultCode Displays the latest error code. - Integer
Displ rung wher rror
#FaultRung Splays the rLing where e erro - Integer
occurred. -
2 #lOFault Turns ON when an error occurs. - Discrele | O
prut =
u Turns ON when an overflow occurs §
#Overfow dueto m'amemanca'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 starss up. - Discrete
sFaul Used to stop the perfor.mance ofan 0 Discrete
Error Handler subroutine.
Controls the completion of the logic
" #FauttOnM inor performed when a minor error 0 Discrete | >,
2 occurs. S
= [}
o Calculates the Percent Scan's =
(2]
#PercentAlloc perceniage. (Unit % ) 0 Integer =
#PercentM emCheck Not currently used by the LT - Integer
ithes LT igni
4Screen Switches LT screens by assigning ~ Infeger
screen numbers.
#StopScans Not currenty used by the LT - Integer
Sets the Constant Scan Time.
#TargetScan (Unit ms) - Integer

#Year, #Month, and #Day are saved as the LT unit’s time data. Time data
H changes are performed via the LT unit’s Initial settings, or the System
Important , . .
Data Area’s Write settings.

LT Series User Manual (sold separately), External Device Con-
nection Manual.

8.1.1 How to Use System Variables

This section usesa#Screen to explain how to use system variables.

Thefollowing logic program switchesthe screen to base screen (B100), whichisscreen
number 100. Pressing the switch changesthe screen by substituting 100 inthe #Screen.

ScreenSmitch M
|} EM DMf———
O ff 100N OUT|#5creen
1]
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Wl System Variable Details

This section describeseach systemvariablein detall.

8.2.1 #AvgLogicTime

#AvgL ogicTimestorestheaveragelogictimeinmsunits.

Theaveragelogictimerefersto theaveragetimerequiredin onescan for reading 1/0,
executing theladder logic program, and reading 1/O. Every 64 scans, thissystem
variableupdatestheaveragelogictimesinceitslast caculation.
Var IableType I nteger #AvgLogicTime
Set by: Controller
Read Only

8.2.2 #AvgScanTime

#AvgScanTime storestheaverageamount of time, in milliseconds, that the controller
usesto read inputs, execute logic, write outputs, and perform display processingina
singlescan. Every 64 scans, thissystem variable updatesthe average scan time.

Variable Type: Integer

|
|
/’J_F_-T__\__hh'*x
Set by: Controller L | ~
- | S
Read Only L ' N
£ Q— A
! i
‘ Qﬁp Q% !
f !
i L
|\ ll\
| !
i i
£
U ,
< R AN
~ % P
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8.2.3 #Clock100ms

#Clock100msgeneratesclock inmilliseconds. Do not changethe clock valuesincethis
isusedfor readinonly. Aninitial valueisundefined.

VariableType: Discrete
Setby: Controller
Read Only

]!
a0ms A0ms alms ‘
OFF

Note: . |f an LT unit’s scan time exceeds 50ms, #Clock100ms clock will
2 not be guaranteed.

e |f the #Clock100ms clock reads in the internal clock 100ms at the
beginning of each LT scan, an error will occur.

Scan Time Every 30ms

| 30ms|30ms *30ms : 30msi130ms |30ms | 30ms 1

Scan Time

! 1

| |

| .

i I

T l—T1—
50ms 50ms i 50ms

1

| I

1 1

| I

Internal Clock
(100ms)

—_——_——— ] — ——_——— -
o
3
w

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

#Clock100ms Value I ] ] (0 (0 ] I [ ]

_3 —_———— . — =

#Clock100ms 60ms 60ms 30ms 60ms
provides the user '
program with the
clock data
! #Clock100ms includes approximately the same amount of error as the

Important  scan time.
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W  #Day

#Day displaysthe Day data, asset by the controller, using two digitsin BCD format.

Variable Type: Integer

Set by: Controller
Read Only

Year, Month, Day, and Time dataare displayed using thefollowing system variables:

E.g., July 14, 2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

8.2.5 #ForceCount

#ForceCount storesthe number of variablesthat areforced 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 DataWatch List window indicatesthefivevariablesthat areforced ON or OFF in
thelogic program.

#ForceCount
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8.2.6 #IOStatus

#Day #1OStatusis set by thel/O driver, and storesthe I/O driver’s current statusin
# OStatug 1] .

A vaueof Oindicatesthat the /O isnormal. The statusindicated by avalue other than O
differs, depending onthel/O driver.

Variable Type: Integer[10]
Set by: Controller
Read Only

The DataWatch List window showsthat Error 802 occurred inthe /O driver 1.

ile  Edit “iew Help
#ForceCount 5

For 1/O driver error code descriptions, refer to Chapter 11 1/0
Drivers.

8.2.7 #LogicTime

#1_ogicTimeindicatestheamount of time, in milliseconds, that the controller usesina
single scan to read inputs, executelogic, and write outputs of the previousscan. Logic

timedoesnot includethedisplay processing timeallowed by the controller for other
programsto execute.

Variable Type: Integer #LogicTime
Set by: Controller
Read Only
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8.2.8 #Month

#Month displaysthe Month data, as set in the controller, using two digitsin BCD
format.

VaridbleType: Integer

Set by: Controller

Read Only

Year, Month, Day, and Time dataare displayed using thefollowing system variables:
E.g., July 14, 2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

8.2.9 #Platform

#P atform displayswhich platform the controller isrunning on.
VaridbleType: Integer

Value Platform
Set by: Controller 16#54 LT Type A
InitidVvdue 1 16464 LT Type B/Type B+
16474 LT TypeC
Read Only 16#114 LT Type H-AD
16#144 LT Type H-ADP
16#154 LT Type H-ADT

8.2.10 #ScanCount

#ScanCount isacounter incremented by the controller at the end of each scan.

Thevauerange of #ScanCount is 0 — 16#FFFFFFFF. When the counter val ue exceeds
the maximum val ue (16#FFFFFFFF), the value of #ScanCount is set to zero (function-
ing asaRollover, but without setting the Overflow variable).

VaridbleType: Integer
Set by: Controller
Read Only

@Ik\l\ote: Whether or not thelogic program isrunning can be easily checked
2] using #ScanCount.
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8.2.11 #ScanTime

#ScanTimestorestheamount of time, in milliseconds, that the controller usesduringits
last complete scan, to read 1/0O, executelogic, write /O, and display processing.

Variable Type: Integer |
I
Set by: Controller P B
I
I
|

# ScanTime

-

Read Only 7

8.2.12 #Status

#Statusindicatesthe controller’sstatus.
Withinthe#Statussystemvariable:
ByteOindicatesthe current fault conditionsof the controller.

Byte 1 isused to show thefault status history, and isreset to 0 only when the controller
iSsreset.

Byte 2 indicatesthe current operating status of the controller.
Byte 3isreserved.

VariadbleType: Integer

Set by: Controller

Read Only

@Ik\l:)te: Intermittent errors can be detected by using the latch fault flag.
2] Use hexadecimal format for #Status.
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Whenthefollowing fault flagsbecome 1, the corresponding conditionsareindicated as

follows
Fault Flags Latched Fault
Flags
Bit M ajor fault Bit3 M ajor fault
Bitl Minor fault Bit9 Minor fault
Bi2 /O fault Bit10 /O fault
T Bi3 Reserved T | Bill Reserved
%) 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
(*“E B8 | EnablediDisabled 2 Reserved
@ Bit19 Paused
Bit20 Reserved
Bit21-23 Reserved

8.2.13 #Time

#Timedisplays Timedata, asset inthecontroller, using four digitsin BCD formeat.
VaridbleType: Integer

Set by: Controller

Read Only

Year, Month, Day, and Timedataaredisplayed using thefollowing system variables:
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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8.2.14 #Version

#Versonindicatestheversion number of the controller. #Versonisdisplayedin hexa

decimd format.

Variable Type: Integer Byte No. Description Ver. 1.0.0

Set by: Controller Byte3 M ajor version 01

Read Only Byte2 Minor version 00
Bytel Reserved -
Byte0 Reserved -

8.2.15 #Year

#Year displays Year data, asset in the controller, using two digitsin BCD format.
Variable Type: Integer

Set by: Controller

Read Only

Year, Month, Day, and Time dataare displayed using thefollowing system variables:
E.g., July 14, 2001 at 6:19 am.

Year Month Day Time
System Variable #Year #Month #Day #Time
Value 01 07 14 0619

8.2.16 #Weekday

#Weekday displays present Weekday data, with avalue of 010 6.
Variable Type: Integer

Set by: Controller

Read Only

#Weekday reflectsthe number L S2054.

L S2054 cyclesavalueof 0to 6 (.. 5 6 0 1) at thetime-of-day change
(23:59 to 00:00).

When the power ispluggedin, valuesof 0to 6 arereflected by default. It isnot neces-
sarily reflect that Sunday is0 and Monday is 1. To coordinate Weekday datawith the
actual day of the week, map values of 0to 6 to L S2062.
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8.2.17 #FaultCode

#FaultCodeidentifiesthemost recent fault status. A controller resatsdl theseva uestoO.
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 Reserved by the system

9 M ajor Soflyyare 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 Minor ENCO/DECO conversion error

14 Reserved by the system

#FaultCode

Inthe DataWatch List window, #FaultCode 7 isdisplayed.
Thisindicatesthat the scan time has exceeded thewatchdog time.
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8.2.18 #FaultRung

#FaultRung storesthe rung number where afault occurred. #FaultRungisset to Oif
therearenofaullts.

Thefollowing example showswhen an error occurred at Rung 3.

Thiserror iscaused by subtracting the Integer by O when DIV Instruction isexecuted.
Thiserror remainsuntil the next error occursor the controller isreset.

Variable Type: Integer

Swvitch Cutputi
Set by: Controller 21— | 0—
Read Only
Swvitch2 DY
al— F EN DN

(5=}

s Cloutputz

4 |—ErD

h

—PEND

Data Whatch List
File Edit ¥iew Help
FFaultFung 3

8.2.19 #IOFault

# OFault turns ON when an I/O fault occurswith the l/O driver. Thiserror remainsuntil
the next error occurs or the controller isreset. Check the# OStatus variable for de-
tailed status of thel/O driver.

When # OFault turns ON, # OFault isdisplayed in the DataWatch List window.
VariableType: Discrete

Data Watch List
Set by: Controller File Edit Wiew Help

Read Only

#IOStatus f0.802.0.0000000%

For I/O driver error code descriptions, refer to Chapter 11 1/0
Drivers.
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8.2.20 #Overflow

#Overflow turns ON when amathematical fault occurs. #Overflow staysON until the
next mathemeatical instructionor conversion.

Mathematical faultsincludeinstruction overflows, Real-to-Integer conversionoverflows,
and divide by zero errors.

When amathematical fault occurs, aminor fault also occurs, which executesan
ErrorHandler subroutine, if oneexists.

Refer to 12.2 Error Codes.
The ErrorHandler subroutineisan error process subroutine, and must first be created
under thename* ErrorHandler.”

Thevaueinthe#Fault system variable defined whether the controller will stop or
continueexecution of thelogic program.

Refer to 8.2.21 #Fault.
VariableType: Discrete

Set by: Controller

Read Only

Inthefollowing example, the ErrorHandler subroutine detectsBCD/BIN conversion
errorsand stops execution of thelogic program.

—5SUB STARTErrorHandler

EQ #Fault
EN @ M
#FaultGode (A off

1]
12|B

%Ikv\ote: If an overflow does not occur during Real-to-Integer conversion,
X2} #Overflow will not turn ON.
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8.2.21 #Command

#Command isan Integer variable used asacontroller command. After the controller
reads#Command, it resetsthe valueto 0. When multiple bitsare ON, the lowest bit
takes precedence.

_ Bit0 (=1) Stop Controller
VarigbleType:  Integer Bitl (=2) Run Controller
Set by: User Bit2 (=4) Reset Controller
Initial Value: OFF (All bits) Bit3 (=8) Execuke single scan
Writable Bft4 (=16) Continue
Bit5 (=32) Pause
Bit7 (=128) Enable I/0

8.2.22 #DisableAutoStart

8-14 |

If the power isturned ON while#DisableAutoStart is ON, the controller startsupinthe
STOP mode.

If the power isturned ON while#DisableAutoStart is OFF, the controller startsupin
thestateit wasin (START or STOP) prior to shutdown.

The above settings are enabled only when the Controller State setting isset to Defaultin
theL T unit’sinitia settings.

VariableType: Discrete

Set by: User

Initial Value: OFF

Writable

8.2.23 #Fault

#Fault isreferred to by the controller asto whether thelogic program will stop or
continueto execute at the compl etion of the ErrorHandler subroutine.

By turning #Fault ON, the controller will be ableto stop executing thelogic program.
For information about ErrorHandler subroutines, refer to 8.2.18
#Overflow.
Variable Type: Discrete
Set by: User
Initial Value: OFF
Writable

@Ik‘v\ote:
2]

#Fault has no meaning when there isno ErrorHandler subroutine.

LT Editor Ver. 2.0 Operation Manual — Logic Programming Guide



Chapter 8 — System Variables

8.2.24 #FaultOnMinor

#FaultOnMinor ischecked by the controller to determinewhether thelogic programwill
stop or continue to execute when aminor fault occurs and thereisno ErrorHandler
subroutineinthelogic program.

Turning ON the#FaultOnMinor allowsyou to pausethe 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

8.2.25 #PercentAlloc

#PercentAlloc isused when the controller is set to the Percent Scan mode. It setsthe
percentage of the LT unit’stotal CPU timeavailableto the controller. Set ascantime
vaueinmultiplesof 10ms.

#PercentAlloc can besetintheinitial settingsor the configuration settingswhenthe

controller isin RUN mode. Usually, #PercentAlloc can be set up in the Setup dialog
box.

Refer t0 6.1.2 RUN Mode.

Variable Type: Integer
Set by: User

Range: 0to 50%
Initia Value: 50
Writable
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8.2.26 #Screen

#Screenisused to change LT unit screens. This screen change variabl e’ soperation

differsfrom [Change Screen Check] asfollows.

If the [Change Screen Check] feature is enabled and the screen change number is
entered in #Screen, after the screen change is completed the value is reset to “0”.

Ch. 1 Programming

Variable Type: Integer
Set by: User/Controller
Initid Vaue: 0
Writable

@\ * The screen number set in #Screen defines which base screen to
Note: display. This number isnot the currently displayed screen number.

X2

» Sincethe #Screen variableiswrite only, it cannot be used to

determine if a screen has changed, etc.

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

Important

ScreenSwitch
I

using the logic program diagram below as an example.

Mo
EM DM

100

M OuT

#Screen

1]

» After power is turned ON, if the #Screen variable is used to change
the initial screen, be sure to wait more than 200ms or use the
LSS[0].x[3] (LS2032’s bit 3) bit rising (0 -> 1) timing.
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8.2.27 #TargetScan

#TargetScan isused when the controller is set to the Constant Scan mode.
The#TargetScan variableisdesignated in multiplesof 10msunits.

Whenthelogictimeiscongtant, increasing thevaluein #TargetScan meansthat the
display processingtimewill belonger.

Decreasing theval uein#TargetScan meansthat the display processing timewill be
shorter. Thisisbecause most of the processing timeisused by the controller.

#TargetScan can besetintheinitial settingsor the configuration settingswhenthe
controller isin RUN mode. Typically, #TargetScan can be set upinthe Setup dialog
box.

Refer t0 6.1.2 RUN Mode.

VariableType: Integer
Set by: User

Range: 10-2000ms
Initid Value: 10ms
Writable

8.2.28 #WatchdogTime

#WatchdogTimeisused to set thevaueof thewatchdog timer, inmilliseconds. When
#ScanTimeexceedsthisvaue, amgor fault occurs.

Refer to 12.2 Error Codes.

The#\WatchdogTime setting should not be changed whilethe controller isstarting up.
Evenif theva ueischanged, theactua settingwill not change. Usudly, #WatchdogTime
isset inthe OFFLINE mode's[ Setup] dialog box.

VariadbleType: Integer

Set by: User (prior to starting RUN mode)
Initia Vaue: 500ms

Read-only
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ﬂlnstructions

9.1

Instruction List

ThelInstructions supported by the LT Editor softwareareasfollows.

B Discrete Instructions

Instruction Type Symbol Function
Allows power to pass when the contact
NO Normally Open Ik ms ON.
Allows power to pass when the contact
NC Normally Closed 4k wms OFF.
Output CoilRetention Turns physical output devices or
outm™ ol - /4  |internal discrete variables and
expressions ON or OFF.
., | Negated Coil/Negated Turns a variable OFF if the coll
NEG/NM Retention Coil O - receives power, and ON if it doesn't.
Latch Coil/ Latch Turns a variable ON ifthe coil receives
SET/SM™ Retertion Coil <& /-Gni-  |power.Stays ON until receiving another
explicitinstruction.
Unlatch Coil/ Unlatch Turns a variable OFF if the colil
RST/RM™ Retention Coil B /-G~ |receives power. Stays OFF until
receiving another explicit instruction.
Allows power to pass if the variable was
PT™ Positive Transition 4Pk OFF during the previous scan, butis
ON now.
Allows power to pass if the variable was
NT ™ Negative Transition M ON during the previous scan, but is
OFF now.

1. For the instructions 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. 3 Variable Type
Narne: [Cabinet | A
LI ght Dizcrete #50 Intemal | Cancel nght
—mp —— mp Do (& ] mpy —0—
Desi ) I Counter 20 Dutput Create CIff
esignate a | Eantige ..
variable Hep Variable is
Select N Dty see[il H converted to M
“Retentive” = Globl

2. Up to 2048 PT/NT instructions can be used.
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B Arithmetic Operation Instructions

Instruction Type Symbol Function

. . WA AandB—>C
AND Logical Muliply | - _ EM DMR Normal Continuity

E G

. AorB—>C
OR Logical Add 5 Normal Continuity
XOR Exclusive AxorB—>»C

Logical Add Normal Continuity
MNOT
. . HEN ONF | A-»C

NOT Bit Negaton A C Normal Continuity

B Movement Instructions

Instruction Type Symbol Function
hACS
-EN  DM- IN »OUT
Tr r o
MoV anske IN-ouT Normal Continuity
BhAOW
—HEM DM} Array A A £
a £ rray rray
B+ C—»
B
BMOV Block Transfer D>
c Normal
Continuity
]
Array D
FhACNS
—EM DM B—»
A D
| r—|c
FMOV File Transfer B
Normal
c Continuity
B Shift Instructions
Instruction Type Symbol Function
A i
ROL Rotate Lett — C Normal Continuity
HHX
, 4EM  DNME A ..
_>
ROR Romie Right | ." "~ hmmi C Normal Continuity
SHL Shift Left iy '_ —» C Normal Continuity
I
SHR Shitt Right 0 » C Normal Continuty
I
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Instruction Type Symbol Function
ADD Add YRR A +B — C Normal Continuity
SUB Subtract dEN DM} A-B - C Normal Continuity
MUL M ultiply ) G AxB —» C Normal Continuity
DIV Divide A+B-»C Normal Coniinuity
; B
MOD Residual A%B-C  Normal Coninuiy
Processing
HHXK -
INC Increment den ok A+1-+» A Normal Coninuity
A
DEC Decrement A-1-» A Normal Coniinuity
B Comparison Instructions

Instruction Type Symbol Function
EQ Equal To (=) When A = B, Continuity
GT Greater Than (>) HH, When A > B, Continuity
LT Less Than (<) -|EM G- WhenA<B, Continuity

Greater Thanor | |* .

When A > or = B, Continui

GE Equal To (>=) B 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 4.2.33-"TON (ON Delay Timer)."
Timer
HHXK
TOF ?.FF Dely | dw""al | see 4234 "TOF (OFF Delay Timen)."
imer T ET
TP Timer Pulse See 4.2.35-"TP (Timer Pulse)."
CTU UP Counter oé{ﬂ a See 4.2.36 - "CTU (UP Counter)."
DOWN R . .
CTD Counter =T, See 4.2.37-"CTD (DOWN Counter).
CTUD
HCE o
CTUD UP/DOWN UR ol See 4.2.38 - "CTUD (UP/DOWN Counter)."
Counter
F Qb
Fv OV

// L) \
Important

( The Timer Instruction includes
equal to the scan time.

an approximate amount of error
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94

B Convert Instructions

Instruction Type Symbol Function

BCD BCD A — BCD conversion -+ B
Conversion Normal Continuity

BIN Binary . T A—» Binary(.:on.version —»B
Convwersion Jen Db Normal Continuity

A, B i
ENCO Encode A—>» Encodg cqnverswn -+ B
Normal Continuity
DECO Decode A — Decode conversion + B

Normal Continuity

B Program Control Instructions

Instruction Type Symbol Function
JMP Jump ->>label name | Jumpsto a label
JSR Jump o ~>>Subroutine Jumps to subroutine
Subroutine Name<<-
RET Return from -<RETURN>- | Returns to called JSR command.
Subroutine
FOR
—EN  DM—
] . .
Repeats execution of the logic program
FOR,NEXT | Repeat between FOR and NEXT for the number
of imes assigned at A
WEXT
Special Instruction™
Instruction Type Symbol Function
When EN is energized:
=] SP and PV perform the PID calculation,
—EN DHN— and output via CV.
5P GV When EN is not energized:
P TBand CVgo to MOV.
PID PID Calculation .
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W8 Instruction Details

9.2.1 NO (Normally Open)

Vaiable
——

TheNO ingtruction allows power to passwhen thevariableis ON.
Thefollowing diagramisan exampleof theNO instruction’sfunction.

Start Motor
— | {—
I 1 1
Start | |
1 I
1 I
| |
, | |
Motor |
1]
: I
A B

A: When the Start variableturns ON, the M otor variable turns ON.
B: When the Start variable turns OFF, the M otor variable turns OFF.
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9.2.2 NC (Normally Closed)

Variable

——

TheNC ingtruction allows power to passwhen thevariableis OFF.
Thefollowing diagramisan exampleof theNCinstruction’sfunction.

Start Motor
— O—
) |
1
Start o | |
1 1
1 |
1 |
1 1
1 1
1 )
Motor I
1] 1 1
1 |
1 1
1 1
1 1
1 |
A B

A: When the Start variableturns ON, the M otor variabl e turns OFF.
B: When the Start variable turns OFF, the M otor variableturns ON.
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WM OUT/M (Output Coil)

Variable

_O_

The OUT instruction is used to turn ON/OFF the variables mapped to the |/O, or the
Discretevariablesintheinterna memory .

Sincethisingtructionisacoil-typeoutput instruction, only oneinstruction can be used
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. Theoutput instruction should be placed immediately | eft of theright-hand power
line

When thevariable mapped tothe OUT instructionisretentive, thefollowing symbol is
displayedinthelogic program.
—{—

Thefollowing diagramisan exampleof theOUT instruction’sfunction.

Start Motor

— | O—

Start o

Motor

|
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.

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

Variable

_®_

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

Sincethisingtructionisacoil-typeoutput instruction, only oneinstruction can be used
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. Theoutput instruction should be placed immediately | eft of theright-hand power
line

Whenthevariable mapped to NEG ingtructionisretentive, thefollowing symbol is
displayedinthelogic program.
—-

Thefollowing diagramisan exampleof theNEG instruction’ sfunction.

Start Motor

— | —

Start :_l

Motor 1

A B

A When the Start variableturns ON, the M otor variable turns OFF.
B When the Start variable turns OFF, the M otor variableturns ON.

@V\ote: The NEG instruction can be used only with non-retentive variables.
X2
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9.2.5 SET (Set Coil)

Variable

—6—

When the SET instruction isexecuted after the coil receives power, thevariableturns
ON. Thevariablewill remain ON until explicitly turned OFF by another instruction
(suchasanRST ingtruction).

Sincethisingtructionisacoil-typeoutput instruction, only oneinstruction can beused
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. The output instruction should be placed immediately | eft of theright-hand power
line

Whenthevariablemapped to SET ingtructionisretentive, thefollowing symbol is
displayedinthelogic program.

&M

Thefollowing diagramisanexampleof the SET ingtruction’sfunction.

Start Motor
— | E—
Stop Motor
— | £—

Start

1
0
1
Motor a
1
0

Stop

A, é f: O
A: When the Start variableturns ON, the Motor variable turns ON.

B: The Start variableturns OFF, but does not affect the Motor variable.
C: The Stop variableturns ON, the Motor variablereseats.

D: TheMotor variable staysreset until the Start variableturns ON.

%te:
2]

The SET instruction can be used only with non-retentive variables.
With retentive variables, use the SM (Latch Retention Coil) instruc-
tion.
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9.2.6 RST (Reset Coil)

9-10

Variable

—@—

When the coil receives power after the RST instruction isexecuted, thevariableturns
OFF. Thevariableremains OFF until explicitly turned ON by another instruction (such
asaSET ingtruction).

Sincethisingtructionisacoil-typeoutput instruction, only oneinstruction can beused
for each rung. Other instructions cannot be used on theright side of the output instruc-
tion. The output instruction should be placed immediately | eft of theright-hand power
line

Whenthevariable mapped tothe RST ingtructionisretentive, thefollowing symbol is
displayedinthelogic program.

—En—

Thefollowing diagramisanexampleof theRST instruction’sfunction.

Stop Motor

— f—

Stop

I
1
1
1
l
Motor 1 :
I
]
|
|
1
1

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

B: When the Stop variableturns OFF, the Motor variablereset by the RST instruc-
tionwill remain OFF until another instructionturnsit ON.

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

e Real and Integer variables cannot be reset (set to zero) with an RST instruc-
tion.
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9.2.7 PT (Positive Transition Contact)

Variable

—IP—

Whenthe PT ingructionisexecuted, if the variable was OFF during the previous scan
but iscurrently ON, power isallowed to passfor asingle scan.

When gtarting up the program, the state of positivetransition contact during the previous
scan isconsidered to have been OFF.

Thefollowing diagramisanexampleof the PT instruction’sfunction.

Start Motor

—Pl {—
Previous : Current " Next : Next
Scan ; Scan + Scan ; Scan

1
|
1 i
Start ! I
o |
1
1

Motor

1

1

! .

PT Detected A B c

A: When the Start variable turns ON, the Motor variableturns ON.
B: After one scan (the current scan), the Motor variable turns OFF.

C. Sincetherising edge of the variable Start isnot detected, the variable M otor
remains OFF.

Be careful when using PT (Rising-type contacts) and NT (Falling-type
contacts) instruction operands for indirect addressing of elements in ar-
rays or bit designations via variables.

u
Important

The condition of variables set for operands and used during previous
program execution and those variables set for operands are compared
and then executed. Therefore, when designated variable values differ,
the condition comparison object also differs.
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9.2.8 NT (Negative Transition Contact)

Variable

— N

WhentheNT instructionisexecuted, if the variable was OFF during the previous scan
but iscurrently ON, power isallowed to passfor asingle scan.

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

Thefollowing diagramisanexampleof theNT instruction’sfunction.

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 M otor variableturns ON.
B: After onescan, the Motor variable turns OFF.

C: Sincethefaling edge of the variable Start isnot detected, the variable Motor

remains OFF.
A Be careful when using PT (Rising-type contacts) and NT (Falling-type
! contacts) instruction operands for indirect addressing of elements in ar-
Important

rays or bit designations via variables.

The condition of variables set for operands and used during previous
program execution and those variables set for operands are compared
and then executed. Therefore, when designated variable values differ,
the condition comparison object also differs.
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XM AND (And)

AND
—EN DN
A C
=]

When the AND instructionisexecuted, thebitin CturnsON if the corresponding bitin
both A and B isON. Otherwise, the bit in Cisturned OFF.

A | Operator [ B | C | IntegerA [0 1 1 0 1 1 0 0]

ON ON [ ON

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

OFF ON [OFF

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

Therearethreetypesof AND instructions:

1. When dll thevariablesare not array variables, asmple 32-bit AND operationis
performed.

2. When A and C arearray variablesand B isnot aninteger array, AND operations
are performed for each element of A and B, and the results are stored the corre-
sponding elementsof C. Make surethat the size of A and C arraysarethe same.

3. Whenthethreevariablesare arrays of the samesize, AND operationsof array A
and array B areperformed. Theresultsare stored inarray C.

The AND instruction always passes powe.
Thefollowing tableliststhe combinationsof A, B and C that can be used withan AND

ingruction.
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 isON, the 3rd digit of the 4-digit BCD dataof DataA ismaskedto "0",
andtheresultisstoredin Data C.

Example) When Data A is"16#5678" (5678 in hexadecima system), "16#5078" is

stored in DataC.
5 E 7 8
Start AND DataA [A[ oA [e[e i [T [a]a]0]
| | EM DM F 0 F F
Qff Data A |a c|Data C tesrorF I Deefeo O[]
16#FOFF|B s . ; .

Data C [0[1]o]rJo]efo oo 11 oo o]
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RN OR (Or)

OR
—EN  DN{—
A C
B

When the OR ingtructionisexecuted, thebitin C turnsON if the corresponding bitin A
and/or B isON. Otherwise, thebit in Cisturned 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 O 0 0 0 1|
OFF ON [ ON
OFF OFF|OFF| Integerc [1 1 1 0 1 1 0 1]

Therearethreetypesof OR instructions:

1. When both variables A and B areintegers, smple 32-bit OR operation is per-
formed.

2. When A and C arearray variablesand B isnot aninteger array, logica OR
operations are performed for each element of A and B, and the results are stored
the corresponding elements of C. Make surethat thesize of A and C arraysare
thesame.

3. Whenthethreevariablesarearraysof the samesize, logical OR operations of
array A and array B are performed. Theresultsarestored in array C.

The OR instruction always passes power.
Thefollowing tableliststhe combinationsof A, B and Cinwhich OR instructionscan 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 isON, theresult of thelogical OR operation of DataA and DataB is

stored in DataC.
Start OFR
| | EM DM
Data A |& G| Data C
Data B B

9-14 LT Editor \Ver. 2.0 Operation Manual — Logic Programming Guide



Chapter 9 — Instructions

RN XOR (Exclusive OR)

HOR
—EM DN
A C
B

When the XOR instruction isexecuted, thebitin CturnsON if the corresponding bitin
A or B isON. Otherwise, the bitin Cisturned OFF.

A | Operator | B C IntegerAlO 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]

Therearethreetypesof XORinstructions:

1. When bothvariablesA and B areintegers, smple 32-bit exclusive OR operations
areperformed.

2. When A and C arearray variablesand B isnot aninteger array, exclusve OR
operations are performed for each element of A and B, and theresultsare stored
the corresponding elements of C. Make surethat thesizeof A and C arraysare
thesame.

3. Whenthethreevariablesarearraysof the same size, exclusive OR operations of
array A and array B are performed. Theresultsare stored in array C.

The XOR instruction always passes power.
Thefollowingtableliststhecombinationsof A, B and Cinwhich XOR instructionscan

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 isON, theresult of the exclusive OR operation of DataA and DataB is

stored in DataC.
Start WOR |
— | EM DM
Data A |& Z|Data C
Data B |B
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9-16

RV NOT (Bit Invert)

NOT
—EM DN
A C

When the NOT instructionisexecuted, thebitin CturnsON if the corresponding bitin
A isOFF.

TheNOT ingtruction turns OFF the bitin C if the corresponding bitin A isON.

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|

Therearetwo typesof NOT instruction:
1. WhentheA variablesareintegers, smple 32-bit bit conversionis performed.

2. WhentheA variablesarean array, bit conversionisperformed for theentire A
array. Theresultisstored in C. Make surethat thesize of A and C arraysarethe
same.

TheNOT ingtruction aways passes powe.

Thefollowing tableliststhe combinationsof A and Cinwhich NOT instructionscan be
executed.

A C
Integer Integer
Integer Array Integer Array

@ Operation Example

When Start isON, theresult of the NOT operation of Data A and DataB isstoredin
DataC.

Start NOT
— | EM DM

Data A [A Z|Data C

CRKE MOV (Transfer)

WO
—EN DN
N OuUT

Whenthe MOV ingtruction isexecuted, IN iscopied to OUT.

If IN and OUT aredifferent variabletypes, theresulting typewill be converted tothe
sametypeas OUT. Totransfer arrays, both IN and OUT must beidentical intypeand
gze

TheMOV ingructionnormally passespower. Thefollowing tableliststhe combinations
of IN and OUT inwhich MQV 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 that is the same size as IN
Real Constant Variable or Array in Integer or Real

#Overflow will turn ON if the operation involves a Real-to-Integer data-type con-
version, and the valueistoo large to transfer. In this case, the result will be unde-
fined.

@'\I})te:
X2)

Thefollowing examplesillustrate how to usetheM OV ingtruction.
Example 1: Clear avariable

A variable can becleared withthe MOV ingtruction by transferringa“0” into the
vaiable.

| Clear_Sales WA |
I EM Db
| ojij ouT Sales

Example 2: Block-transfer an array

A block transfer can be performed with the MOV instruction by specifying two arrays
of thesametypeand size.

For example, when transferring Recipe A, which consistsof 100 e ements, tothe
Current_Recipe of thesametype and size, smply transfer Recipe A withaMOV

indruction.
Transfer_Recipe_A A |
| | Er DN
| Recipe A [N ©UT| Current_Recipe
Recipe_A Current_Recipe
Recipe_A[0] } — — — -amfCurrent_Recipe [0]
Recipe_A [1] F — — — -a Current_Recipe [1]
Recipe_A[2] } — — — -sf{Current_Recipe [2]
- b — — — -
Recipe_A [99] f — — — -m{Current_Recipe [99]

@V\ote: 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]

LT Editor \er. 2.0 Operation Manual — Logic Programming Guide 9-17



Chapter 9 — Instructions

Wty BMOV (Block Transfer)

A: Sourcevariable BhACH

B: Start from Array A[B] _EN DE_
C. ToArray E[C]

D: Amount of datato betransferred i

E Dedtinationvariable C

Whenthe BMQV instruction isexecuted, elementsof one array can be copied into
elementsof another array. Specifically, the D elementsare copied fromindex B inarray
Atoindex Cinarray E.

TheBMOV instructionisvalidfor Integer arraysonly. When transferring, arrayscan be
differentszes.

TheBMOV ingruction alwayspasses power. Thefollowingtableliststhetypesof A, B,
C, D, and E that can execute BMOV instructions.

Aand E B, C,and D
Integer Array Intéger
Integer Constant
€ Example

When copying, Source[3], [4], and [5] of the sourceinteger array’s 7thelement  are
copiedto Destination [2], [3], and [4] of the destination array’s 6th element. Thisdata
transfer isperformed asfollows.

Start BMOW
— | EW DM
Source |f E| Destination

3B

201G

3D
Source Destination
Source[0] Destination[0] | Source[3] iscopied to Destination [2].
Source[1] Destination[1] |  goyrce([4] iscopied to Destination [3].

Destination[3]
Source[4] //,7 Destination[4]
Source[5] Destination[5]
Source[6]

Source[2] Destination[2 _ _ o
Source[g]/,f’/; SN Source[5] iscopied to Destination [4].

Whilethe programisrunning, the controller checkswhether referencestoarray A and E
elementsexistintheBMOV ingtruction. If aninvalid array isreferred to, amajor error
occurs and #FaultCode is set to 2.

AT 8.2.15 #Faultcode
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CWREW FMOV (Fill Transfer)

A: Sourcedata FMOY
B: Start from Array D[B] _EN Dg_
C:. Amount of datato betransferred

D: Variablenameof destination array

Whenthe FMOV ingructionisexecuted, the C elements, starting at index B of Integer
array D, arefilled withvaueA.

TheFMOV ingructionisvaidfor Integer arraysonly. The FMOV instruction alway's
passes powe.

Thefollowing tableliststhetypesof A, B, Cand D inwhich FMOV instructionscan be
executed.

A, B,and C D
Integer
Integer Constant

Integer Array

€ Example

When copying, thevaluesaretransferred to Destination [ 3], [4], [5], and [6] of the
destination array’s 7th el ement. Thetransfer operatesasfollows.

Start Fhions
— | EM DN
TransferValue |& D| Destination
ale
4|
Destination
Destination[0] _ ) o
Destination[1] TransferVaueiscopiedto Destination[3].
Destination[2] TransferValueiscopiedto Destination[4].
Destination[3 . . —
Des e fon[ . TransferValueiscopiedto Destination[5].
Transfer estination[4]
Value Destination[5] TransferVaueiscopiedto Destination[6].
Destination[6]

Whilethe programisrunning, the controller checkswhether referencestoarray D
dementsexistintheFMOV ingruction. If aninvalid array isreferred to, amgor error
will occur and #Faultcodeis set to 2.

8.2.15 #FaultCode
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e ROL (Rotate Left)

A: Variable nameto berotated ROL
N: Number of bit positionsto shift —EM  DM—
C: Dedtinationvariable ’[':* C

TheROL ingruction left-shiftsthebitsin A by N positions. Bitsarerotated from the | eft
end (most significant bit) totheright end (least significant bit). Theresultisplacedin C.

TheROL instruction dways passes power.

Therearetwotypesof ROL instructions:

1. If both A and C areIntegers, asimple 32-bit rotation is performed. N must range
fromOto 31.

2. If both A and C areInteger arrays of the same size, thearray istreated asalarge
| nteger.

Bitsare shifted from one element to the next, rather than rotating only withineach
element. N must rangefrom Oto [(32 x array Size) —1], inclusive.

ote: #Overflow isturned ON if N isout of range. The result is undefined.

)
8.2.18 #Overflow
Thefollowing tableliststhetypesof A, N and Cinwhich ROL ingtructions 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 example describesthe operation of a1-bit rotation using aproduct
presence/absencesignal.
| Start ROL
| EN DN
Product presence/
absence S|gnal S C E{gggr?ée/
absence
signal
s  —_— T
; Bits |31 |20 |20 (28 |27 |26 |25 |24 |23 |22 | |3 ]2 |t .
v Product presence/ :
N abseanESIQnal1 o |o |o Jo [o Jo Jo |1 . |ofofo |0 ]|
Rotate Left 1 bit / / / /
position | & 4
Product presence/
absenpce5|gnalln‘D‘D‘D|D|D|D|1 D|D| | lofo]1]
Most significant bit Least significant bit
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WAV ROR (Rotate Right)

A: Variable nameto berotated ROR

N: Number of bit positionsto shift —|EN  DN—
o . A c

C: Dedinationvariable M

TheROR instruction right-shiftsthebitsin A by N positions. Bitsarerotated from the
right end (least significant bit) to theleft end (most significant bit). Theresultisplacedin
C.

The ROR instruction away's passes power.

Therearetwo typesof ROR instruction.

1. If neither A nor Cisan array, asimple 32-bit rotation is performed. N must range
fromOto 31.

2. If both A and C areInteger arrays of the same size, thearray istreated asalarge
I nteger.

Bitsareshifted from one element to the next, rather than rotating only within each
element. N must rangefrom0to [(32 x array Size) —1], inclusive.

ote: #Overflow isturned ON if N isout of range. The result is undefined.

2]
8.2.18 #Overflow
Thefollowing tableliststhetypesof A, N and Cinwhich ROR instructionscan 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 example describesthe operation of 1-bit rotation usingthesignal of
product presence/absence.
| Start ROF |
| | EM DM
Product presence/
absence S|gnal Ao G g;gggﬁée/
absence signal
- - - - - - - - - -"—-"--"—-"=-"=-"-"=-"-"-"-"-~"-=-"-"=-=-"=-—"=-=-—"=-—-=”/-= .
. N
/ Bits

Product presence/ J1| 30 (29| 28| 2T | 26| 26| 24| 253 [ 22| =
. __absencesignal| l |0 |0 000 j0j0 |l |0f-jOj0O|0D]O} -

JSence si \‘\‘\\\\ \‘\‘\‘\\\\\ Rotated Right 1

4 4 L 4 bitposition
[oft]ofofofofofofaft[~]ofofofo]

}

Most significant bit Least significant bit

i

Product presence/

absence signal 0

LT Editor \er. 2.0 Operation Manual — Logic Programming Guide | 9-21



Chapter 9 — Instructions

WREN SHL (Shift Left)

A: Variable nameto berotated SHL
N: Number of bit positionsto shift _EN Dg_
C: Dedlinationvariable N

The SHL ingtruction left-shiftsthebitsin A by N positions. Bitsare dropped from the
left end (most significant bit) of the element, and O isinserted in the now-vacant bit
positionsat theright end (least significant bit). Theresultisplacedin C.

Therearetwo typesof SHL instruction.

1. If neither A nor Cisan array, asmple 32-bit shift is performed. N must range
fromOto 31.

2. If both A and C arrays arethe same size, the A array istreated asalarge Integer.
Bitsare shifted from one element to the next, rather than themost significant bit
being dropped from theleft end of each eement. Only the most significant bit of
the highest-numbered e ement withinthe array isdropped. N must rangefrom O
to[(32x array size) —1], inclusive.

@Ik\l\ote- #Overflow isturned ON if N isout of range. Theresult is undefined.

\S
8.2.18 #Overflow
The SHL instruction aways passes power.
Thefollowingtableliststhetypesof A, N and Cinwhich SHL instructionscan 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 isan example of aone-bit |eft shift, used to track the position of a
bit.
Each bit in the product presence/absence signa representsthe actual position of the
product.

When"Move Cart" isturned ON, bit isshifted | eft to the next position.

Whenthebit reachesthefinal bit positioninthevariable (31), the Product Removal
Completion Bitisturned ON, indicating that the operationiscompleted.
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Product presence/ Product Removal
| Move_Cart SHL | absence signal  X[31] Completion Bit |
IDI = I I I
EN DM 8
Product presence/A o Product presence/
absence signal absence signal
1M

Bits

31| 30 2|24 (23|22~ 3|21 |0
Product presence/ [T ololao alilol—~laololola
absence signal
Shift Left 1 bit position Delet ’/'/ '/ / ’/ '/’/'/ ’/'/ '/ '/
Product presence/ [0 [oJofoJofoJo]1JoJo[~]o]o]o]o[-s—0s

absence signal T

Position after the operation

WRLN SHR (Shift Right) |

A: Variable nameto berotated =AR
N: Number of bit positionsto shift —EM DM
C: Dedtinationvariable ’:j‘ c

The SHR instructionright-shiftsthebitsin A by N positions. Bitsare dropped from the
right end (least significant bit) of theelement, and O isinserted in the now-vacant bit
positionsat theleft end (most significant bit). Theresultisplacedin C.

Therearetwo typesof SHRinstructions.

1. If neither A nor Cisan array, asmple 32-bit shiftisperformed. N must range
fromOto 31.

2. If both A and C arraysarethe same size, the A array istreated asalarge Integer.

Bitsare shifted from one element to the next, rather than theleast significant bit
being dropped from theright end of each element. Only theleast significant bit of
thelowest-numbered e ement withinthearray isdropped. N must rangefrom O to
[(32x array size) —1], inclusive.

@lkv\ote- #Overflow isturned ON if N is out of range. The result is undefined.

8.2.18 #Overflow

The SHR instruction always passes power. Thefollowing tableliststhetypesof A, N
and Cinwhich 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
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& Example
* When Using Bits

Thefollowing diagramisan exampleof aone-hit right shift, used totrack theposition of abit.
Each bitinthe product presence/absence sgnd representstheactud position of the product.
When"Move_Cart" isturned ON, bit isshifted right to the next position.

When thebit reachesthefind bit positioninthevariable (0), the Product Remova
Completion Bitisturned ON, indicating that the operationiscompleted.

Product presence/ Product Removal

| Move_Cart =HR absence signal x[0] Completion Bit |
P EM DN | | 'y
Product presence/ |y | Product presence/
absence signal absence signal
1
Bits 313020 28|27|26| 25 2423|223 | 2|1 |0 . .
Product presence/ o {ololololo]ol1]ol~]olo]o]a] ShiftedRight
absence signal \lblt position
OCOCOCCUCC Y Derre
orosonte[o—wloToJo o alafo 1 JaJo]~To oo ]0]
absence
signal

« When Using Arrays

The position after the operation

Thefollowing diagramisan examplean SHRinstruction being used to transfer values of

each eementinan Integer array.

A 32-hit shift rotatesthe entire 32-bit Integer.

Every second, the” Tablel” Integer array’svaluesare moved up one position towards 0
and anew valueisplaced at the end of theelements* Table1[99]” inthe* Tablel”

Integer array.
Timer2
Timer2_Start TOM ZHR A ‘
I.,f'l I o] Er DM Er DM
1000pT  ET| Tablel|s c|Tablel New valuelM  OUT|tapie1[o9]
32 M S
Delete
y 4
Delete |Tablel / Tablel
o 76 v 77
1 77 — 11
"
2 111 — 78
/"
3 74 v o3
L
v
95 8 /'- 3
96 g /', 56
97 56 " 13
"
o5 13 - 43
v
99 43 — 3 -o—— New_Value =3
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ADD (Add)

A: Data
B: Data
C: DegtinationVariable

ADD

—EN DN

A C
B

When the ADD ingtruction isexecuted, A and B are added, and theresultisplacedin

C.

If both A and B areIntegersor Integer constants, the ADD instruction performsan
Integer addition. Otherwise, theinstruction performsafloating-point instruction, which
may reduce the processing speed.

The ADD ingtruction always passespower. Thefollowing tableliststhe combinations of
A, B and Cinwhich ADD instructions can be executed.

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

ote: + |Iftheresult C exceedsthe range expressed with the variable data typein C,

2] #Overflow 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.
However, if C isan Integer, the number is truncated after the decimal point,
since theresult is placed in C.

€ Example

When Start isturned ON, Data A and Data B are added and the result of the operation

isstoredin DataC.

| Start

a0D

Data A |A
DataB [E

EM DN

C

Data C
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9-26

Al SUB (Subtract)

A: Data sUB

—EN DN
B: Data A c
C: DedtinationVariable B

When the SUB instruction isexecuted, B issubtracted from A, and thedifferenceis

placedinC.

If both A and B are Integersor Integer constants, the SUB instruction performsan
I nteger subtraction. Otherwise, theinstruction performsafloating-point instruction,
which may reducethe processing speed.

The SUB instruction dways passes power. Thefollowing tableliststhetypesof A, B
and Cinwhich SUB instructions can be executed.

A B C

Integer Integer Integer or Real
Integer Constant Integer Constant Integer or Real
Real Real Integer or Real
Real Constant Real Constant Integer or Real

@Ik’vzte:

)

€ Example

If the result C exceeds the range expressed with the variable
data typein C, #Overflow turns ON and the result of SUB is
undefined.

8.2.18 #Overflow
If either A or B are Real, both are converted to Real prior tothe

subtraction. However, if C isan Integer, the number istruncated
after the decimal point, since the result is placed in C.

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

Start
I

SUE
EM DM

Data A (A Z|Data C
Data B (B
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MUL (Multiply)

A: Data ML

—en onl—
B: Data A C
C: Dedtinationvariable B

WhentheMUL instructionisexecuted, A ismultiplied by B, and theresultisplacedin
C. If both A and B areIntegersor Integer constants, the MUL instruction performsan
Integer multiplication.

Otherwise, theinstruction performsafl oating-point instruction, which may reducethe

process ng speed.

TheMUL ingtruction always passespower. Thefollowing tableliststhe combinations of
A, B and Cinwhich 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

%ﬁ;te:
2]

€ Example

If theresult C exceedsthe range expressed by the variable data
typein C, #Overflow turns ON and the result of MUL is unde-
fined.

8.2.18 #Overflow
If either A or B are Real, both are converted to Real prior tothe

multiplication. However, if C is an Integer, the number istrun-
cated after the decimal point, since theresult is placed in C.

When Start isturned ON, Data A ismultiplied by Data B, and then theresult of the
operationisstored in Data C.

| Start

hLIL |
EM DN

Data A |A G| Data C
DataB |B
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9-28

¥kl DIV (Divide)

A: Data DI

—EN DM
B: Data A C
C: Degtinationvariable B

WhentheDIV instructionisexecuted, A isdivided by B, and thequotientisplaced in
C.

If both A and B are Integersor Integer constants, the DIV instruction performsan

I nteger multiplication. Otherwise, theinstruction performsafl oating-pointinstruction,
which may reducethe processing speed.

TheDIV instruction always passes power.

Thefollowing tableliststhecombinationsof A, B and Cinwhich DIV instructionscan

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

zlk\l\ote: o If Biszeroor if theresult C exceedstherange expressed by the
2 variable data type in C, #Overflow turns ON and the result of
DIV isundefined.

8.2.18 #Overflow
» |f either A or B are Real, both are converted to Real prior to the

division. However, if C is an Integer, the number is truncated
after the decimal point, since the result is placed in C.

& Example
When Start isturned ON, Data A isdivided by Data B and the result of the operationis
stored in DataC.
Start DI
— | EM DM
Data A | | Data C
Data B [E
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WWYW \MOD (Modulus)

A: Data MOD

—EN  DN—
B: Data A C
C: Degtinationvariable B

When the MOD instructionisexecuted, A isdivided by B, and theremainder isplaced
inC. TheMOD ingtruction performsonly Integer or Integer Constant operations.

TheMOD ingtruction aways passes powe.
Thefollowingtableliststhecombinationsof A, B and Cinwhich MOD instructionscan

be executed.
A B C
Integer Constant Integer Integer
Integer Integer Constant Integer

#Overflow isturned ON when divided by zero, and theresult C is
undefined.

@'\I\ote:
X2)

8.2.18 #Overflow

€ Example
When Start isturned ON, DataA isdivided by DataB and theremainder isstored in
DataC.
Start MO D |
— | EM DM
Data A |#A s|Data C
Data B |B

Thefollowing exampleisan Integer (27) divided by 5, and theresult (2) isplacedin C.

5
A=27  5[z7
B=5 23

2 - c=2

Wil INC (Increment)

A: Data NG
—EN DN
A

When the INC instruction isexecuted, one (1) isadded to A, and theresult isthen
placedinA.

TheINC instruction always passes powe.

%Ikv\ote: #Overflow is set if A increments from Ox7FFFFFFF to 0x80000000.
S 8.2.18 #Overflow
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Thefollowing tableliststhe combinationsof A inwhich INCinstructionscan beex-
ecuted.

A
Integer

& Example
When Start isturned ON, "1" isadded to Data A.

| Start MG
| |

EM DM
AlData A
il DEC (Decrement)
A: Data DEC
—EN  DN—
A

When the DEC instruction isexecuted, one (1) issubtracted from A, and theresultis
thenplacedinA.
The DEC ingtruction aways passes power.

Thefollowing tableliststhe combinationsof A inwhich DEC instructionscan beex-
ecuted.

A
Integer

@ﬁ\o\tg #Overflow is set if A decrements from 0x80000000 to Ox7FFFFFFF.
8.2.18 #Overflow

€ Example
When Start isturned ON, "1" issubtracted from Data A.

Start DEC
— | EM DM

& Data A
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EQ (Compare: =)

A: Data B
—EN  Q
B: Data A

B

The EQ instruction passes power if A isequal to B.
Thefollowingtableliststhecombinationsof A and B inwhich EQ instructionscan 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
X result in 1.99999999999, which is not equal to 2.00000000000.

€ Example
Run modeistriggered when thevauesof DataA and DataB areequal after Startis
turned ON.
Start EQ) RUN
—— ———EN 0 {—
Data A [#
Data B [B
Wil GT (Compare: >)
A: Data GT
! —EN G
B: Data -
=

The GT instruction passespower if A isgreater than B.
Thefollowing tableliststhe combinationsof A and B inwhich GT instructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

@V\ote: Real values need to be compared very carefully. For example, a calculation might
2] result in 2.000000000001, which is greater than 2.
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& Example

S

Run modeistriggered when thevalue of Data A isgreater than that of DataB after
Startisturned ON.

Start aT RUN
— | EM D_
Data A |A
Data B |E
Al LT (Compare: <)
A: Data T
B: Data B

A
B

TheLT ingtruction passes power if A islessthan B.
Thefollowing tableliststhecombinationsof A and B inwhich LT instructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

Qliv\ote:
X2

€ Example

Real values need to be compared very carefully. For example, a calculation might
result in 1.99999999999, which is less than 2.

Run modeistriggered when thevalue of DataA issmaller than that of Data B after
Start isturned ON.

Start

LT

RUN

Data A

Data B

m =

9-32
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SR\l GE (Compare: >=)

A:Data GE
B: Data

=

The GE instruction passes power if A isgreater than or equal to B.
Thefollowing tableliststhe combinationsof A and B inwhich GE instructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

%te:
2]

Real values need to be compared very carefully. For example, a calculation might
result in 1.99999999999, which is not greater than or equal to 2.
€ Example

Run modeistriggered when thevalue of DataA isequal to or greater than that of Data
B after Start isturned ON.

Start GE RUN
—— ——EN @ {—
Data A |4
DataB |E
CRYE |LE (Compare: <=)
A:Data LE
—EN O
B: Data A
B

TheLE instruction passespower if A islessthan or equal to B.
Thefollowing tableliststhe combinationsof A and B inwhich LE ingtructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

ote: 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.
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€ Example

Run modeistriggered whenthevalue of DataA isequal to or smaller than that of Data

B after Start isturned ON.

Start LE RUN
— | EM {—
Data A |A
Data B |B
WYl NE (Compare: <>)
A:Data NE
EM Q—
B: Data A
B

The NE instruction passes power if A isnot equal to B.
Thefollowing tableliststhe combinationsof A and B inwhich NE instructionscan be

executed.
A B
Integer Integer
Integer Constant Integer Constant
Real Real
Real Constant Real Constant

@Ikvzte: Real values need to be compared very carefully. For example, a calculation might
2] result in 1.99999999999, which is not equal to 2.

€ Example

After Startisturned ON, Run modeistriggered when the values of DataA and DataB

arenot equal.

Start
| |

HE

RUN

Data A

Data B

m I

When power is passed to thetimer starting bit (IN), the TON ingtruction starts, and:
» Variable ET (thedapsed time) beginstoincrement inmilliseconds.

» VariableTI (thetimingbit) turnsON.

» Variable.Q (thetimer output bit) turns OFF.

9-34
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When the el apsed time (Variable.ET) incrementsand equal sthe preset time
(Variable PT):

» Variable ET (theelapsed time) holdsthe current value.
» Variable.TI (thetiming bit) turns OFF.
» Variable.Q (thetimer output bit) turns ON, and theinstruction passes powe.

When thetimer starting bit (IN) stopspassing power to start the TON instruction:
» Variable.ET (theelapsed time) isreset to zero.

e Vaiable.TI (thetiming bit) turns OFF.

« Variable.Q (thetimer output bit) turns OFF.

€ Example

Inthefollowing example, thedrivewill bestarted 5 secondsafter "Enable Drive'is
turned ON.

Charging_Condenser

Enable_Drive TOM Start_Drive
| } N Q 3
| S000|PT  ET |

Tl

—PT —
A B ¢ D E
A: When power isapplied to thetimer input bit (IN), thetiming bit (TI) turnsON,
thetimer beginstiming, and theelapsed time (ET) increments. Thetimer output bit
(Q) remains OFF.

B: Thedapsedtime (ET) equasthe preset time (PT), thetimer output bit (Q) turns
ON, and theelapsed time (ET) staysfixed at the preset time. Thetiming bit (TI)
turns OFF.

C: Thetimer input bit (IN) turns OFF, the timer output bit (Q) turns OFF, and the
elapsedtime (ET) isreset to 0.

D: Thetimer input bit (IN) turnsON, and thetiming bit (TI) turnsON. Thetimer
beginstiming, andtheelgpsed time(ET) increments.
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9.2.33 PID (PID Calculation)

SP: Setpoint PID
: —EN DN—
PV: Process Variable SP Cy
TB: Tieback
PV

CV: Control Variable
TE

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

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

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

CV=KC(E+Reset I; (E)dt+Rate$
KC : Proportional Coefficient™
E Error Signal (SP-PV or PV-SP)
Reset : Integral Time™
Rate : Derivative Time™

By adjusting the sampling period in the Tune tab which is described later, the
effect of noise on the error signal can be reduced. The filtered error signal can be
expressed in the following equation.

EF =EF + 1w (E -EF )

Filter

EF : Filtered Error Signal

Tloop : Data Refresh Period (Loop update time)
TFilter : Sampling Time (DFTC)

E : Error Signal (SP-PV or PV-SP)

9-36

*1 This is set in the “Tuning” tab, explained on the following page. This is not a control
block variable value.
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When the PID instruction passes power, it adjusts the PID output (Automatic
Mode). If the PID instruction is not passing power, a constant control amount is
output (Manual mode). In Manual mode, the Control Variable is set to the Tieback

value.

Switch

FJ

Control Block Variable

ControlBlock

FID

EM Dn

=
of

TargetWvalue |SF  C4|Contralvalue

400 40
ProcessWalue |PY
0
TiebackWalue [TE
40

When using the PID instruction in a logic program, map variables to the control
block, SP, PV, TB, and CV variables.

& Parameter and Variable Type

Parameter Description Variable Type
. Integer, Integer Constant, Integer
SP Setpoint 9 g g
Array
PV Process variable Integer, Integer Array
Tieback
When the instruction
) . Integer, Integer Constant, Integer
B doesn'treceive power,
. . Array
value setin this is
output.
Ccv Controlled variable Integer, Integer Array
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@ Control Block Variable
When a variable is mapped to the PID instruction, an array with seven elements
(see following table) is mapped to the variable. Element [0] represents the current
status, and Elements [1] to [6] are used for the PID control to make fine-tuning

adjustments.
Element Number Description
Bit0 |Mode Switch Flag
Bit 1 PID instruction process completion flag
0 Bit 2 PID deadband flag
Bit 3  |Control variable exceeds upper limit
Bit 4 |Control variable exceeds lower limit
Bit 5 |Exceeded the number of integration process times
1 Proportional coefficient
2 Integration times per minute
3 Derivative time per cycle
4 PID deadband
5 Offset
6 Sampling time

Note: The variable type of a control block variable will be retentive.

,/ 3\
/4 '

7 U
Important

The values in the control block variable for the proportional coefficient,
the number of integral times per minute, and the derivative time per
cycle are 1000 times the values of proportional coefficient, integral

times, and derivative time set in the Tune tab.

B Control Block Variable Element [0] Status

€ Mode Switch Flag (Bit 0)
When the PID instruction in a logic program passes power, bit 0 turns ON.

Bit 0

Mode

ON

Automatic Mode (PID Calculation)

OFF

Manual Mode

@ PID Instruction Process Completion Flag (Bit 1)
When the calculation process is finished and the CV is output, bit 1 turns ON. Bit
1 stays ON during one scan.

PID Instruction—

CV Output

9-38

Bit 1

Calculation
Process

Calculation

Process

4

(i

< |

Nd——

.
1 »

Ll

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

Setpoint

PID Process
Disabled Area

Bit 2 >
Time

@-\I\ote' For details about the Tune tab in the [PID] dialog box, see the following ® Fine-
\:‘j Tuning Adjustments and Monitoring of PID Control section.

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

Upper Limit Value
Lower Limit Value

Output Range

v

Bit 3

v

— =
’

N

Bit 4

'.
> Time

Bit 4 does NOT turn ON until range is exceeded.

@\ For details about the Setup tab in the [PID] dialog box, see the following B Fine-
Note: . . . .
X2 Tuning Adjustments and Monitoring of PID Control section.

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

@V\ote' For details about the Setup tab in the [PID] dialog box, see the following B Fine-
\3]' Tuning Adjustments and Monitoring of PID Control section.
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B Control Block Variable Elements [1]-[6] Status
Elements [1]-[6] perform fine-tuning adjustments of PID control.

For details, see the following ®Fine-Tuning Adjustments and Moni-
toring of PID Control section.

B Fine-Tuning Adjustments and Monitoring of PID Control
Clicking the instruction after setting up special variables and control block vari-
ables to the PID instruction displays the following [PID] dialog box. Fine-tuning
adjustments and monitoring of the PID control settings are available in this dialog
box.

@V\% There is no tuning feature to automatically adjust each parameter.
€ Monitor
While in Monitoring mode, use the Monitor feature to monitor the PID instruction
execution result.

Pro-Control Editor Operation Manual Chapter 4 Online Editing

P 0
MANLAL

= llee] [=

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

ltem Types of Lines/Colors
Setpoint Black dotted line _—

Process VariablelBlack solid line

Control Variable [Blue solid line

'I-Vote' Types and colors of graph lines cannot be changed.
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Each value can be adjusted while monitoring. The values set here reflect the
special variables or control block variable elements [1] to [6].

Pro-Control Editor Operation Manual Chapter 4 Online Editing

4 PID

‘E Momlol”f 2 Tune ‘;“"f Chart " S Selup‘

R0
MANLAL

Setpoint;

Tieback:

Iz
o

= =] = =] =] =

2
a

Reset:
Ratg:
Deadband:
Dffset:

DETL:

0

0

e
%

repeats J min

minutes

[ Close ||| Canes)

Help

Setpoint

Sets the target value.

Tieback

When the PID instruction in the logic program does NOT pass power, the value

set here will be output.

Proportional Coefficient [KC]
The Control Variable’s output is based on the difference between the Process
Variable and the Setpoint.

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

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

Setpoint

Difference

When proportional
/coefficient is large

When proportional
coefficient is small

Remaining
Difference
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Note:

9-42

X2

When using proportional control, when the Process Variable is smaller than the
Setpoint and the control amount reaches its maximum limit at 100%, if the Setpoint
and the Process Variable match (no difference), the control amount becomes 0%.

Control amount*

100%

0%

.
»

Setpoint Process Variable

* Control amount: output per unit time

Number of Integration Times [Reset]

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

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

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

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

When the number of integration
times is increased

Setpoint |/ N\ / __\.._ ,/_\_/_\

When the number of
integration times is
decreased

Time
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Derivative Time [Rate]

Proportional control or integral control that requires a certain time (time constant)
cannot respond quickly to a disturbance, and cannot return to the target value
quickly.

Derivative control monitors the difference against the disturbance, and when a
difference is large compared to the previous difference, a large amount of control
Is given to provide a quick response.

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

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

When derivative
time is increased

Setpoint ——--—- - - VAR

When derivative
time is decreased

Time

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

I\~
Setpoint =/ X/ X _F = e

PID Deadband

v

Time

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

tional control.

When Offset is set

Setpoint p—rrmrrm T T e Remaining difference

When Offset is not set

\{L Offset Value

/l Ti mre
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Sampling Time [DFTC]

Provides noise reduction of the connected device’s measured data acquired by the
Loop Update Time. Calculates a running average of the previous filtering result
and the currently acquired data.

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

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

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

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

The following tables compare the Tune tab and Parameter variables, and the Tune
tab and control block variable. 1000 times the values in the proportional coeffi-
cient, integral times, and derivative period are written in the control block vari-
able.

Tune Tab Scale Factor Parameter Variables
Setpoint x 1 > SP Variable
Tieback x1 B Variable
Tune Tab Scale Factor Control Block Variable
Proportional « 1000 Proportional Control Block
Coefficient Coefficient Variable [1]
Integral number Integral number of Control Block
. x 1000 . . .
of times times per minute Variable [2]
Derivative Derivative number of |[Control Block
. x 1000 . : .
period times per operation |Variable [3]
Control Block
PID deadband .
Deadband x 1 Variable [4]
Control Block
Offset .
Offset x1 Variable [5]
. . L Control Block
Sampling time .
Sampling time ([x 1 pling Variable [6]
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& Chart
Process Variable (PV), Setpoint (SP), Control Variable (CV), Deadband, and Clamp
Limits can be monitored. The monitoring setup is available in the Chart tab.

% PID

|E b it ” M Tune"

=Sho

Py 0 Process War - Setpoint -
MANLIAL Contralled Var = ) Deadband
Clamp Limits
=5 cal
El
|| Zoom In | || Zoom Jut |
“weidth: seconds
|| Close I || Camesl || Help
Show
Chart types and lines of each item monitored are listed the following table.
Item Types of Lines/Colors
Setpoint Black dotted line _——

Process Variable |Black solid line
Controlled Variable |Blue solid line

Clamp Limits Red dotted line | ————————
Deadband Gray zone
‘I'Vote: Types of lines/colors cannot be changed.
X2)
Scale
Top: Set the upper limit of the chart
Bottom: Set the lower limit of the chart
Width: Set the width of the chart in seconds. Sampling time can be
changed in the Preference area of the Monitoring tab by clicking
Option in the Editor’s File menu.
‘Note

\gj Previous data cannot be monitored.
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@ Setup
You can preset the range (upper and lower limits) set to all parameters during the
programming mode.

|E tamitor ” 3 Tune ||m Chart”é G?‘ Setup |
=5 caling = Output Clamping
1) Raw Hi lmit: |
g Engineering Units Mame of unit: Lo limit:
Flat maic —J B may glm% = =Anti-Feset Windup:
Fyaw ijn: EU rmir; I Hi fit: m
= Cantrol L lrit;
Loop update time: |1 | milliseconds
2 Direct [SP-PY) i) Reverse [PV-5P) J‘ "’P DPDP J\J\ J‘J‘
Cow ] o]
[ ][] [ ]

These settings are not available during the monitoring mode.

Scaling

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

Raw:

Percent:

Engineering Units:

All Input/Output values to the connected device are shown in
raw form with a conversion rate of 0.

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

* Raw max=EU max

e Raw min=EU min

Values in percent are set in the display area.

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

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

 EU max =100

* EUmin=0

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

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

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

e EUmax=n
e EUmin=0
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Control

Loop Update Time: Set the time cycle to acquire data from the connected device.
The Loop Update Time becomes the output update time/
period.

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

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

Setpoint

Time

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

Setpoint
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Output Clamping

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

For details, see « Control Variable Exceeds the Upper Limit (Bit 3)
or Lower Limit (Bit 4) in the M Control Block Variable section.

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

B How to Adjust the PID Constant

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

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

Step Response

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

\ 4

Control Amount

Time

Max. Temperature
Rise Rate (R)

|
|
| R=Variation/t
|
|

=

i
i

. |
! Time (Min.)
|

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

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

“Derivative Time” = 0.5*L [min.]
ae?8 TON (Timer ON Delay)

IN: Timer starting bit Variable

PT: Preset time of timer _lNTON ob

Q: Time up flag PT ET

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

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):

e 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:
» \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.
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& Example
Inthefollowing example, thedrivewill be started 5 secondsafter "Enable Drive"is
turned ON.
Charging_Condenser
Enable_Drive TOM Start_Drive
[ | N Q {3
S000PT  ET |

Tl

4 PT S
A : ¢ D E

A: When power isapplied to thetimer input bit (IN), thetiming bit (TI) turnsON, the
timer beginstiming, and thee gpsed time (ET) increments. Thetimer output bit (Q)
remains OFF.

B: Theeapsedtime (ET) equa sthe preset time (PT), thetimer output bit (Q) turns
ON, and theelapsed time (ET) staysfixed at the preset time. Thetiming bit (T1)
turns OFF.

C. Thetimer input bit (IN) turns OFF, thetimer output bit (Q) turns OFF, and the
elapsedtime (ET) isreset to 0.

D: Thetimer input bit (IN) turnsON, and thetiming bit (T1) turnsON. Thetimer begins
timing, and theelapsed time (ET) increments.

E Thetimerinput bit (IN) isturned OFF before the elapsed time (ET) equals preset
time (PT), thetimer output bit (Q) remains OFF, theelapsed time (ET) isreset to 0.
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CREE TOF (Timer OFF Delay)

IN: Timer startingbit Variable
PT. Presettimeof timer —INTOFQ—
Q. Timeupflag BT ET

ET: Present valueof timer

When thetimer input bit (IN) stopsreceiving power, the TOF instruction addsthe
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 thetimer starting bit (IN), the TOF instruction starts, and:
e VaiableET (theeapsedtime) isreset to zero.

» Variable.TI (thetiming bit) turns OFF.

« Variable.Q (thetimer output bit) turns ON, and the instruction passes power.
When thetimer starting bit (IN) stops passing power to start the TOF instruction:
* Vaiable.ET (theeapsedtime) beginstoincrement, inmilliseconds.

* VariableTI (thetiming bit) turnsON.

« Variable.Q (thetimer output bit) remains ON.

Whentheeapsed time (Variable.ET) incrementsand equal sthe preset time
(VariablePT):

» VariableET (thedapsed time) staysfixed at the preset value.

» Variable.TI (thetiming bit) turns OFF.

« Variable.Q (thetimer output bit) turns OFF.
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& Example

Thefollowing diagramisan exampleof high-voltage cabinet fansthat 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 a {
| GO000(PT  ET |
M
Tl
Q ll '

P c b £ f
A: Thetimer input bit (IN) turnsON, thetiming bit (T1) remains OFF, thetimer
output bit (Q) turnsON, and the elapsed time (ET) isreset to 0.
B: Thetimer input bit (IN) turns OFF, thetimer startstiming (TI turnsON), and the
timer output bit (Q) remainsON.

C. Whenthedapsedtime (ET) equalsthe preset time (PT), the timer output bit (Q)
turns OFF, thetimer stopstiming (TI turns OFF), and the elgpsed time staysfixed
at presettime (ET=PT).

D: Thetimer input bit (IN) turnsON, thetiming bit (T1) remains OFF, thetimer
output bit (Q) turnsON, and the elapsed time (ET) isreset to 0.

E Thetimer input bit (IN) turns OFF, thetimer startstiming (TI turnsON), and the
timer output bit (Q) remainsON.

F. Beforethedapsedtime (ET) equasthe preset time (PT), thetimer input bit (IN)
turns ON, and thetimer stopstiming (T1 turns OFF). Thetimer output bit (Q)
remainsON, and theelapsedtime (ET) isreset to 0.
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SR TP (Timer Pulse)

IN: Timer gartingbit
PT: Presettimeof timer
Q: Timeupflag

ET: Present valueof timer

TP
N Q
PT ET

When thetimer input bit (IN) receivespower onetime, the TPinstructionturnsON the
output bit (Q) for theduration 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 ispassed to thetimer starting bit (IN), the TP instruction starts, and:

* Vaiable.ET (thedapsedtime) beginstoincrementinmilliseconds.

» VariableTI (thetiming bit) turnsON.

« Variable.Q (thetimer output bit) turns ON astheinstruction passes power.

Whentheeapsedtime (Variable.ET) equal sthe preset time (Variable.PT):

» VaiableET (theeapsed time) staysfixed at thepreset valueif the TPinstructionis
till receiving power.

» Variable ET (thedapsedtime) resetsimmediately to zeroif theinstruction stops
receiving power.

» VariableTI (thetiming bit) turns OFF.

« Variable.Q (thetimer output bit) turns OFF.

When thetimer starting bit (IN) stops passing power to start the TPinstruction, the
elapsed time (Variable.ET) isreset to zero, and thetimer output bit (Variable.Q) turns
OFF — only if it has aready reached the value of the preset time (Variable.PT). Other-
wise, it continuestiming, and thetimer output bit (Variable.Q) remainsON.
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& Example

Thefollowing diagramisan exampleof alampthat lightsup for three secondswhenthe
switchispressed.

Light_Up_3 _Seconds
Switch TP Lamp
| | N @ {3
| J000|PT  ET |

A: Thetimer input bit (IN) turnsON, thetimer startstiming (T1 turnsON), and thetimer
output bit (Q) turns ON.

B: When the elapsed time (ET) equal sthe preset time (PT), thetimer output bit (Q)
turns OFF, thetimer stopstiming (T1 turns OFF), and the el apsed 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) turnsON, thetimer startstiming (TI turnsON), and thetimer
output bit (Q) turns ON.

E Thetimer input bit (IN) turns OFF, thetimer continuestiming (TI remainsON), and
thetimer output bit (Q) remains ON.

F. When the elapsed time (ET) equal sthe preset time (PT), thetimer output bit (Q)
turns OFF, thetimer stopstiming (T turns OFF), and sincethetimer input bit (IN) is
OFF, theelapsed time (ET) isreset to O.
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eyl CTU (UP Counter)

CE: Counter starting bit VagTal‘Jb le
R Counter reset bit —CE Q-
' R

PV: Preset value of counter -

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
incremented by oneif the counter reset bit (Variable.R) is OFF and the current value
(Variable.CV) issmadller than Preset value (Variable PV).

Whenthe current value (Variable.CV) isequd tothe preset value (Variable.PV), the
counter output bit (Variable.Q) isturned ON, and theinstruction passes power.

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

The counter output bit (Variable.Q) isaso turned OFF.
€ Example

Thefollowing diagramisanexampleof the CTU ingtructionnotifyingthe
Error_Detection output when five errors have been counted during aone-minute period.

Minute_Timer_Start OperationError_Counter_Reset
| | Oy
Operation_Error_Counter
Operation_Error_Occur | CTU Error_Detection
—F CE @ {—
F
SPY CW

%te: The counter isreset every scan. To count an event like the ex-
2] ample above, be sure that the PT instruction is positioned before
the CTU instruction’s position. The CTU instruction is a level in-

put.
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St CTD (DOWN Counter)

CE: Counter starting bit Variable
. CTD
R Counter reset bit e ol
PV: Preset vaueof counter R
P ooCY
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 oneif the counter reset bit (Variable.R) isOFF.

When the current value (Variable.CV) becomesequal to or lessthan zero after
decrementing, the counter output bit (Variable.Q) isturned ON, and theinstruction
passes power.

When the counter reset bit (Variable.R) isON, the preset value (Variable.PV) isset to
thecurrent value (Variable.CV).

The counter output bit (Variable.Q) isaso turned OFF.

€ Example

Thefollowing diagramisan exampleof the CTD instruction passing power and notifying
theError_Detection output when five errors have been counted during aone-minute
period. Thetimer resetsthe counter every minute.

Minute_Timer_Start OperationError_Counter_Reset
] | oy
1 | : St
Operation_Error_Counter
Operation_Error_Occur =75 Error_Detection
—IP | E @ O

I
5 (P 2

Note:  The counter is reset every scan. To count an event like the ex-
S ample above, be sure that the PT instruction is positioned before
the CTU instruction’s position. The CTD instruction is a level in-

put.
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SRl CTUD (UP/DOWN Counter)

CE Counter starting bit Variable
UP. Counter Up Instruction | CETUDQ_
R Counter reset bit up - Qu
PV: Preset valueof counter Ev ES

Q:  Counter output

QU: UPCounter flag

QD: Down Counter flag

CV: Present valueof 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 Ouiput Discrete

Variable. Q Counter Output Discrete

When executing the CTUD instructionwhilethecounter upinstruction Variable UPis
ON, theexecutionissimilar with the CTU instruction (up-counter).

When Variable. UPisOFF, the executionissimilar withthe CTD (down-counter)
indruction.

After executingthe CTUD ingtruction:

 Ifthecurrent value (Variable.CV) isequal to or greater than the preset value
(Variable.PV), the Counter Output and UP Counter Output (Variable.Q and
Variable.QU) areturned ON.

 Ifthecurrent value (Variable.CV) isequd to or lessthan zero, the Counter
Output and Down Counter Output (Variable.Q and Variable.QD) areturned ON.

& Example
Thefollowing diagramisan exampleof the CTUD ingtruction continuoudy counting up,
from 0 to 10, and then down from 100 O.
The SecondTimer outputsapulseto the Up/Down Counter every second.

The UP bit turns ON when the Up/Down Counter reaches 0, and turns OFF when the
Up/Down counter reaches 10 (the preset value).
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UpDown.QD UpDown.UP
{ | &}
UpDown.QU UpDown.UP
| ] oy
1T LAY

SecondTimer.Q UpDown
SecondTimer.Q [Tan il
i N a E o
1000/PT  ET P QU
F QD
napy oy

Qlk\l\ote: If the counter reset bit (Variable.R) turns ON when the Counter Up

XA jnstruction (Variable.UP) is ON, the current value (Variable.CV) is

set to zero. If the counter reset bit (Variable.R) turns ON when the

Counter Up instruction (Variable.UP) is OFF, the preset value
(Variable.PV) is entered to the current value (Variable.CV).

)l BCD (BCD Conversion)

A: Data BCD

—ENM  DMN—
B: Result to be stored A B

When the BCD instruction isexecuted, abinary number assigned to A isconvertedto
binary-coded decimal format, and theresultisplacedin B.

The BCD instruction does not passpower if an error occurs. Thefollowing tablelists
thecombinationsof A and B inwhich BCD instructions can be executed.

A B
Integer

fege Integer
Integer Constant

Thelargest value of A that can be converted isOx SF5EOFF. If A istoo large,
#FaultCodeisupdated with the error code, and #Overflow isturned ON.

8.2.15 #Faultcode and 8.2.18 #Overflow

%Ik’v}te:

2]

If the value cannot be converted, the valuein B is undefined.
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€ Example
When Start isturned ON, Data A isconverted to BCD and stored in Data B.

Start BCD
| | EM DM
Data A |A E| Data B

Example) BIN data"99999999" isdesignated for data A, and BCD conversionis

performed.
Bit Position 31 30 23 28 27 26 20 24 23 22 21 20 19 18 17 16 15 141312 1110 9 8 5 4 3 2 10
DataAIuIDIDIUIUIIIuI1|1|1|1I1IuI1Iu|1|1I1I1Iqu|u|uIUI1I el efafefr]

1

Bit Position 41 a0 29 28 27 26 26 2423 22 21 20191817 16 151413121110 9 & 7 & & 4 2 1]
DatthIﬂlﬂlIthIuIlh|0|0I1I1Iulu|1l1InlulllllumllllIulu|1l1|0IuI1I

¥l BIN (Binary Conversion)

A: Data BIN

B: Result to be stored —EN Dg—

Whenthe BIN instruction isexecuted, abinary coded decimal number assignedto A is
converted to binary format, and theresult isplaced in B.

TheBIN instruction doesnot pass power if an error occurs. Thefollowing tableliststhe
combinationsof A and B inwhich BIN instructions can be executed.

A B
Integer

g Integer
Integer Constant

If Alisnot 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
%Ikv\ote: If the value cannot be converted, the value in B is undefined.

X2
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& Example
When Start isturned ON, Data A isconverted to BIN and stored in DataB.

Start BIN
— | EM DM
Data A |& BE|Data B

Example) BIN data"99999999" isdesignated for dataA, and BCD conversionis
performed.

Bit Position 31 30 23 28 27 26 25 24 23 22 21 20 14 18 17 16 15 1413 12 1110 8
DataAhInlnllllInln|1l1lnlnlll1ln|n|1ll|n|n|1l1InInIIIIInIn|1I1InInIII

1

Bit Position 9130232827 2625242327 2120 1919 17 16 15141212 1110 9 & 7 & 5 4 3
Datap LOl0afofalifofafefifrfifofafafifrfifrfofofoJafofr[a]erfi]r]

¥yl ENCO (Encode)

A: Data
EMCO

B: Result to be stored —en onl—
A ]

2 10
1111

Thevalueentered in A isencoded and output to B. The ENCO instruction readsthe 32
bitsin A for thebit position that isON, and thisposition isoutput to B asabinary vaue.
If several bitsin A are ON, themost significant bit positionisoutput to B.

The ENCO instruction always passes power.
The combinationsof vaid variable datatypesfor the ENCO instruction areasfollows.

A B

Integer Integer

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

E.g. If 0x00000008 isenteredin A, the output B is0x00000003.

Bit Position 21302928 27 26 25 242322 21201918 17 16 15 1413 121110 9 & 7 & 3 7 10
L TToToToToTo e oTo o ToToToTo e ToToTo ToTo e ToToTeToTo e To L1 Te o o]
Bit Position #130 292827 26 25242322 21 20 19 18 17 16 16 1413121110 § & 7 4 Z 1
BInlulnlulnlulnIulnIulnIulnIulnIulnIulnlulnlulnlulnlulnlul ofo]

1]
[1]

Qlkv\ote: e |If Oisentered in Input A, the error code “13” is set to
#FaultCode as a minor error (#OverFlow).

8.2.19 #Overflow

e The ENCO instruction does not support variable modifiers (as-
signed bit, word, or byte).
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SRl DECO (Decode)

A: Data
DECO

B: Result to be stored — len pHl—
A B

Thevalueenteredin A isdecoded and output to B. The DECO instruction reads A asa
binary value, and the corresponding bit positionin B isup. 0to 31 areavailablefor
input.

The DECO ingtruction aways passes powe.

Thecombinationsof valid variable datatypesfor the DECO ingtruction areasfollows:

A B

Integer Integer

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

E.g.. If 0x00000003isenteredin A, the output B is 0x00000008.

Bit Position 313029 26 27 26 25 24 23 22 21 20 19 18 17 16 1514 1312 1110 3 8 7 432 10
A IEII'JIEIIDIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEIIIJIEII'JIEIIIJ|U|D|U|D|U|D|U|U|1II|

1 g

Bit Position 3y ansaza 27 2626 2423 22 21 20 1312 17 16 16 14 1312 1110 8 8 7 4 210
B IulnIulnIulnIulnIulnIulnIulnIulnIulnIulnlulnlulnlulnluln|1Inlulnl

@V\ote: » If avalueother than Oto 31isentered in Input A, theerror code
2] “13” is set to #FaultCode as a minor error (#Over Flow).

8.2.19 #Overflow

e The DECO instruction does not support variable modifiers (as-
signed bit, word, or byte).
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vy  JMP (Jump)

—==LahelMame

When the IMPinstruction receives power, control jumpsto the specified label. Unlike
the JSR ingtruction, control doesnot automatically return to therung following the IMP
rung.

A jump cannot be made over aSTART, SUB START , SUB END, ACT START or
ACT END labdl.

Jumping upward can createaninfiniteloop.

%Ikv\ote: Be surethat the time required to execute the entire program will
2] not exceed the value of the Watch Dog Timer.

8.2.26 #WatchDogTime
€ Example
If the Jump InstructionisON, rung 3'sinstruction will be skipped and not executed.

Control will jumptorung 4 withthelabd "Operation Disabled", and instructionsbelow
rung 4 will be executed.

JMP
P |} »» Operation Disabled
Start Operation
3 {1 —
4|- Operation Disabled

9-62 LT Editor Ver. 2.0 Operation Manual — Logic Programming Guide



Chapter 9 — Instructions

SRl JSR (Jump Subroutine)

—r> SubroutineMame<<

When the JSR instruction receives power, the control jumpsto the specified subroutine.
After the subroutine executes, control returnsto therung that followsthe JSR instruction
and continuesto execute that rung’sinstruction. A subroutine name can not be dupli-
cated.

JSR must bethelast instruction onarung.

@ Restrictions
A maximum of 128 subroutine jumpsfrom asubroutine can be executed.

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

8.2.26 #WatchDogTime

SRl RET (Return Subroutine)

—ﬂRETURN:}—l

Whenthe RET instruction receives power, control isforced from asubroutineandis
returnedtoitsoriginal location . Execution continuesfrom therung that followsthe Jump
Subroutine(JSR) instruction.

When asubroutineis completed, the SUB END instruction forcesthe programto
automatically returnto thejump point. Asaresult, the RET instructionisnot dways
needed to perform thisfunction.

TheRET instruction must bethelast instruction onarung.
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FOR
—EN DMN—

MEXT

The FOR/NEXT instruction repeatsthelogic program between corresponding FOR
and NEXT ingtructions, for the number of timesspecifiedin A. After executingthelogic
program between FOR and NEXT the specified number of times(A), the step that
followsthe NEXT ingtruction will be processed.

If A isequal to or lessthan O, thelogic program between FOR and NEXT isnot
executed, but jumpsto the step that followsthe NEXT instruction.

The FOR/NEXT instruction alway's passes powe.
Valid variabledatatypesfor the FOR/NEXT instruction areasfollows:

A

Integer

Integer Array
Integer Constant

@ Restrictions
» EachFORingructionrequiresaNEXT instruction.

» Donotinsartingructionsbeforeor after FOR and NEXT indructionson thesamerung.
» Upto 64 nestscan beincludedin eachinstruction.

If theinstruction exceeds more than 64 nests, amajor error occurs and error code
“4” isdisplayed in #FaultCode.

» Two (2) stacksare used for one nesting. Thetotal number of stacksthat can be used
inalogic programis128. The only other instruction that uses stacksisthe JSR
instruction, which usesone (1) stack.

9.2.44 JSR (Jump Subroutine)

@Ikv\ote: » For information about the errors or warnings displayed by the
X2) Editor’s error check, refer to the Pro-Control Editor Operation
Manual, Chapter 7, Appendix 1 —“Errorsand Warnings.”

8.2.16 #FaultCode

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

8.2.27 #WatchdogTime
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LS Area Refresh Overview

B LS Area Refresh Feature

TheLT unit usesthe LS Area's System Data Areato control the changing of screens,
the sounding of buzzers, etc. Theseare processed asLT display features.

Therefore, when using the functions assigned to the System Data Areasuch asthe
screen change and clock function viathe Controller Feature, thedatainthe LS Area
should be shared between the Display Featuresand Controller Featuresthrough regis-
teringthe LS Areaasvariables.

Thisisdefined asthe LS AreaRefresn.

Itisaso possibleto use an areaoutside of the System Data Arealif the LT 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.)

Other Shared Area

O—-—o6O0or

N

<S>0 600x1DT

User Area System Data Area

Other Shared Area

Special Relays Special Relays

IO0OCO-dA~<>»rmr 1Tw-—0

TheL Sarearefresh timing and the L ogic Symbol updatetiming are not synchronized.
Therefore be sureto use an interlock when programming arefresh for either of thesein
your ladder logic program.
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LS Area Refresh Settings

When using thelogic program to designatethe LS Area, the desired variable must first
beregistered in LT Editor. Thissection describesthisprocedure.

B Variable Registration

INnLT Editor’'sDatamenu, click Variable Typeto openthe Variable Type dial og box.
Thissection describeshow to register avariablewithavariablename”LS' asaninterna
integer array.

The size should be cal culated 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 DataArea, enter "36" words, i.e., 20 wordsfor the System Data Areaplus 16
words.)

4 Variable Type

Mame: [T | (0K
Dizcrete #5 Intemel Cancel
Feal ;
Tirner 2 Input Spply

Courter £ Output I—Ereate ]
Crfigure: 401, —]
= Help

¥ Aray  Size: [20 ZI

Retentive Glaobal

Qlk\l\o\teej: * The Special Relay Areaiscalled the LSS area.

e Themaximum LS sizeis 276 words.

Therelationship between variablesand addressesarelisted inthefollowing table.

Variable Name*! Address LS Address

LS[O] 0 LS0000

LS[1] 1 LS0001 System Data Area
LS[19] 19 LS0019
LS[275] 275 LS0275 Other Shared Data
LSS[0] 2032 LS2032

LSS[1] 2033 LS2033 Special Relays
LSS[15] 2047 LS2047

1. Variable Name: System Variables managed by the LT's ladder logic program

For details about the LT Type C unit, refer to the Device/PLC Con-
nection Manual (provided with the LT Editor).
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OMN | S Area - When not using a Device/PLC

,|“ Do NOT use any areas designated as Reserved.

u
Important

B System Data Area

You can use controller featuresin your logic program to update thisareaand control the
"LT Screen Change' and "Backlight ON/OFF".

|‘ This area can be accessed by registering LT Editor's internal "[LS]" inte-

important Q€T array variables.
Var. . . . .
Address Detail Function Bit Particulars
Name
1 LS[1] Status 0,1 [Resered

2 [Now Printing
3 Writes a set value
4t09 [Reserved
10  [Backlight Burnout Detection
11to 15 |Reserved

2 |System ROM/RAM
Each bit changes according to the 3 |Screen Memory Checksum
GP error function. When an error 4 |SIO Framing
occurs, the corresponding bit will 5  [SIO Parity
turn on. 6 [SIO Overrun
3 LS[3] 7,8 |Unused

Abitthat has turned ON remains Initialization of Internal Memory Checksum
ON until the power is turned OFF 9 Necessary

and back ON, or until RUN mode 10 |Timer Lock Error

is re-entered from OFFLINE mode. 1110 15 lUnused
4 LS[4] Clock Data Oto7 |Storesthe last 2 digits of the Calendar year
(Year)  |'Year/Month/ [8t915 [Unused
5 LS[5] Clock Data |Day/Hour/ Oto7 |Stores01 to 12 (Month) as 2 BCD digits

(Month)  |Minute "Datais | 81015 |Unused
6 LS[6] Clock Data stored in BCD's O0to7 |Stores00 to 31 (Day) as 2 BCD digits

(Day) o 81015 [Unused
7 [S[7] | ClockDam |2digits. 0to 7 |Stores 00 to 23 (Hour) as 2 BCD digits
(Hour) (Eg) 8to 15 [Unused
8 LS[8] Clock Data  [98/02/01 17:15 Oto7 |Stores00 to 59 (Minute) as 2 BCD digits
(Minute) 81015 [Unused

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

*1 Variable names used when accessing the LT.
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LS Var.™ . . . .
Detail Function Bit Particulars
Address| Name

11 LS[11] Control 0 |Backlight
1 Buzzer ON
2 [Starts Printing
3 Reserved
4 Buzzer --- 0:enabled 1:disabled
5 Reserved

Interrupt Output when touching panel to turn
6 |the display ON. (Interrupt Code:FFh) 0:
Disabled 1:Enabled
71010 [Reserved

11  [Hard copyoutput- 0: Enabled 1:Disabled
12 to 15 [Reserved
12 LS[12] |Screen Display |FFFFh : Screen clears almostimmediately
ON/OFF Oh: Screen turns ON
13 LS[13] |Interrupt Output |Using a Switch Part or other method to write absolute value data from
LT causes an output of the interrupt code using the contents of the
bottom 8 bits ( Will not output FFh)

15 LS[15] |Screen Display |Write the Screen | 0to 14 [Screen change number, 1 to 8999.
No. No. in binaryto (1to 1999 when using BCD input)
change the 15 Forced Screen Change
screen display 0:Normal 1:Forced Screen Change
16 LS[16]
17 LS[17] | Reserved
18 LS[18]
19 LS[19]

*1 Variable names used when accessing the LT.
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Chapter 10 — LS Area Refresh

,' This area can be accessed by registering LT Editor's internal "[LSS]" in-

]
/mportant teg er arl’ay

- Var. Name ™ Contents
Address '

2032 LSS [0] Share Relay Data
2033 LSS[1]
2034 [SS[2] Resenved
2035 LSS [3] Binary Counter - 1 second
2036 LSS [4] PartScan Time
2037 LSS [5] Reserved
2038 LSS [6] Part Scan Counter
2039 LSS[7]
2040 LSS[8
2041 LSS[9
2042 LSS[10]
2043 LSS[11] Reserved
2044 LSS[12
2045 LSS[13
2046 LSS[14]
2047 LSS[15]

*1 Variable names used when accessing the LT.
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LT and Device/PLC Data Sharing

When using controller featuresto communicatewith aDevice/PLC, dataisshared via
theLSArea. However, if datasharing between the controller functionsand the Device/
PLC'sdataregister exceeds 16 words, the performance of screen display functions may

dow.
Display processing Device/
Controller function PLC
System Data System Data Top
LS[O] Area LS0000 Area Address*1
—P System Data
\ Area
LS[19] LS0019 FnWord™
LS[20]| Read Area LS0020| Read Area )
—> Read Area
LS[35] LS0035 ¥ (Data) f mWord™
hare Ar hare Ar
LS[275] Share Area LS0275 Share Area
LSS[0] LS2032
Special Relay [ Special Relay
LSS[15] LS2047
I
LS Arearefresh provides |

data sharing

SIO Data Transfer

provides data sharing

1. Start Address defined in Initial Settings.

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

3. m= 0to 16 Depends on size of Read Area designated in Initial Settings.

10-6
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If you want set the Read Areaand Variable L Sto exceed 16 words, the Read Areacan
be set up to 256 words, and Variable L S can be set up to 276 words. A maximum of
16 wordsisrecommended when setting datathat is shared between the controller,
display processing functionand Device/PLC.

E.g. WhentheVariable LSsizeisset to 36 words and the Read Areaiis set to 256

words.
Display
Controller Processing Device/
Function Function PLC
Ls[0]| System Data LSDDQU System Data System Data
Area Area > Area 20 Words
L3 [35] LE003h 16 Words
256 Words
L3[275] Lsoozig|:

E.g. WhentheVariable LSsizeisset to 276 words and the Read Areais set to 16

words.
Display
Controller Processing Device/
Function Function PLC
L2[0]| System Data LSIJI]_IJIIJ System Data System Data
Area Area + Ly Area 20 words
LE[25] _ LS0035 16 Words
256 Words
Lafz?a]|: LE0027h

* When the controller’s logic program, tags used to update the Display

! Processing feature and the logic program from an external 1/0 unit

Important attempt to change the same variable at same time, priority is deter-
mined 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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@Ikv\ote: Utilizing the Read Area to share data between the LT and Device/PLCs
2] allowsyou to usethe LT asthe expansion unit of an external device as
well asfor construction of POP machines for factory automation or an
I/0 information terminal for production control.

SN

Writes LT Data

LT
I External
= = Device
o [ o
T Reads Controller Data

I/O Unit v

(KA LT Type C and Device/PLC LS Area Refresh Cautions

Usethe L SAreaRefresh featureto control the system areausing the controller feature
or to view Read Datafrom a Device/PL C. Pro-face recommendsthat you use the data
send/receivereated Initialize areaor the Operation Designation Change parameter
settingsto control therefreshing of datain thisarea, rather than refreshing the datain
addresses L S000 to L S0035 and L S2032 to L S2047 intermittently viathe control ler
feature.

If thefrequency of the LS Area'sdatarefreshisincreased, the LS AreaRefresh may
not be executed within one scan. Asaresult, Device/PL C communication errorsmay
occur.

VariableLSisaninteger variable, andthelengthis 32 bits.

When the System Data Areais 16 bitslong, thelow 16 bitsare enabled.
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Thischapter explains|/O driversrelated tothe LT unit’s1/O unit.
SABEEEK When using an LT Type-H unit, refer tothe LT Type-H Driver Manual.

/O Driver Overview

To performexternd /O, the LT unit’s1/O unit must be attached and itsrelated I/O

driversmust beinstalled.

@I;}V\Ote.'

When an |1/O error occurs and the controller stops, create the fol-

2] lowing 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 #l OFault,
and logic execution is stopped by assigning 1 to #Command.

#IOFault

‘ Off

—_

hACHS
EM DM
N oUT

#Command
0]

When an |/O error occurs, #l OFault will turn ON. Detailed infor ma-

tion can be checked by #l OStatus.

8.2.17 #lOFault and 8.2.19 #Command
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Flex Network I/F Driver

Thissection describesthe Flex Network driver menusinthe LT unit’'s OFFLINE mode.

Prior to executing any Flex Network Driver menu instructions, be sureto download the
Flex Network driver from LT Editor softwareinyour PC. The Flex Network Driver is
used withthe LT Type-B, Type-B+, and Type-C.

For the procedures on shifting to OFFLINE mode, refer to the
LT Series User Manual (sold separately).

11.2.1 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, refer to the
LT Series User Manual (sold separately).

Select [FLEX NETWORK DRIVER] inthe[ CONTROLLER MENU]. Thefollowing

window will then appear.

<To select communication check>

MATH INITIALIZE /Flexetwork MENU

COM. CHECK |
ERR S-Mo. DISPLAY'
1/0 MONITOR |

The following diagram describes the action of the LT and I/O signal when
m the RUN mode of aladder logic program is reset or shifted to OFFLINE
Important — mode. All I/0O unit output hold settings will be ignored. Be sure you un-

derstand these actions before performing areset or shifting to OFFLINE

mode.
LT Condition RUN OFFLINE RUN
N o) from Logi 0 from Logi
. utput om LoOgiC utput om LoOgiC
OFF
I/O Signal . Program Program

« The RESET mode's I/0O signal OFF timing is NOT fixed.
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11.2.2 Communication Check

The number of the Flex Network /O unitsthat have been connected to the Flex Net-
work |/F units, aswell asthe S-No.Sthat have been connected to each 1/0 unit, will be

checked.

Viathe communication check operation, thefollowingitemscan be checked:
* currently connected /O units

« currently mafunctioning I/O units(connection section)

€ Communication Check Procedure
1. Pressthe COMMUNICATION CHECK button, and the COMMUNICATION

CHECK SETUPwindow will appear.

Set Communication Speed to either 6 or 12. Setting the communi cation speed faster
may causetheunit to be easily influenced by noise. Generally, set thisspeed to

6M bps.

COM.  CHECK SETUP NE)(T
TRANSFER SPEED MMbps? [:::::::]

When this test is performed, all

connected | /0 unit $-No. s are reverse
color. When wiring the |/0 units, be
sure all S-Mo. s use original settings

and are unigue.

2. Pressthe NEXT button, and the COMMUNICATION CHECK window will

appear.
Press START to begin the communication check.

The currently connected 1/0 unit's S-No. will bedisplayedinreversecolor.

COM. CHECK

Total Cormected 140 units [ |

Conrected S-Mo.s are reverse color.

Toreturnto the FLEX NETWORK MENU window, pressthe RET button.
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11.2.3 Error S-No.

If the Error Code No. 841 occurswhile alogic program is being executed, the S-Nos.
of thel/O unitsthat have been excluded from the communication circuit and malfunc-
tioning 1/O unitswill be checked.

11.3.3 Flex Network I/F Unit Troubleshooting

@ Error S-No. Procedure
1. Touchthe CONTROLLER MENU window’'sFLEX NETWORK DRIVER sdec-
tion.

The FLEX NETWORK DRIVER MENU will appear.
2. Pressthe FLEX NETWORK DRIVER MENU's ERROR S-NO. DISPLAY.
The ERROR S-NO. DISPLAY window will appear, and the error check will begin.

The currently connected I/O unit's S-Nos. will appear, and the I/O unit S-No. with
theerror will beshowninreversecolor.

ERR S-No. DISPLAY

Error S-Mo.s are reverse color.

11.2.4 I/0O Monitor (I/0O Connection Check)

Check each Input and Output terminal betweenthe LT and I/O unit. To check inputs,
monitor the I/O unit of output signalsonthe LT. To check outputs, monitor theLT unit’'s
output signalsonthel/Ounit.

B |/O Monitor Check Procedure
1. Select the CONTROLLER MENU window's FLEX NETWORK DRIVER, and
the FLEX NETWORK DRIVER MENU will appear.

2. Select the FLEX NETWORK DRIVER MENU window's /O MONITOR, and the
following /O MONITOR SETUPwindow will appear.

[/0 MONITOR SETUP
TRANGFER SPEED (os) [ g
S-Ho.
MODEL CODE
VARTABLE TYPE
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TRANSFER SPEED
Set TRANSFER SPEED to either 6 or 12 Mbps. Setting afaster transfer speed
may result ininterference caused by noise. Normally, set this speed to 6Mbps.

S-No. (Station no.)
Select S-No. from 1 to 63.

MODEL CODE

Select one of thefollowing models: X16TS, YO8RL, Y 16SK, Y16SC, XY08TS,
ADO4AH, and DAO4AH.

The FN-X32TS, FN-XY 16SK, FN-XY 16SC, FN-XY 32SK, and FN-

XY 32SC moddsare not included inthe selection. Therefore, select asubgtitute
model, from the table below, that can check the I/O monitor’s connection.

Models Performing I/O ENXB2TS FN-XY16SK FN-XY32SKS™
Monitoring FN-XY16SC FN-XY32SCS™
Substitute Models Performing Y16SK or
I/O Monitoring X16TS X16TS Y16SC XYO8TS
0 Input 0-15 0-15 - 0-7
Output - - 0-15 0-7
Input 16-31 - - 8-15
+1
Output - - - 8-15
S-No.
Input - — — 16-23
+2
Output - - - 16-23
Input - — — 24-31
+3
Output - - - 24-31

& Monitoring the FN-X32TS
Use X16TSasasubstitute.

Lower 16 bits (0-15 bits) can bemonitored by assigning the station number
set inthe1/O unit to the S-No.

Upper 16 bits (16-31 bits) can be monitored by assigning val ues created by
adding 1 to the station number set in the 1/0 unit to the S-No.

@ Monitoring the FN-XY 16SK or the FN-XY 16SC
Use X16TSasasubstitutefor input, and Y 16SK or Y 16SC as asubstitute
for outpui.

Input and Output cannot be monitored s multaneoudly.
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11-6

€ Monitoring the FN-XY32SK, FN-XY 32SC

Use XY 08T Sasasubstitute.

I nput and output of bits0—7 can be monitored by assigning the station number
set inthe I/O unit to the S-No.

I nput and output of bits8-15 can be monitored by assigning the valuesby
adding 1 to the station number set in thel/O unit to the S-No.

Input and output of bits 16-23 can be monitored by assigning to the S-No. the
values created by adding 2 to the station number setin the I/O unit.

Input and output of bits 24—-31 can be monitored by assigning to the S-No. the
values created by adding 3 to the station number setin the I/O unit.

VARIABLE TYPE
Select either DISCRETE or WORD.

* Only the Word setting can be used for FN-ADO4AH and FN-DAO4AH.
3. Pressthe NEXT button, and thefollowing I/0O MONITOR window will appesr.
Thiswindow’sitemswill vary depending onthe VARIABLE TY PE selected.
Refer to the information for the corresponding I/0O unit model(s).

@Ik\l:)te: This I/O monitor cannot be used with the high-speed counter and
2] single-axis positioning unit.

@ FN-X16TS/FN-XY08TS/FN-Y 08RL/FN-Y 16SK/FN-Y 16SC/FN-

XY 16SK/FN-XY 16SC/FN-X32T S/IFN-XY 32SK/FN-XY 32SC

I/O MONITOR (when VARIABLE TYPE is set to DISCRETE)
TheINPUT areatermina numberswhere datahas been entered will appear in
reverse color. Touching an Output areatermina number will output the data
and reversethat number’scolor.

1/0 MONITOR [FET |
o1
INPUT

I I Y Y 1 I B
N N YT I Y IR IR
QUTPUT

HENFEREEE

Y I ) R Y Y R

Theabovewindows display themaximum input/output pointsof an /O unitin
the Flex Network system. Thenumber of input/output pointsdependson each
I/Ounitmodd . Usetherangeof /O pointswithineach unit, beginningwith“0.”
When using aninput-only 1/0 unit, useonly theinput areaof thewindow, and
when using an output-only I/O unit, use only the output area. WWhen using aunit
with inputsand outputs, use both theinput and output aress.
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I/O MONITOR (when the VARIABLE TYPE is set to WORD)

Theinput data, if any, will bedisplayedintheinput field. Enter the necessary
datain the output section viatheten-key keypad. After entering data, touch
the OUT key to output the data. Datawill be displayed in the decimal format.

[/0 MOMITOR

INPUT SHo. 1

[ o] 65539

OUTPUT

[ o] -5

Enter data within the output range, according to the number of the I1/0
points in each 1/O unit.

I/0 Points I/0 Range
8 0 to 255
16 010 65535

Data will be output to the I/O unit for the number of I/O points accord-
ing to the MODEL selected on the I/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
o Monitor[ oJoJofofofo[1]1]o]ofo]o]o]1]o]entering 386"
Bpointl__ it vtV v v by v
OutputUnitt |+ 1 &+ '+ 11 | 0 | 0 | 0 | 0 | 0 | 1 | 0 |Outputs "130"

@ For FN-ADO4AH/FN-DAO4AH

I/O MONITOR (Channel Setting)
The system switchessuccessively through the selectable settingswhenthe
channel areaispressed.

| /0 MONITOR SETUP M @]
.

When the NEXT buttonis pressed, the system switchesto the next I/O
MONITOR screen. The screenisdifferent for FN-ADO4AH and FN-
DAO4AH.
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€ For FN-ADO4AH

/0O MONITOR
Thisdisplaysinput data.

| 0 MONITOR
S—No .1

CH

INPUT RANGE = 0 ~ bY

L ]

Co0 - 40950

fer ]

Wakokk kok ok

Pressing the [RET(URN)] button returns control to the[I/O MONITOR] screen.

A/D Conversion Table

Input Range Setting Input Range
0~5 0~40%
1~5v 0~40%
0~10v 0~40%
-5~5V -2048 ~ 2047
-10~10v -2048 ~ 2047
0~20mA 0~40%
4~20mA 0~40%

The filter type, A/D conversion sampling counts and maximum/mini-
mum elimination settings will operate under the settings saved in the
I/O unit. To change the settings saved in the I/O unit, change the set-
tings viathe 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

I/O MONITOR

Enter datawith thekeypad. Withthe LT unit, touching the screen’ sdatadisplay will call
up thekeypad. After entering al data, push the[OUT] button to output the data. All
dataisdisplayedin decimal format.

1/0 MONITOR [ReT |
o, 1

CH 1
QUTPUT RANGE @ 0 -5

0l o - 4095)

ELER LY

e Touch the up and down arrow to increase/decrease the range value.
Each time the value is changed, the new value is output to the I/O unit.

e Pressing the [RET(URN)] button will clear the current data, even if the
output hold setting in the I/O unitis ON.

D/A Conversion Table

Input Range Setting Input Range
0~5v 0~ 4095
1~5v 0~ 4095
0~10v 0~409%
S5~5/ -2048 ~ 2047
-10~ 10V -2048 ~ 2047
0~20mA 0~ 4095
4~20mA 0~ 4095

« The setting for the Range Selector switch is loaded into the unit only
when the I/O unit’s power is turned on. When changing the Range
Selector switch’s setting, make sure to turn the I/O unit’s power off
and then on.

e 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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11.2.5 Flex Network I/F Unit Troubleshooting

Thefollowingisadescription of possible problemsthat may occur when using the Flex
Network I/F unit, and their solutions.

B Flex Network |/F unit I/O Errors

For a detailed explanation of Flex Network I/F unit 1/0 errors, refer
to the appropriate Flex Network Unit Users Manual.

B Error Codes

I/O errorsincludethose occurring during writing and reading. When one of theseerrors
occurs, the controller writes an error code to # OStatus.

€& SettingErrors

Error Code Problem Solution
Internal variable error mapped to I/O
501 .
terminal.
502 External variable error mapped t /0O
terminal.
503 Oulp.utvariable error mapped to /O Reset the variable used.
terminal.
504 Discrete variable error mapped 1o
analog terminal.
505 Integer variable error mapped to
discrete terminal.
506 Variable type not supported by driver. | Correct the variable type.
507 Variable is not mapped to terminal. Map the variable to all terminals.
The LTE fle may be damaged or a
801 Terminal numbers are duplicated. malfunction has occured during downloading
ofthe lte flle.
Two or more areas are using the same area
802 M ultiple S-No. exist number, possibly causing transfer failure.
Download the project file again.
The LTE fle may be damaged or a
803 S-No. is outside of accepted range. malfunction has occured during downloading
ofthe le flle.
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
staions. Reset so there is no S-No. overlap.
Two or more I/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 wih single-axis Two or moreT.I/O. units .are using the same S-
806 posioning Uit No. The positioning unit usesS-Nos. for four
stafions. Reset so there is no S-No. overlap.
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Error Code Problem Solution
The ID Number loaded from the LT units
. : built-in Flex Network I/F is invalid. The Flex
821 There s no Flex Network 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 faled 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

841

There is an I/O uniterror (loose
connector, malfunction, efc.)

Check all related wiring.
Refer to the Flex

Network User Manual (sold separately).

842

Disconnected output signal line of
analog unitinput sensor (A/D
conversion unit)

This is likely due to disconnection in the
output signal line. Check the sensor's output
signal line.

843

Error in the high-speed counter unit

The High-Speed Counter unitdetected an
error.

Refer to the Flex
Network High-Speed Counter User

Manual (sold separately).

844

Inifialization error in the high-speed
counter unit

Check to see if the communication line is
disconnected, power is not supplied to the
/0 unit, or the I/O unitis malfunctioning.

845

Communication error with the high-
speed counter unit

Check to see if the communication line is
disconnected, power is not supplied to the
/0 unit, or the I/O unitis malfunctioning.

846

Error in the single-axis positioning unit

The positioning unit detected an error.

Refer to the Flex

Network Single-Axis Positioning Unit
User Manual (sold separately).

847

Communication error with the single-
axis positoning unit

Check to see if communication line is
disconnected, power is not supplied to the
/0 unit, or the I/O unitis malfunctioning.

€ Internal Errors

Error Code

Contents

Solution

850

859

Driver Error.
Amajor system error has occurred.

Resetthe LT. Ifan error code sl appears, ty o
identfy ifthe error is due o the LT itseff or ta
related/connected device.

Wite down the error code
and refer tothe LT User Manual.
Contact your local Pro-face distributor.
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DIO Driver

Thissection explainsthe LT OFFLINE mode’'s DIO menu. The DIO driver should be
downloaded fromthe LT Editor, before executing the DIO menu. TheDIO driver is
used withtheLT TypeA.

For instructions on how to move to the OFFLINE mode screen, refer
tothe LT Series User Manual (sold separately).

11.3.1 DIO Unit Self-Diagnosis

Thissection explainshow to usethe DIO unit’s Self-Diagnosisfeature.
For detailed information, refer to the LT Series User Manual (sold

separately).
Touch the OFFLINE screen’s Controller Menu to open the DIO Menu area.

<When DI O Driver has been Selected>

AN CTRL MEMNU DI0 MENU

e

Touchthe DIN/DOUT key to open thefollowing 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

Touch either the[Set] or [Start] key to start the self-diagnosis.

Thischeck sendsan output signa from the output unit to theinput unit. Therefore, prior
to performing this check, be sureto 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 1/0 signal will turn OFF,
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LT Condition RUN OFFLINE RUN

Output from Logic OFF Output from Logic

/O Signal Program Program

OFF

//:\\
/A

| The RESET mode's I/O signal OFF timing is NOT fixed.

]
Important

Usethefollowing diagram when creating the DIN/DOUT loopback cable.

COM Al
24V B1
COM A2
24V B2 1
i L
NC A3
NC B3 DC24Vv
NC A4
NC B4
DOUT15 A5
DIN15 B5 1]
DOUT14 A6 —
DIN14 B6 1]
to to to
DOUT1 A19 —
DIN1 B19 1]
DOUTO A20 —
DINO B20 —j
Recommended Products
Connection Type Manufacturer Model Number
. FCN-361J040-AU (Connector)
Scldered Type Fujsu FON-3600040-B (Cover)
FCN-3631040
Crimped Type Fujisu FCN-3630-AUIS
FCN-360C0404-B
ABTBX36 (Terminal Block)
Terminal Block Unit Type Mitsubishi AC+TB (Cable)
(**= cable length)
Yokogawa TA40-ON
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11.3.2 I/O Monitor (I/0O Connection Check)

OntheDIO driver menutouch [I/O MONITOR] to call up thefollowing screen:

<When I/O Monitor has been Selected>

1/0 MONITOR SETTINGS
MODULE NUMBER. (No.0-1) Ijl
INPUT TERMINALS
CUTPUT TERMINALS

Sdlect 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’supper right corner
“RUN” button, the[I/O MONITOR] screen would appear.

1/0 MONITOR
o MODULE No. =

Lol | o o o of o -

el s ol n so] e ] us

QUTPUT
[ ] ez

Whenthe[INPUT TERMINALS] is[DISCRETE], theinput termina (S-No.) will
appear inreverse color. Whenthe[OUTPUT TERMINALS] is[WORD], usetheten-
key keypad to enter thedata. When using aLT unit, touch the dataentry field and the
ten-key keypad will appear. After entering data, touch the [OUT] key to output the
data. Datawill bedisplayedinthedecimal format.
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11.3.3 DIO Unit Troubleshooting

Thisareaexplainshow to solve possible DIO unit problems.

B DIO Unit Input Errors

lamp is OFF and
no input can be
performed.

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 input can be o
performed. Program is incorrect Correct program

DIO Unitis defective Contact your local Pro-face distributor.
Input monitor Common line wiring check.

Inputcommon line is incorrecty wired.

Common line breakage check.
Common terminal looseness check.

External imput power is incorrect

Provide the correct voltage.

Connector is not securely attached.

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 Input

DIO Unitis defective.

Contact your 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 wrns Connector is notsecurely attached. Attach the connector securely.
ON or OFF.

Noise is causing unit mis-operation.

Reduce the noise level.
Atiach a surge killer.
Use a shielded cable.
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B DIO Unit Output Errors

Error Type Possible Cause Solution

DIO unitis defectve. 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.t monfor Program is incorrect
lamp is OFF and Output area is completely OFF, Correct program.
no ouput can be
performed [Enable I/0] box is not selected. Setthe [Enable I/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. Contact your local Pro-face distributor.
lines do notgo Currentleakage, residual voltage Change design of external device. l.e.
OFF causes causes incorrect recurrence. 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
codeto the#l OStatusvariable. Thelogic program continuesto operate. Thefollowing
explanation of possibleerror causes and solutionsfor when the DIO unit isattached to

theLT.
@ Setting Errors

Error Code Contents Solution
501 Internal variable error allocated to I/O terminal.
5 External variable error allocated o 110
termingl.
503 Output variable error allocaied o /O terminal. | Resetthe variable used.
Discrete variable error allocated to analog
504 .
fermingl.
Integer variable error allocated o discrete
505 .
fermingl.
506 Variable type not supported by driver. Correctthe variable type.
Two or more terminals are using the same
801 Terminal numbers are duplicated. ferminal number, possibly causing data
transfer failure. Download the LTE file again.
Two DIO units are using the same mocule
802 Multiple modules are used. number. Resetthese numbers so they do not
overlap.
803 Module number has exceeded 1. Setamodule number from 0t 1.
a4 Unitrumber S fom L lietolhe DIO unit nearest the rear face ofthe LT
. : More than one DIO driver has been added to
805 Driver configuration error e O Tee
o LTE fle contains more modules than the
&1 No DIO hardware unitexists. acial rumber of o LT
& DIO-: No harcware unitexists, or thetypeis | The ID Number loaded from the buitt-in DIO
invalid. unitis invalid. The DIO unitmay be broken.
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&€ RuntimeErrors

Error Code Contents Solution
Read-out data is incorrect After o
810 successive read atempts, the LT has Increase the time of the Input signal's ON
detected that the value read outfrom the DIOis|  period.
incorrect

Output dafa is incorrect. Incorrect output data

1l was detected from the buitt-in DIO unit by an Check 1o see ifthere is noise interference.
internal loopback check.
. Incorrect output data was detected by an
A2 DIO output data is incorrect iieral loopbeck check,

& Internal Errors

Error Code Contents Solution
850 .
Driver Error Record the Error Number and confact your local
864 A major system error has occurred. Pro-face distributor,
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Error Message List

This chapter explainsthe error messagesthat can appear onthe LT unit. Theerror

messages explained here arethoserelated tothe LT Editor program only.

For further information concerning LT error messages, refer to
LT 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 LT
Editor.

"Fatal Error:
Drive check Failed"

The LT's current I/O driver
isincorrect.

Check that the I/O driver set
in the logic program file
and the driver installed in
the LT are the same.

"Global Data Area

The dowloaded file's data

Download the project file

nnn:[mmm:ooo]"

in the lader logic program.

Too Small" may be damaged. again. Ifthis does not fix the
problem, contact your local
Pro-face dealer.
"Can't Set Priority" The LT's system file is Download the project file
incorrect. The file may again.
have been damaged
during downloading.
"Exception Afatal error has occurred | 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 existin
the logic program file on the
screen, is used.

Download the projectfile
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 projectfile
again.

"Bad Type xxx"

The Logic program variable
"XXX"s type is different from the

Download the projectfile
again.

"Unknown register type"

This variable type does not

"Register is missing"

Cannot find variable used for

"S100 file index is
out of range”

Cannot find variable used for
Reading.

"T 0o many entries
in the S100 file"

Too many variables are being
used. Limitis 2048.

"S100 file is missing"

Cannot find S100 (variable

Download the projectfile
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.
Also reduce the number of
array variable elements, or
shorten the name of variables
and labels.

LT Editor Ver. 2.0 Operation Manual — Logic Programming Guide




Chapter 12 — Error Messages

Error Codes

Thefollowing table describes#FaultCodeerrors.

Error Code |[Level Cause

0 Normal No error

1 Minor The calculation result, or the result of the conversion
of a Real variable to an Integer variable has resulted in

2 Major Areference was used for an area outside the array's

3 Major Areference was used for a bit outside the Integer's (32
hit) range

4 Major The stack has overflowed.

5 Major Incorrect command code is being used.

6 - Reserved for System.

7 Major The Scan time is now longer than the Watchdog time.

8 - Reserved for System.

9 Major Software Error.
Depending on type of problem, system may need to be
restarted.

10 - Reserved for System.

11 - Reserved for System.

12 Minor BCD/BIN Conversion Error

13 Minor BCD/BIN Conversion Error

14 - Reserved for System.

‘Note: Major Faultsand Minor Faults

« When amajor error occurs, the controller immediately stops ex-
ecuting the logic program.

e When a minor error occurs, the controller is able to continue
executing the logic program.
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Program Errors

Thefollowingtableexplainsthe LT Editor’slogic program operation errors.

preserved

Error Type Possible Problem Solution
Control Memory power is cut  |Battery Alarm Change Battery
and Hold Area data is not Memory Alarm Exchange Unit

Program Malfunction

Program transfer mistake.

Download the project file
again with LT Editor.

Data is output from 1/O even in
STOP mode.

When output data performs
RUN/STOP switchover, I/O
output hold is enabled.

Disable this feature.

Soon after entering RUN mode
unit changes to STOP mode

A Command 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 theL 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
if there 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 1/0*1 is not selected.

Setthe Enable I/O.

1. Enable 1/0O is used to input and output data between the LT and /O units. After
downloading the logic program to the LT unit, the external 1/0O devices cannot
operate in RUN mode. (As a safety precaution, the 1/0 is not enabled in the
default setting.) Be sure to set the Enable 1/0 before trying to read/write data to

1/O.

For setup details, refer to the Programming Guide.
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