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Important Information

While every effort has been made to ensure that the information contained

within this document is accurate, under no circumstances shall IDEC Corpora-
tion be held liable or responsible for indirect or consequential damages resulting
from the use of or the application of IDEC programmable logic controller com-

ponents, individually or in combination with other equipment.

In line with our policy of continuous improvement, we reserve the right to make

product changes without notice.

All persons using these components must be willing to accept responsibility for
choosing the correct component to suit their application and for choosing an
application appropriate for the component, individually or in combination with

other equipment.

All diagrams and examples in this manual are for illustrative purposes only. In no
way does the inclusion of these diagrams and examples in this manual constitute
a guarantee as to their suitability for any specific application. To test and approve

all programs prior to installation is the responsibility of the end user.
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By using IDEC Corporation’s software product, you are consenting to be bound by the
IDEC Corporation software end user license agreement included as a part of this
package. If you do not agree to all of the terms of this agreement, you must erase all
installed IDEC Corporation software files from your system.

User Comments

IDEC Corporation is eager to receive comments about its products and docu-

mentation. If you have any comments, please phone, fax, or mail them:

IDEC Corporation
1175 Elko Drive
Sunnyvale, CA 94289

PH: 800-262-4332
FAX: 800-635-6246

www.idec.com
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1. INTRODUCTION

The WindLDR™ Tutorial is an introduction to IDEC’s third release of
WindLDR™ Jadder logic programming and monitoring software for all of pro-
grammable logic controllers (PLCs): the Micro series, the FA series, the ONC
series and the MicroSmart. This tutorial is a good starting point for first time
users of IDEC’s WindLDR and PLCs. Once you are familiar with WindLDR,
the WindLDR™ Reference Manual and the user’s manual specific to your PLC

will be your primary reference guides.

This tutorial provides the basics to get you up and running. You will accomplish

the following tasks by completing the exercises in this manual.

*  Create/edit ladder logic programs using WindLDR's easy-to-use program
editing features

*  Print your ladder logic programs for hardcopy review

*  Download programs to your PLC and monitor their operation

*  Monitor the program for testing and troubleshooting purposes

Document Conventions

This tutorial is divided into two sections: basic and advanced instructions. Basic
instructions are discussed in Chapters 4 through 8. Advanced instructions are

discussed in Chapters 9 through 15.
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Basic instructions are applicable to all PLC types. However, differing advanced

instructions are applicable to each of the Micro?, Micro>C, FA series, ONC
series and MicroSmart PLCs. Unless otherwise noted at the beginning of each

chapter, instructions are applicable for all PLC series.

Please refer to the user’s manual that accompanied your PLC for a more detailed

explanation of the basic and advanced instructions.
The following conventions are applicable to this manual:

Action items are denoted by the following arrow graphic.

@ This symbol appears before each set of instructions. Follow these

steps to easily complete each lesson.

Action items requiring a specific entry appear bold and underlined. For example,
enter 1234.

Menu instructions are separated by an arrow (=»). For example, “Click Config-
ure => PLC Selection” means to click Configure from the Menu Commands

toolbar and then to click PLC Selection from the drop down menu.

While all keyboards are set up uniquely, the ENTER, RETURN, or NEXT key

is always written as [ENTER] in this manual.

The majority of the WindLDR screens and dialog boxes are applicable to all PLC
types. However, some screens and dialog boxes differ depending on the PLC
type. Unless there is a difference among PLC types, all screen and dialog box
examples in this tutorial will reflect the ONC PLC.
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On-Line Help

Help screens are available from most menus and screen options. These Help

screens provide on-line assistance to guide you through a process or procedure.

To access On-Line Help, click the ? icon in the Menu Commands toolbar at

any time.

Conterts| Search | Bock | Pimt | oo | m |

Hewad DR
FA2J,FA3S CP11MM1T Help Reference

Introduction

PLC Features -¢

Allocation Tahle
Special Internal Relays
Basic Instructions Overview 1

Advanced Instructions Cverview

Error List

Menu Commands
Shartcuts

Legal Issues
Contact IDEC

Technical Support

If any information on the
screen displayed is of
special interest, then an
arrow and a balloon will
direct your attention to
that point.

Registered users of IDEC’s WindLDR software are entitled to telephone support. To

qualify, complete the registration card that came with your WindLDR software,
and return it to IDEC. For assistance, call 1-800-262-IDEC (4332). Press 2 and
then 1 to contact the PLC Technical Engineering Group. To contact us through

E-mail, write: support@idec.com via the Internet.

© 2001 IDEC CORPORATION
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2. PLC OVERVIEW

What is a PLC

Before you start this tutorial, you should have a basic understanding of how your
PLC works. If you are unfamiliar with PLCs, this chapter provides a good start-
ing point for this tutorial. If you already have a general knowledge of PLCs, you
can skip this chapter and go directly to Chaprer 3, Getting Started.

Functionally, a PLC examines the status of input interfaces and, in response,
controls something through output interfaces. Combinations of input and out-
put data are referred to as logic. Several logic combinations are usually needed to
carry out a control plan or program, as it is commonly called. This program is
stored in memory using a programming device. All logic combinations stored in

memory are periodically evaluated by the processor in a predetermined order.

Programmable
Logic

- CcCv2Z2-—
- CUv-HCO
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Elements of a PLC System

All PLC systems consist of five basic components and a programming device to
enter instructions. With larger PLCs, these components are usually modular, and
a system is constructed by placing the appropriate modules in a rack. In the
larger I/O PLCs, like the FA series, the ONC, and the 24-1/0O MicroSmart, the
power supply, the CPU, and the I/O cards are all separate modules; they are then

combined to complete the PLC. In the smaller “brick type” controllers like the

Micro-1, Micro2, Micro’C, and the 10-,16-1/O MicroSmart, all of the compo-

nents are usually contained in the same housing.

Pro%ramming

evice

Power Supply

Input Devices Output Devices

Pushbuttons Relays
Proximity Sensors Starters
Light Switches I/0O Interface Solenoids
Photoelectrics Pilot Lights

Selector Switches

Displays

PLC System Components
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Programming Device

The programming device allows the programmer to enter instructions into the
PLC’s memory. This is typically accomplished either by a hand-held programmer
or by a PC with programming software such as IDEC’s WindLDR. IDEC offers

both methods of programming.

Power Supply

The power supply takes line voltage (typically 120V AC) and converts it to 12V
or 24V DC which is required by the CPU and the internal circuits of the input/

output interface.

Central Processing Unit (CPU)
The CPU is the brain of the PLC. It receives input data, performs logical deci-

sions based on the program, and drives the outputs accordingly.

Memory

The processor memory stores the user’s program, I/O data, timer and counter
values, analog values, and any control constants that the programmer creates.
IDEC PLC user programs are stored permanently in nonvolatile Electrically
Erasable Programmable Read Only Memory (EEPROM). Programs stored in
EEPROM are safe during power outages and can be reprogrammed with the

proper equipment (that is, a program loader).

Unlike EEPROM, Random Access Memory (RAM) temporarily stores register,
timer, and counter values in the PLC. Although RAM is volatile, it is backed up
by a 30 day capacitor.
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Input Interface

The input interface provides an electrical interface between the input devices and
the processor’s internal logic control circuits. Input devices include such items as
pushbuttons, float and limit switches, operator selector switches, pressure

switches, and sensors.

OPTO-COUPLER

-
Power i

Supply = —
oL

-

Input Circuit Program

In the illustration above, when the pushbutton is closed, the light emitting diode
(LED) turns on. This light in turn switches on a phototransistor connected to
the internal circuitry. This means of keeping the input wiring and internal circuitry

electrically separate is known as optical isolation.

Output Interface

The output interface provides the means of using the processor’s low voltage signals
(12V DC) to switch power to a field output device. This is done either with an

electromechanical relay (see figure on the next page) or phototransistor.

Output devices include such items as pilot lights, relays, alarms, digital displays,

motor starters, valves, and solenoids.

NOTE: The output voltage to the device is only switched by the processor’s power
supply. The output voltage is not supplied by the processor’s power supply.
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: = e E

— —— Supply
Lo Jed

Relay Output Circuit Diagram

INTERNAL
CIRCUITS

How PLCs Work
PLCs are generally programmed in what is known as ladder logic. This method of

programming was established because it could be closely related to the hardwired

relay logic (see figure below) that PLCs replaced.

+ —_
| @_
= T
Cuprent | o——n/vJ
low :?L B -
) 2

——a T o—

Typical Relay Logic Diagram

© 2001 IDEC CORPORATION 2. PLC OVERVIEW




2-6 WINDLDR™ TUTORIAL

The hardwired systems operated just as the previous diagram shows. The power
was supplied to the circuit; and, if there was a path for current to travel through,
then the output would be energized. The concept of ladder logic programming is
identical to this. The entire program is solved each scan — starting from the first
element on the top left of the diagram, then solving left to right, top to bottom,
just as current would flow. In the following ladder logic diagram, the order of

solution would start at A and proceed sequentially through ]J.

7\ 7"\

T TT

{I
7\

Ladder Logic Sequential Flow Diagram

PLC Scan

The operations carried out in a PLC are accomplished by a sequential process
referred to as scanning. The scan time is most often the criterion when PLC speed
is questioned. It is essentially how quickly the PLC can look at its inputs, solve
the user’s programmed logic, and then update the outputs accordingly. A more

elaborate description is given on the following page.
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...................................

Start of Scan

. 1. Read Inputs _l

PLC’s

P TYPICAL
4. Communications
END . and Housekeeping PLC 2. Execute
Instruction SCAN Programmed Logic
; t 3. Update Outputs
PLC Scan
Read Inputs

Input(s) status is (are) read into the input table. The input table does not change

until the next cycle of the scan when the input(s) status is (are) read in again.

Execute Programmed Logic

The program that is stored in the PLC’s memory is executed or solved. Ladder
logic is solved sequentially left to right and then top to bottom one rung (ladder

logic line) at a time. Logic results of the outputs are set to an internal output table.
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Update Outputs

The output(s) status in the internal output table is (are) sent to the physical out-

put(s) (e.g., relay, starter, pilot light).

Communications and Housekeeping

If required, information is exchanged with other devices. Single scan transitions
are logged, timers and counters are updated, and a system diagnostics check is

performed in preparation for the next scan.

NOTE: Steps 1, 3, and 4 are consolidated in the PLC’s END instruction.

Defining Ladder Logic Input Conditions

A typical line or rung in a ladder logic program contains several input conditions.
Each condition is like an “if” statement. “If” a condition is “true,” then a particu-
lar action will take place by the PLC. Likewise, “if” the same condition is “not
true,” then the action will not take place. The program is solved in this manner by
the PLC determining if the defined conditions are true or not. Conditions are
defined by the programmer as contacts—either an Examine-On contact or an

Examine-Off contact.

Examine-On Contact I I

Examine-On contact is true when the input terminal is hot (the LED light on
the input is ON).

Examine-Off Contact —|/|—

Examine-Off contact is true when the input terminal is not hot (the LED light
on the input is OFF), regardless of whether the input device (pushbutton, etc.) is

considered a normally open (NO) or normally closed (NC) device.
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Getting Started

This tutorial walks you through the process of creating basic programs using the
IDEC PLC instruction sets. Each chapter introduces you to a new instruction

and includes a programming exercise using that instruction.
Before you begin this tutorial, you must first complete the following steps.

Installing WindLDR

The WindLDR software is supplied on a CD and is accessed from the PC after
installing the files onto the hard disk. When copying the software files to the PC,

the application creates a directory in which the files will reside.

The WindLDR destination directory name is configurable but defaults to
WindLDR. This directory holds all of the executable files.

@ To install the WindLDR software:
1. Insert the installation CD into the PC’s CD Rom drive.
2. In Windows 95, 98, 2000 and NT4.0 click the Start ® Run

from the task bar.

3. Enter D:setup.exe in the Run dialog box. The “D” indicates
the CD drive. Your PC’s CD drive may be designated by

another letter.

© 2001 IDEC CORPORATION 3. GETTING STARTED
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A series of screens displays to walk you through the installation process.

4. When prompted for the destination directory, you can use the
default directory, C:\Program Files\IDEC\WindLDR, or enter

another destination directory for the installation files.

Starting WindLDR

When you install WindLDR, use Windows Explorer to create an icon for
WindLDR on the PC screen.

To start WindLDR, double-click the WindLDR icon.

The WindLDR screen displays.

W WindLDR 2.11w - [C:\WINDLDRA\START1.LDR] [_[5]x]
Menu Commands Toolbar P |l Fie Edi View Configwe Comple Onire Window Help NEET

> | D|=lE| 8k ¢ |nl| »] Q) ol mE 7
i e 1 e S S
Advanced Instructions Toolbar 3= EERC R ERNEGE R R

Basic Instructions Toolbar # | 1 |.7|[4 Hit o oA el | = | B |l P 3 o555 4

This program shows a Normally Open contact Il turning on an Output QD. fi
[Fung ifw.o. B/B is Pump A is

1 Wired to Il Wired to QO
|

I
Start 1

t + .

Column

Rung

0 of]

[ Openilet [ com1 [ ooo | 01: 000,00
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NOTE: You can enlarge your screen by clicking the maximize button in the upper
right corner of the WindLDR screen and then clicking the maximize

button in the upper right corner of the ladder program screen.

Program Editing Features

There are four ways to create/edit WindLDR programs:

1. Advanced and Basic Instruction Toolbars

Each icon in these toolbars represents a programming instruction. To insert
an instruction in your program, simply click on the instruction icon and
then click in the area of your program screen where you wish to place your
instruction. This “point and click,” easy-to-use method is the convention for

all exercises in this tutorial.

2. Hot Keys

To use a “hot key” to access an instruction, type the first letter of the instruc-
tion you wish to insert (e.g., “O” for Output). The Coil Selection Dialog
box lists all instructions beginning with “O.” You can then scroll down to the
desired instruction, and click the OK button or press the [ENTER] key to

confirm your selection.

3. Cut and Paste

Select the coil, ladder line, or rung using your mouse. Then, either click the
Copy icon or use [CNTR] + [c]. Finally, select the location on your program

screen where you wish to place your instruction, and either click the Paste

icon or use [CNTR] + [v].
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4. Right Mouse Button

You can also access instructions by clicking your right mouse button and
selecting the desired instruction from a series of drop down menus. For a

more detailed description of functions accessible through the right mouse

button, please refer to the Windl DR™ Reference Manual.

Deleting an Entry

To delete an instruction from your program screen, click on the instruction and
press the [DELETE] key, or click your right mouse button to access the Delete

command.

To delete a rung, column, or ladder line, click on the appropriate area, and then

click your right mouse button to access the Delete command.

NOTE: To delete a line (vertical or horizontal), use the Eraser icon in the Basic

Instructions Toolbar. Or, use the keyboard commands: [CNTR] +
[, [« L[ ]or[ J]asdesired.

To create a line (vertical or horizontal), use the Pencil icon in the Basic

Instructions Toolbar. Or, use the keyboard commands: [SHIFT] +
[ L[], [ ] or[ J]asdesired.
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Selecting Your PLC Type

You can use WindLDR to program all of IDEC’s PLCs. However, you must
choose your specific PLC type before you begin programming.

@ To select the correct PLC:
1. Click Configure = PLC selection... from the Menu Commands

toolbar, or click the Select PLC icon.

The PLC Selection dialog box displays.

2. Click the correct PLC type.

3. Click the Configure button.

The PLC Configuration dialog box displays.

4. For the Micro-1, click the expansion unit (if needed) for your

PLC. For the Micro®, Micro’C or Micro Smart, click the spe-
cific base unit and expansion unit (if needed) for your PLC. For
the FA and ONC series, there is no need for additional selec-

tions.
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5. Click the OK button or press the [ENTER] key to confirm.
Notice that you return to the PLC selection dialog box.

6. Click the Use as Default button at the bottom of the PLC

selection dialog box.
The selected PLC type displays in the Default: field.
7. Click the OK button or press the [ENTER] key to confirm.

The selected PLC type appears in the status bar at the bottom of the
WindLDR screen.

IMPORTANT: When installed, WindLDR defaults to the ONC.
If you select another PLC, a message appears:
“Changing the PLC will cause certain changes to
be made. These changes cannot be undone. Pro-

ceed?” Click Yes to accept this.

The correct toolbars for your PLC display.
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Configuring PLC Function and Communication Settings

After you choose the correct PLC type, make sure that the PLC function settings
are configured properly. For the purpose of this tutorial, choose the default func-

tion settings.
To configure the function settings:
1. Click Configure = Function area settings... from the Menu
Commands toolbar.

2. The Function Area Settings dialog box displays.

3. Click the Default button for every selection to accept it. Other-

wise, perform the necessary changes, and click OK.
4. Click the OK button or press the [ENTER] key to confirm.

NOTE: The Function Area Setting dialog box for the ONC
differs from the dialog box for the Micro, FA series and

MicroSmart, as shown on the following page.

Please refer to the user’s manual included with your PLC

for a detailed explanation of function settings.

TiIP:  The Stop Input field in the Function Setting window
allows you to physically bring your PLC to the stop or run

mode with a designated input switch.
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Micio-1 Function Area Setting [x]

Run/Stop |Keep | Extemal Function | Communication |

I Siop input | Communication Port Settings |
I Reset Input Baud Rate: j i OK
Data Length: (8 = 2 Cancel |
Ly Paity.  |Even =l Defaut |
Stop Bits: 1 =
Poi:  |COM1 =l Iﬂl
~PLC Hetwork Settings |
&1
1N Device No.: ks

[vor | [#cancer || peaut |[ Bust ][ zhen |

Micro-1 Function Area and Communications Settings Dialog Boxes

Micio-3C Function Area Setting =]

| Keep | Pracessing Made | Cateh Input | Input Filter | Comm 4| *

Stop Bits: 1

Communication Settings
I~ Siop Inp G ication Port Seting
I Racet nput Boud Rote: [ ECETIMNNNNE ]
Datalengt: [7 =] # Cancel |
Parity: Even = Default I
[Levew |

Helj
Port: COM1 ey

i~ PLC Network Settings
& 1:
© 1N Device No.:

i Le] L]
&7

¥ OK I x(:anml nefaunl [ List I 7 Help |

Micro? and Micro>C Function Area and Communications Settings Dialog Boxes
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OpenNet Function Area Setting E

| Keep | Madule ID | Fitter/Catch | Data Link | €4|*

I Stop Input
I” Reset Input rC ication Port Settings
- - OK
Run/Stap Selection at Memary Backup Errar Baud Rate: 2L =] ¢
’V & Run [Default)  Stop Datalength: |7 = » Cancel
Parity:  |Even = Default

Stop Bits: |1

¥ Help

- [ ik

Port: COM1

- PLC Network Settings ———————————————
" 11

© 1N Device No.:

¥ OK I xCancal Defaulll [H List | # Help I

ONC Function Area and Communications Settings Dialog Boxes

FA-2J Function Area Setting [x]

Run/Stop |Keep | Extemal Function | Errar Output | Max 1,4 ¥

[~ Stop input ~ Communication Port Settings
I™ Reset Input Baud Rate:  [CEENNNNE =]
Data Length: (8 = 2 Cancel |
Start Group

Parity: Even Defautt |
 Manual Start any.
" Auto Start Stop Bits:
#Help |

|

Port: COM1

~PLC Metwork Settings —————————————

11
ks

1N Device No.:

i L
&7

[vor | [#cancer || peaut |[ Bust ][ zhen |

FA Series Function Area and Communications Settings Dialog Boxes
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MicroSmart Function Area Settings [ ]

[Fun/5top | Keep | Special Input | Commurication | Dthers |

T~ Use Stop Input

Commurication Port Getfings—————————————— 7
Use Pt ot
[T Use Reset Inpu Baud Rate:  |EETN -

X Cancel

Fesst Input [None)

Datatis [7 3]
~Run/Stop Selection at Memor Backup Error Bty lh @ Defaul
& Run £ Stop

sepBts 1 <]
Port, [COM1 -

PLC Network Setling

11

=11
AN Device No. 000

" 0K | XK Cancel | % Defaulk | B List | 7 Help |

MicroSmart Function Area and Communications Settings Dialog Boxes
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Choosing Ladder Preferences

To customize your WindLDR ladder logic program screen, click
Configure = Ladder preferences... from the Menu Commands toolbar. For the

purposes of this tutorial, choose the settings shown below.

Fiung Dl Col Parameler
¥ Show Rung Comment Coil ‘width: 70
¥ Show Rung Coil Height 22
7 how Tag Hae Line widih: 1
™ Show Allocation Number Tag Comment Lines: 3
™ Show Mnemrics
IV Fix Columns |7_:||

I~ Show Rungs Continuously

Font Font stuls

[Courier New

SO | Kcaea | S Fad P |

Finedsys
T Garamond

Sample———
Lk AaBh¥yZz

Seript

Westem -

To select the font type and size, click the Font button. The recommended font

type and size is New Courier, Bold, 10 pt.
You are now ready to start the tutorial.

NOTE: The text size of the rung comments is not restricted. In the Tag Comment
Lines: field, you can enter any number up to 100. Ideally, IDEC recom-

mends that you use between 1 and 5 tag comment lines.
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Introduction to Basic Programming

As discussed in Chapter 2, PLC Overview, a PLC examines the status of input
interfaces and, in response, controls something through output interfaces. In the
following exercises, you will use the most basic programming instructions to create

simple input/output programs.

Input Instructions

When programming your PLC, a load (LOD) or load not (LODN) instruction
is used before an operand starting at the left bus of the ladder program.The LOD
instruction starts the logical operation with a normally open (NO) contact. The

LODN instruction starts the logical operation with a normally closed (NC) contact.

LOD/LODN Ladder Diagram _|I Ol_
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Output Instructions

The output (OUT) instruction outputs the result of a bit logical operation to the
specified operand. The output not (OUTN) instruction outputs the inverted

result of a bit logical operation to the specified operand.

OUT/OUTN Ladder Diagram | ———A M
10 QO

—l/l—(Q/)-
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Exercise 1: Creating a Start/Stop Program
In Chapter 3, Getting Started, you opened WindLDR, selected your PLC type,

set the appropriate function settings, and set your ladder preferences. You are
now ready to create a ladder logic program using the blank program displayed on

your screen.

In this exercise, you will write a basic ladder logic program that uses a PLC input
to turn on/off an output. The figure below illustrates a simple input/output
scenario in which an normally open (NO) pushbutton is used to turn on/off a

pump. You will use the elements from this figure to create your program.

CONTROL SYSTEMS APPLICATION

INDUSTRIAL

TANK

__START1

gl

_PUMPA

TO PRODUCTION

start 1: NO alternate action pushbutton wired to I1

Pump A: Wired to QO

After you create your program, you will transfer it to your PLC and monitor

its operation.
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Follow the steps below to create a start/stop program. When completed, your
program screen should look like this.

W WindLDR 2 11w - [C:\WINDLDRASTART1] [_[&]x
mEile Edit Yiew Configure Comgile QOnline ‘Window Help == x|
D|=(|| 8[| 2 |me| o o2 R 2]

HEx
Ec0

I m T norol 7 = o I
EEE R R EERERE

] /| @4 HeHA oA of ol 7|~ | & o] 25 sl | TS @

This program shows a Normally Open contact Il turning on an Output QO.

ks

.

[Rurig 1w.o. BfB is Pump & is
1 Wired to Il Wired to QO
I
Start 1 Pump A
2
Pung 3
2

KA _>I_I
[Openilet | comi [ ooo |

01: 000,00

STEP 1: Enter the Start 1 Contact

To enter the Start 1 contact:
1. Click the Normally Open ‘ﬂ-l icon.

Notice that as you move the pointer away from the icon, the

icon symbol remains next to the pointer.
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2. Click on Column 1 of Rung 1.
The Normally Open (LOD) dialog box displays.

You can move from field to field within a dialog box by pressing
the [TAB] key or by clicking in the desired field.

3. Enter Start 1 in the Tag Name: field of the dialog box.
4. Enter I1 in the Allocation Number: field.

5. Enter N.O. P/B is wired to I1 in the Tag Name
Comment: field.

Your completed dialog box should look like this:

Type: Tag Name: [Syem
& Homally Open  alocation o
© Hormally Closed ~ Numbe®
TagName (4.0, p/B is
Comment: L ved to T1
[ vor ] [#cancer] [ #hen |

6. Click the OK button or press the [ENTER] key to confirm.

The Start 1 contact displays at the beginning of Rung 1.
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Step 2: Enter the Pump A Output Coil
@ To enter the Pump A output coil:
1. Click the Output ‘g icon.
2. Click on Column 2 of Rung 1.
The Output (OUT) dialog box displays.
3. Enter Pump A in the Tag Name: field of the dialog box.
4. Enter QO in the Allocation Number: field.

5. Enter Pump A is wired to QO in the Tag Name Comment:
field.

Your completed dialog box should look like this:

Type: Tag Name: [T
& Output Allacation
0000
 Output Not Number: 10
o Tag Name [pyy 3 is
 Reset Comment: | 7% 5 %0
[ wox | [#cancer] [ #hew |

NOTE: Output Not does not display in the Type: field of the
ONC Output dialog box.

6. Click the OK button or press the [ENTER] key to confirm.

The Pump A output coil displays at the end of Rung 1.
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Step 3: Enter a Rung Comment

To enter a rung comment:
1. Click anywhere on Rung 1.

2. Click Edit = Rung comment... from the Menu Com-

mands toolbar, or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen and enter:

This program shows a normally open contact I1 turning

on an output Q0.

IMPORTANT: WindLDR allows you to enter as many charac-
ters as desired. It is recommended that you
keep to the length of the line when writing
rung comments. You can use as many lines as
you want. Press [ENTER] to transition to the

next line.
4. Click OK to save the comments.

The rung comments display above Rung 1.
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Saving a Program

@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.

The Save As dialog box displays.
2. Enter START1 in the File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.
Ladder Preview
@ To print preview this program:
1. Click File = Listings... from the Menu Commands toolbar.

The Ladder Preview dialog box displays.

2. Click your left mouse button or press the [ENTER] key to pre-

view the whole ladder program.
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Printing a Program

g To print this program:
1. Click File = Listing... from the Menu Commands toolbar.

The Ladder dialog box displays. Select Ladder with left mouse
button or hit [ENTER] key to print.

The Print dialog box displays.

2. Enter the correct print options, and then click the OK button.
or press the [ENTER] key to confirm.

Cross Reference
@ To cross reference the entire ladder program:
1. Click File = Listings... from the Menu Commands toolbar.
The Cross Reference dialog box displays.

2. Click your left mouse button or press the [ENTER] key to view

the cross reference file.

NOTE: You may save or print the cross reference file which is presented in

the Notepad file format.
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Closing a Program

To close a program:

1. Click the m icon button in the upper left corner of the

program screen.
A drop down menu displays.

2. Click Close from the drop down menu.
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Configuring the Communication Port

Before you can transfer your START1 program to the PLC, you must set the
proper serial port settings. For this exercise, you will choose the default settings
for your PLC.

To configure the communication port:

1. Click Configure ® Communication settings... from Menu

Commands toolbar.

The Communication Settings dialog box displays asking you to

confirm the communication settings.

=| Communication Settings
[ Communication Port Settings————
Baud Rate:  [9600 :I ¥ 0K |
Datatente  [7 3]
Parity:  [EVEN [# Defunlt
Pait:  [COM1 2]
[ PLC Network Settings
® 11
O 1N Device No.: (000

2. Click the Default button.

WindLDR displays the programmed function settings for your
PLC.

NOTE: Make sure that the Port: field is set to your computer’s

serial communication port.

3. Click the OK button or press the [ENTER] key to confirm.
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Transferring a Program
After setting the communication ports, you are ready to transfer the START1
program to the PLC.

To transfer your program to the PLC:

1. Click Compile = Convert Ladder from the Menu Commands toolbar.

2. Click Online = Download program... from the Menu Com-

mands toolbar.

If the program is not already compiled, a warning box displays ask-

ing you to recompile the ladder.
3. Click the Yes button.

A second dialog box displays stating that the conversion to mnemonics
succeeded. If WindLDR encounters an error in your ladder pro-

gram, an error message will display at this point.
4. Click the OK button.
The Download Dialog box displays.

Micio-3C Download Program Dialog
. . Douinioad Tor Transfer Mode: —
Ladder To Mnemonic Conversion =] = P  Binay oo
 Loader  ASCIl
@ Conversion to mnemornics susceeded. Code fl crested By Dowrload
Device: 000
PLE Start
Program Size: 00254
g i | PLE Stop
¥ Automalic stop before dowrload Cornm Settings
[¥ Automatic start after download 7 Hep

5. Click the OK button or press the [ENTER] key to confirm.

If the download is successful, a dialog box displays confirming the
download. If the download is unsuccessful, an error message dialog

box displays.
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Monitoring a Program

On-line monitoring allows you to monitor or view the programmed (ladder
logic) instructions. Monitoring allows you to watch inputs and outputs turn on

and off and to view the operation of timers, counters, and other operands.

To monitor your START1 program:
Click Online = Monitor from the Menu Commands toolbar.
Notice that the toolbar icons disappear and the monitor screen displays.

If the input is powered ON (energized), a red highlight displays in
both the NO contact and the output. If the input is OFF, the red
highlight disappears from both the NO contact and the output.

W WindLDR 2.11w - [C:\WINDLDRASTART1]
mEHE Edit Miew Corfigwe Corple DOnline  Window Help =& x
a9

This program shows a Hormally Open contact Il turning on an Output QO. =
frung Uu.o. /8 is Pump A is A red highlight displays
1 Wired to Il Wired to QO . .

-a——| within the NO contact
Start 1 P A
. o and output symbols
2 when the input is
powered on.
i

[Rume 3
2
Loy of
[Opentlet [ COMT | 000 | 0000 | FUN | | ool | o1 000,02

NOTE: To exit the monitor screen, click Online = Monitor again.
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Online

The online option offers you many features which allow for powerful monitoring

and manipulating of the program. These features are:

1. PLC Status

To monitor PLC status:
1. Click Online = Monitor from the Menu Commands toolbar.

2. Click Online = PLC Status from the Menu Commands tool-

OpenNet PLC Status =
Run/Stop Status:

Elian Time: ,:l

Scan Time [Max): |2
TIM/CNT Change Status:

PLC Type: FC3A-CPIK
Unchanged
PLC Version: i

Device Number:  |255

Error Status:

[ e ]

Protect Status:

’%ME»— I’Li # Close I #Help I
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2. Batch Monitor

Batch monitor allows you to monitor an array of inputs, outputs, timers,

counters, data registers, and so forth by simply selecting the operand.

Batch Monitor Dialog [x]
Opeiand Ho.

4 » | [PECw) =] T Comment |3 = [a Changs L Ciese
Loooo Qooio Gooz20 Qo030 Goo4n Goos0 Qo060 Qoo7o “? Help

Gooot Qoo Qo021 Goo31 Goo41 Goos1 Goos1 Qo071
ooz Qootz Qoozz Gon3z noo4z Goos2 Goos2 Qoo72
Goon3 Qoot3 Qo023 Goo33 Loo43 Goos3 Goos3 Qo073
Goon4 Qoot4 Qoo24 Goo34 oo44 Qoos4 o064 Qoo74
Qoons Qoots Qo025 Qo035 Qo045 GQooss Q0065 Loo7s
G0oo6 Qoole Qo026 Qo036 L0046 Goos6 L0066 Qoo7e
Gooo? Qoot? Qooz7 Goo37 Loo47 GQoos? Qo067 Qoo7?

To monitor your programs in batches:
1. Click Online = Monitor from the Menu Commands toolbar.

2. Click Online = Batch Monitor from the Menu Commands tool-
bar.

3. Type the desired operand and starting address.

4. Scroll forward and backward by clicking the [+] and [*] buttons.
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3. Communication Error

To view a communication error:
1. Click Online = Monitor from the Menu Commands toolbar.

2. Click Online ®» Communication Error from the Menu Com-
mands toolbar.

Communication Errar =]

of 1] o1 P FA[_1 BAL_O X011

NG Codes [FA/Generic)

Valid Send Request: 0] | Illegal Operand: 0
Invalid Send Request: R/AW Protected: [ 1

Echo-back mismatch: Data Dverrun:

Timeout on char send: Force Buffer Full:

Echo-back timeout Force Search Fail:

Timeout on char recy: Receive Error:

Timeout on reply recy: Progiam Size Error:

PLC reply code invalid: [0 | Wite During Run: [

Sum check/BCC mismatch: | 0] | Rom Pack Writer |

Unable to open COM Port: [ 0] | Read/Wiite: T

Unable to select device: 0] | CRC Enor: 0
PLC Returned NG Code: 0] | Overtime Framing: 0
NG Codes (M3/Generic)

Expansion Unit Error: o bebnEwrme L

Protect Errar: [_o BCCEmor [

Protect Code Enror: [ o DataEnor [

TIM/CNT Preset Error: 1 ELomtiEee [

Clack Data Error: Cq AEiDELS  F T

Other:

¥/ Close | Clear | #Help |
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4. Point Write

o = 0 [z00 [cEc) =]

[T = 0 [z00 [cEc) =]

[c2 = 10 Jiog [pEcw) =]

[0 =l 2 [0 |

[or =] 1 [oec =]
E’LEIUSE | ? Help |

To manipulate your program with the Point Write command:
1. Click Online = Monitor from the Menu Commands toolbar.

2. Click Online = Point Write from the Menu Commands tool-
bar.

3. Type the desired operand in the left box, and press the Tab key to

display its current value.

4. Overwrite the current value by typing a new one into the right

box on the same line. Press Enter.

In the above example, DO is being changed from 0 to 500 and the
preset value of T1 is being changed from 0 to 300.
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NO and NC Conventions

It is important to understand the correlation between an external field device that
is wired to a PLC, the device’s operation conditions, and the PLC’s input logic
programming. The illustrations below show how you can program any switch
wired to a PLC as either NO or NC and how this affects the (controlled) output.

|

I
10001 Qooon
Io001 Qo001

External Switch is Open (OFF)

10001 Qo000
I
10001 Qooo1

External Switch is Closed (ON)
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The following figure illustrates the position of the external field device and its
affect on the programmed ladder logic.

Monitor Screen Display

Rung External Programmed On/Off
# Input Device Logic Status Input Output

! — NO OFF 4< >7

g | e | o |
! . NO ON I @
I I —C -

NC Inputs

In the first programming example, the input is a NO contact. When a NO con-
tact is ON the output is also ON. Likewise, when the NO contact is OFF, the
output is also OFE In the following exercise, the E-Stop (emergency stop) is a
NC external device. You must check to see if the E-Stop is off or if the NC con-

tact becomes open.
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Exercise 2: Creating a Multiple Start/Stop
Program

In this exercise, you will add an additional LOD and OUT instruction and an
E-Stop to the Start/Stop program from Exercise 1. The figure below illustrates a
multiple input/output scenario in which either of two NO pushbuttons can be
used to turn on/off two pumps simultaneously. An emergency NC pushbutton is
used to simultaneously turn off both pumps. You will use the elements from this

ﬁgure to create your program.

CONTROL SYSTEMS APPLICATION

INDUSTRIAL
TANK

PUMP B

_START1_ || _START2

1] 0

_PUMPA__|| _PUMPB _E-STOP

start 1: NO alternate action pushbutton wired to 11

start 2: NO alternate action pushbutton wired to 12

E-Stop: NC alternate action emergency pushbutton wired to I3
Pump A: Wired to Q0

Pump B: Wired to Q1
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Follow the steps below to create a multiple Start/Stop program. When com-

pleted, your program screen should look like this:

05| &[] 12 [mE] o] A w2l wigw] 2]
sool g oo oo |t s 3] 2| LR
e ol g e ol R
) P s = s P s e o = PR )
This program shows a Hormally Open contact T1 turning on an Dutput 00 of
Pump & and 01 of Pump B. Since the E-Stop Switch is an external HC
contact, User must determine when it is off (HC contact is open)

D4+4]

L

H.C P/B is Pup A is
Wired to I3 Wired to Q0

E-Stop Punp R

Purp B is

ired to Q1

g oy

[Opentlet [coM1 [ oo | 01 000,04

Step 1: Open the START1 Program from Exercise 1
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Step 2: Enter the E-Stop on Rung 1
To enter the E-Stop:

1. Click the Normally Closed M icon.

2. Click on Column 2 of Rung 1.

The Normally Closed (LODN) dialog box displays.

3. Enter E-Stop in the Tag Name: field of the dialog box.

4. Enter I3 in the Allocation Number: field.

5. Enter N.C. P/B is wired to I3 in the Tag Name
Comment: field.

Your completed dialog box should look like this:

Normally Closed ]
Type:
 Homaly Open ecle) E-Stop

& Nomally Closed Allocation Murber:  [1000%

Tag Name Comment b [N.C.P/Bis
[wired to 13

6. Click the OK button or press the [ENTER] key to confirm.

The E-Stop contact displays next to Szartl on Rung 1.
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Step 3: Enter the Start 2 Contact on Line 2
To enter the Start 2 contact:
1. Click the Draw Line f I icon.

Notice that the pointer changes from an arrow to a pencil.

2. Click the crossbar (+) to the right of the Starz I contact on

Rung 1, and drag the pointer down to Line 2 of Rung 1.

A line connecting Line 1 with Line 2 on Rung Idisplays.
3. Click the Normally Open ‘ﬂ-l icon.

Notice that the pointer returns to an arrow.
4. Click on the Column 1 of Line 2.
The Normally Open (LOD) dialog box displays.
5. Enter Start 2 in the Tag Name: field of the dialog box.

6. Enter 12 in the Allocation Number: field.

7. Enter N.O. P/B is wired to 12 in the Tag Name
Comment: field.
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Your completed dialog box should look like this:

Normally Dpen

Type: Tag Name:

@ Nomally Open — ayoc oo T
" Normally Closed ~ Number:

TagName (4.0, p/B is
Comment: i ved to 12

[ vor ] [#cancer] [ #hen |

8. Click the OK button or press the [ENTER] key to confirm.

Notice that Rung 1 now has two lines. The Start 2 contact displays

at the beginning of Line 2.

Step 4: Enter the Pump B Output Coil on Line 2

To enter the Pump B output coil:
1. Click the Draw Line m icon.

2. Click the crossbar to the left of the Pump A output coil on the
Line 1, and drag the pointer down to the corresponding cross-

bar on Line 2.

A line connecting Line 1 with Line 2 displays.
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3. Click the Output ‘g icon.

4. Click in the last column of Line 2.

The Output (OUT) dialog box displays.

5. Enter Pump B in the Tag Name: field of the dialog box.

6. Enter Q1 in the Allocation Number: field of the dialog box.

7. Enter Pump B is wired to Q1 in the Tag Name

Comment: field.

Your completed dialog box should look like this:

- Tag Name: [

€ Output Allocation |'

 Dutput Not Number: 1000

et Tag Name [eum B

" Reset Comment: [i7% o g1
[ vor ] [#cancer] [ #hen |

8. Click the OK button or press the [ENTER] key to confirm.

The Pump B output coil displays at the end of Line 2.
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Step 5: Enter a Rung Comment

To enter a rung comment:
1. Click anywhere on Line 1 or 2.
2. Click Edit = Edit Rung comment... from the Menu
Commands toolbar or click the Rung comment ﬂ icon.
The Rung Comment Dialog screen displays.

3. Delete the existing comments in the dialog screen and enter:
This program shows a Normally Open contact I1 turning
on an Qutput Q0 of Pump A and Q1 of Pump B. Since
the E-Stop Switch is an external NC contact, User must

determine when it is off (NC contact is open).

4. Click OK to save the comments.

The rung comments display above Rung 1.
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Step 6: Save the Program

@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter START? in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 7: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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5. TIMER INSTRUCTIONS

Introduction to Timers (TML, TIM, TMH, and
TMS)

Timers are used for time-delay functions in PLC programs, just as relay timers
are used in relay logic control systems. When power is placed to the control
terminals, the timing circuit starts timing. When the preset time setting is
reached, it allows current to flow to the coil of the relay, thus operating the

controlled contacts.

Micro-1, FA1J/2J, FA3S-CP11/-CP11T Timers
These PLCs have 80 built-in timers (T0—T79). All of the timers are 100msec

timedown timers (TIM). Each timer must be programmed with an input to
control the timer and may be programmed with or without an output after the

timer. These timers can be used in on-delay or off-delay applications.

FA3S-CP12/13 Timers
The FA3S-CP12 and -CP13 CPUs have 256 timers, 100msec (T0 —T255) and

10msec (HO — H79). Each timer must be programmed with an input to control

the timer and may be programmed with or without an output after the timer.

NOTE: For details on high-speed timers, refer to the FA3S-CP12 User Manual.
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Micro-1 and Allocation Range Increase Preset Value

FA Series Timer Numbers 9

. Constant:
Micro-1 | TIM To-T79 0—-999.9 sec 100msec 0 — 9999
FA1J,
FA2J,
FA3S- Constant:
CP11, TIM T0o-T79 0-999.9 sec 100msec 0 — 9999
FA3S-
CP11T
FA3S- | TIM | TO-T255 | 0-999.9sec | 100msec | SOMS@nE
CP12 09999
FA3S- .
cpP13 | TIOMS | HO-H79 | 0-99.99 sec | 10msec ch“;;;‘;t

5. TIMER INSTRUCTIONS © 2001 IDEC CORPORATION



WINDLDR™ TUTORIAL BASIC INSTRUCTIONS 5-3

Micro® and Micro3C Timers

Three types of timers are available for the Micro® and Micro®C PLCs: a 100msec
timedown timer (TIM), a 10msec timedown timer (TMH), and a 1msec time-
down timer (TMS). A total of 32 timers and counters can be programmed in the
standard processing mode. Each timer must be allocated to a unique number (0
through 31), and the same number cannot be used for counters. In the high-

speed processing mode, timer numbers 0 through 15 are available.

Micro® and Allocation Range Increase Preset Value

Micro®C, Timers Numbers g

TIM Constant:

(100msec timer) TO0-T31 0-999.9 sec 100msec 0 — 9999

—— Data registers:

. TO-T31 0-99.99 sec 10msec D0 -D99

(10msec timer) (standard
mode)

TMS DO to D31

(lmsec timer) TO —T31 0—-9.999 sec 1msec (high—speed
mode)
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ONC Timers

There are four types of timers available for the ONC controllers:

e 1 second timer (TML)
e 100msec timer (TIM)
¢ 10msec timer (TMH)
e Imsec timer (TMY)

A total of 256 timers can be programmed in a user program. All timers are the

timedown type. Each timer must be allocated to a unique number (T0 —T255).

NOTE: All ONC timers are 16-bit register timers. This allows a preset value of up

to 65535.
. Allocation
ONC Timer Range Increase Preset Value
Numbers
TML T0-T255 0—-65535sec | 1 sec
Constant:
TIM TO0-T255 0 —6553.5 sec | 100msec 0 — 65535
TMH T0 -T255 0 — 655.35 sec | 10msec Data registers:
D0 -D7999
TMS T0-T255 0 —65.535 sec | 1msec
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MicroSmart Timers

There are four types of timers available for the MicroSmart:

e 1 second timer (TML)
e 100msec timer (TIM)
e 10msec timer (TMH)
e Imsec timer (TMY)

All-In-One type CPU module has a total of 32 timers for the 10 I/O type CPU,
or 100 timers for the 16 I/O or 24 I/O type CPU. Slim Type CPU Module has a
total of 100 timers for 201/O type CPU or 40 1/O type CPU. This timers can be

programmed in a user program. Each timer must be allocated to a unique num-

ber (0 — 255).
Allocation Numbers
Mlt:‘rrpn?::art All-In-One Type CPU SlimType CPU Preset Value
! 10/OType | 16 /OType | 241/0Type | 200 | 401/0OType
CPU CPU CPU Type CPU

TML Constant: 0-65535

TIM Data Registers:
10 I/O Type

TMH  |T0-T31|T0-T99 |T0-T99 |T0-T99 |T0-T99 | -D0-D399
Other Types:

TMS -D0-D1299

-D2000-D7999
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Ladder Diagram (TIM) Program List
_| | To Prgm Adrs Instruction Data
10 100 0 LOD I0
1 TIM 0
— | | | ( = 3 LOD 11 10 ’
n To Q0 4 AND | TO
5 ouT Qo
Timing Chart
10 e |1 I
<—10 sec— :
OoN|[ i
TO op | '
ON |—|
I opp | :
ON i i
QO Gy | I
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Exercise 3: Creating an On-Delay Timer
Program

In this exercise, you will write an on-delay timer program that uses a PLC input

to turn on an output after a time delay.

The figure below illustrates an input/output scenario in which a normally open
(NO) pushbutton is used to turn on a pump after a 10 second delay. You will use

the elements from this figure to create your program.

CONTROL SYSTEMS APPLICATION

INDUSTRIAL

TANK

__START1

gl

_PUMPA

TO PRODUCTION

start 1: NO alternate action pushbutton wired to I1

Pump A: Wired to QO
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Follow the steps below to create an on-delay timer program. When completed,

your program screen should look like this:

W WindLDR 2 11w - [C:\WINDLDRATIMERS LDR] HE ES
mEile Edit Yiew Configure Comgile QOnline ‘Window Help == x|
D|=(|| 8[| 2 |me| o o2 R 2]

e o] 2T B s o [l

EERC R REGE R Iy
A 1 e o e o e e PP e

This program shows an On-Delay Timer for Pump R. The Pump will turn on -
10 sec after Start 1 imput is switched on.

JRun H.0. P/B is 10-Sec Timer
1 Wired to I1 On-Delay
TIM T00O
Start 1 0100
rung 10-Sec Timer Purp A is
2 On-Delay Wired to 00
1
T
TO0O Purp A

KIN| _>I_I
[Openilet | coMt | oo | o7, oo
Reading rung 3 ...

Step 1: Click the New DI Icon to Open a New File

A blank ladder logic program screen displays.
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Step 2: Enter the Start 1 Contact
é; To enter the Start 1 contact:
1. Click the Normally Open H I:I icon.

Notice that as you move the pointer away from the icon, the

icon symbol remains next to the pointer.
2. Click on Column 1 of Rung 1.
The Normally Open (LOD) dialog box displays.

You can move from field to field within the dialog box by press-
ing the [TAB] key or by clicking in the desired field.

3. Enter Start 1 in the Tag Name: field of the dialog box.
4. Enter allocation number I1 in the Allocation Number: field.

5. Enter N.O. P/B is wired to I1 in the Tag Name Comment:
field.
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Your completed dialog box should look like this:

Hormally Open

Type: Tag Name: [TomeaE]

 Nomally Open  piiocation [To001
 Nomally Closed ~ Number:

Tag Hame [0, p/B is
Comment: lived to T1

[ vor | [=cancer ] [ 2Hen |

6. Click the OK button or press the [ENTER] key to confirm.

The Start 1 contact displays at the beginning of Rung 1.
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Step 3: Enter the Timer
@ To enter the timer:
1. Click the Timer ‘il icon.
2. Click on Column 2 of Rung 1.
The 100 msec Timer (TIM) dialog box displays.
3. Enter T000 in the Tag Name: field of the dialog box.
4. Enter TO in the Allocation Number: field.
5. Enter 100 in the Preset Value: field for a 10 second delay.

6. Enter 10-Sec Timer On-Delay in the Tag Name Comment:
field.

Your completed dialog box should look like this:

100-msec Timer [X]
Type: Tag Name: [TTT]
€ 1-sec Timer Allocation I—Tllllll
& 100-msec Timer Lmies
. Preset o
" 10-msec Timer Value:
" 1-msec Timer
[% Tag Hame [19-Sec Timer
Comment: o/ 17 oy
| i/ OK I |a¢cancel I | ?Help I

7. Click the OK button or press the [ENTER] key to confirm.

The Timer instruction displays next to Start 1 on Rung 1.
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Step 4: Enter a Comment for Rung 1

To enter a rung comment:
1. Click anywhere on Rung 1.

2. Click Edit = Rung comment... from the Menu Commands

. e f .
toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen and enter:

This program shows an On-Delay Timer for Pump A.

The Pump will turn on 10 sec after Start 1 input is

switched on.

NOTE: WindLDR does not restrict the number of characters in the tag
name editor. However, you are advised to stay below 10 characters

per line, so that the width of the rung will be appropriate.
4. Click OK to save the comments.

The rung comment displays above Rung 1.
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Step 5: Enter an NO Contact on Rung 2
To enter an NO contact:
1. Press the [ENTER] key to move to Rung 2.

2. Click the Normally Open ‘ﬂ-l icon.

3. Click on Column 1 of Rung 2.
The Normally Open (LOD) dialog box displays.
4. Enter TO0 in the Tag Name: field of the dialog box.

Notice that the properties for the 7imer contact automatically dis-

play in the Allocation Number: and Tag Name Comment:
fields.

5. Enter 10-Sec Timer on Delay in the Tag Name

Comment: field.

Your completed dialog box should look like this:

@ Nomally Open — Ajocation T
 Nomally Closed ~ Number:

[ vor | [=cancer ] [ 2Hen |

6. Click the OK button or press the [ENTER] key to confirm.

The Timer contact displays at the beginning of Rung 2.
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Step 6: Enter the Pump A Output Coil on Rung 2
@ To enter the Pump A output coil:

1. Click the Output ‘g icon.

2. Click on Column 2 of Rung 2.

The Output (OUT) dialog box displays.

3. Enter Pump A in the Tag Name: field of the dialog box.

4. Enter QO in the Allocation Number: field.

5. Enter Pump A is wired to QO in the Tag Name Comment:
field.

Your completed dialog box should look like this:

[ vor | [=cancer ] [ 2Hen |

NOTE: Output Not does not display in the Type: field of the
Micro-1 and FA series Output dialog box.

6. Click the OK button or press the [ENTER] key to confirm.

The Pump A output coil displays at the end of Rung 2.
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Step 7: Save the Program

@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter TIMERS in File Name: field of the dialog box.

3. Click OK or press [ENTER] to confirm.

Step 8: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.

Exercise 4: Timer Comparison Instruction
(TC= and TC>)

NOTE: This option is only available with the ONC PLC. All four types of timers on
the ONC PLC can be used with the Timer Comparison Instruction.

This program shows how the timer comparison instruction is used to turn on
outputs. The preset value of the timer and timer comparison can be a constant

(of values 0 to 65535) or a data register (DO to D7999).
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The TC= and TC= instructions are equivalent comparison instructions for timer
current values. This instruction will constantly compare current values to the
value that has been programmed in. When the timer value is greater than or

equal to the given value, the desired output will be initiated.

Enter the value of the timers (from TO0 to T255) followed by the preset value to
compare (from 0 to 65535) or a data register to compare (from DO to D7999).

Ladder Diagram (TC=) Program List
T0= T2 Prgm Adrs Instruction Data
50 0 TC= T2
Q0 1 50
2 ouT Qo
Preset value Timer # to
to compare compare with
Ladder Diagram (TC=) Program List
TO> T3 Prgm Adrs Instruction Data
D15 0 TC> T3
Ql 1 D15
2 ouT Q1
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Follow the steps below to create a timer comparison program. When completed

your program screen should look like this:

W WindLDR 2 11w - [C:\WINDLDBATIMCOMP.LDR] [_[&] x|
m File Edt Yiew Configure Comgle QOnlne ‘window Help =|=2| x|
= A Q e e ) [ =
i
o] e e e
%I/I%I* HMOi@i@i@iflllzlml Iwgg.*tlg@
Hormally Closed contact TO will constantly and internally energize timer TO. =
When the preset walue of 10 is reached, T0 will reset and time again. |
Rung 11-Sec Timer 1-Sec Timer
1 from 10 - 0 from 10 - 0
THL TO000
To00 0010 %
When Preset Value of T0 is 7, 02 will come on
Rung 2A1-Sec Timer When T0 = 17
2 from 10 - 0 02 is on
TC= TO00
qooo2
When Preset Value of T0 is greater or egqual to 3, 03 will come on
Rung 1-Sec Timer When T0>=3
3 from 10 - 0 03 is On
TC>= T000
0003 Qooo3
NN} 2
| Dpentet | comt | ooo | 01 0000
Insert User Conmunication (TXD/RXD) Instruction

Step 1: Click the New D' Icon to Open a New File

A blank ladder logic program screen displays.
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Step 2: Enter the TOOO Contact
To enter the T0O0O contact:

1. Click the Normally Closed ‘ﬁl icon.
2. Click on Column 1 of Rung 1.

The Normally Closed dialog box displays.

You can move from field to field within the dialog box by press-
ing the [TAB] key or by clicking in the desired field.

3. Enter T000 in the Tag Name: field of the dialog box.
4. Enter allocation number T000 in the Allocation Number: field.

5. Enter 1-Sec Timer from 10 - 0 in the Tag Name

Comment: field.

Your completed dialog box should look like this:

Normally Closed [X]
Type: Tag Name: [T
" Normally Open Allocation [ga00
& Normally Closed  Number:
Tag Name 3 gec Timer
Comment: | " 0 o
[ vor ] [#cancer] [ #hen |

6. Click the OK button or press the [ENTER] key to confirm.

The 7000 contact displays at the beginning of Rung 1.
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Step 3: Enter the Timer
@ To enter the timer:
1. Click the Timer ‘il icon.
2. Click on Column 3 of Rung 1.
The 1 sec Timer (TML) dialog box displays.
3. In the Type field, click the 1-sec Timer option.
4. Enter T000 in the Tag Name: field of the dialog box.
5. Enter T000 in the Allocation Number: field.

6. Enter 0010 in the Preset Value: field for a 10 second delay.

7. Enter 1-Sec Timer from 10 - 0 in the Tag Name
Comment: field.

Your completed dialog box should look like this:

[ wox | [#cancer] [ #hew |

7. Click the OK button or press the [ENTER] key to confirm.

The 7000 instruction displays next to 7000 on Rung 1.
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Step 4: Enter the Timer Comparison
@ To enter the timer comparison:
1. Click the Timer Comparison El icon.
2. Click on column 1 of rung 2.
The Timer Comparison (TC=) dialog box displays.
3. In the Type field, click the Timer Comparison (TC=) option.
4. Enter T000 in the Tag Name: field of the dialog box.
5. Enter T000 in the Allocation Number: field.

6. Enter 0007 in the Preset Value: field for a 7 second compari-

son.

7. The Tag Name Comment: field automatically displays
1-Sec Timer from 10 - 0.

Your completed dialog box should look like this:

Timer Comparison [TC=) =]
Type: Tag Name: m
€ Counter Comparison [CC=) Allacation l““"—
£ Counter Comparisan (CC><) L=z
- : _ Preset — [ooo7 |
@ Timer Comparison [TC=] Value:
£ Timer Comparison (TC3=) Tag Name [ 5on Toms
€ Data Register Comparison (DC=)  Comment: | " "7,
¢~ Data Register Comparison [DC>=) %
[ vor ] [#cancer] [ #hen |

7. Click the OK button or press the [ENTER] key to confirm.
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Step 5: Enter the Output Coil
To enter the output coil:
1. Click the Output ‘g icon.

2. Click on column 2 of rung 2.

The Output (OUT) dialog box displays.

3. Enter Q0002 in the Tag Name: field of the dialog box.
4. Enter Q0002 in the Allocation Number: field.

5. Enter When T0 = 7 Q2 is on in the Tag Name Comment:
field.

Your completed dialog box should look like this:

Type: Tag Name: [JTTE
& Output Allacation
1002
 Dutput Hot Number: 10
o Tag Name [imen 1o = 7
 Reset Comment: [00 30 on
[ wox | [#cancer] [ #hew |

6. Click the OK button or press the [ENTER] key to confirm.

The Q0002 output coil displays at the end of Rung 2.
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Step 6: Enter the Timer Comparison
@ 1. Click the Timer Comparison % icon.
2. Click on the first column of rung 3.
The Timer Comparison (TC=) dialog box displays.
3. In the Type field, click the Timer Comparison (TC>=) option.
4. Enter T000 in the Tag Name: field of the dialog box.
5. Enter T000 in the Allocation Number: field.
6. Enter 0003 in the Preset Value: field for a 3 second comparison.

7. The Tag Name Comment: field automatically displays
1-Sec Timer from 10 - 0.

Your completed dialog box should look like this:

Timer Comparison (TC>=) =]
Type: Tag Name: m
€ Counter Comparison (CC-] 1 Allacation —
Number:

" Counter Comparison [CC>=)

& Timer Comparison (TC=] \P,[:I;z_‘ 0003

& Timer Comparison (TC>=) T -

agName |1 cec Timer
£ Data Register Comparison (DC=) ~ Comment: |, ..
 Data Register Comparison [DC>=)

[ vor ] [#cancer] [ #hen |

7. Click the OK button or press the [ENTER] key to confirm.

The 7C= instruction displays at the beginning of rung 3.
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Step 7: Enter the Output Coil to which to Compare
To enter the output coil:

1. Click the Output ‘g icon.

2. Click on column 2 of rung 3.

The Output (OUT) dialog box displays.

3. Enter Q0003 in the Tag Name: field of the dialog box.
4. Enter Q0003 in the Allocation Number: field.

5. Enter When T0>= 3 Q3 is On in the Tag Name
Comment: field.

Your completed dialog box should look like this:

Type: Tag Name: [JTTE
& Output Allacation
1003
 Dutput Hot Number: 10
P Tag Name [ymen T03=3
 Reset Comment: [o2"3 o
[ wox | [#cancer] [ #hew |

6. Click the OK button or press the [ENTER] key to confirm.

The Q0003 output coil displays at the end of Rung 3.
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Step 8: Save the Program

@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter TIMCOMP in File Name: field of the dialog box.

3. Click OK or press [ENTER] to confirm.

Step 9: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.

5. TIMER INSTRUCTIONS © 2001 IDEC CORPORATION



6. COUNTER INSTRUCTIONS

Introduction to Counters (CNT)

Counters, like the name implies, count pulses. These pulses are usually made in
response to an object passing by a sensor that turns the input ON and then back
OFFE Pulses can represent bottles, cans, parts, or the number of times a process
operation has been performed. Counters can count up, down, or in some

instances, in both directions. Applications for counters are almost unlimited.

IDEC PLCs have three types of counters: adding (up) counters, dual-pulse

reversible counters, and up/down selection reversible counters.

NOTE: Reversible counters operate differently than adding counters. Adding
counters start at 0 and turn ON when the preset value is reached.

Reversible counters start at a preset value and turn ON when 0 is reached.

Micro-1, FA1J/2J, FA3S-CP11/-CP11T Counters
These PLCs have 45 adding (up) counters (CNT0—CNT44), one dual-pulse

reversible counter (CNT45), and one up/down selection reversible counter (CNT46).

Micro-1, FA1J, FA2J, FA3S-CP11, and FA3S-CP11T Counter Table

Type of Counter Value Preset
Adding Up Counters C0 - C44 0-9999
Dual Pulse Counters C45 0-9999
Reversible Counters (Up/Down) | C46 0-9999
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PF3S-CP12/-CP13 Counters

These high-performance PLCs have 100 adding up counters (CNT0 — CNT44,
CNT48 — CNT102) and two reversible counters (CNT45 and CNT46).

FA3S-CP12, -CP13 Counter Table

Type of Counter Allocation Number Preset Value
. C0 - C44
Adding Up Counters C48 — C102 0-9999
Dual Pulse Counters C45 0-9999
Reversible Counters (Up/Down) C46 0-9999

Micro®, Micro®C, ONC and MicroSmart Counters

The Micro® and Micro>C PLCs have 30 adding (up) counters (CNT2 -
CNT31), one dual-pulse reversible counter (CNTO0), and one up/down selection
reversible counter (CNT1). The ONC has 256 counters (CNTO0 - CNT255).
The MicroSmart has a total of 32 (10 point type) or 100 (other type) counters.
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Micro® and Micro3C Counter Table

Type of Counter Allocation Number Preset Value
C2-C31
. (standard mode) 0—-9999
Adding Up Counters C2_Cl5 DO D99
(high-speed mode) (standard mode)
D0 - D31
Dual Pulse Counters Co (high-speed mode)
Reversible Counters (Up/Down) Cl1

ONC Counter Table

Type of Counter Allocation Number Preset Value
Adding Up Counters
0-65535
Dual Pulse Counters C0-C255 DO — D7999
Reversible Counters (Up/Down)
MicroSmart Counter Table
Allocation Number
Type of Counter . Preset Value
All-In-One Type Slim Type CPU
Adding Up 065535
Counters (10 I/O type only)
Dual Pube | 0~ G31 DO - D399
U FUSE 1(10-1/0 type CPU) C0 - C99 -
Counters (Other CPU Mod-
C0-C99 (20, 40 I/O type CPU) ules)
Reversible | (16-,24-1/0 type CPU)
Counters D0 -D1299
(Up/Down) D2000-D7999
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Adding (Up) Counters

An adding counter requires two inputs and may be programmed with or without

an output.

Ladder Diagram of

_| | Reset
Adding Up Counter 10 C2 I-Counter #
5 Preset

Pulse
—| |— Value
I1

The first line of the counter is the reset input. When the reset input is ON, the
accumulated value of the counter resets to zero. The input must be OFF to allow
the counter to operate. The second line is the pulse input. The counter will incre-

ment its accumulated value every time the pulse line makes the transition from
OFF to ON.

NOTE: The reset line must be OFF to begin counting. The accumulated value

of the counter only increments once each time the pulse line turns ON.

Dual-Pulse Type Reversible Counter

The dual-pulse counter has three lines of logic to control its operation. The top
line is for the control of the counter’s preset operation. When this line turns ON,
the value assigned to the counter’s preset is loaded, NOT 0. As with the up

counters, this input must be in the OFF state for the counter to count. The sec-
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ond line is for the UP pulses, and the third line is for the DOWN pulses. If both
the up and down pulses turn ON simultaneously, the dual-pulse counter will not

count. When the counted value reaches 0, the output will turn ON.

Ladder Diagram of Preset Input

e
10 Qo

Reversible Counter

Up Pulse| C45

G

Down Pulse
_| |—
12

Up/Down Selection Type Reversible Counter

The up/down selection counter looks similar to the dual-pulse counter, but there
is a major difference. There is only one line for the input pulses. The third line of
logic controls the direction of the count (up or down). When the up/down selec-
tion line is ON, the counter counts up; when it is off, the counter counts down.
Again, the top line loads the counter’s preset value and must be OFF for the

counter to operate. When the counted value reaches 0, the output will turn ON.

Ladder Diagram of

Preset Input
— | ()

Up/Down Reversible Counter 10 Qo

Pulse Input| C46

— 1 500

I1
Up/Down

_| | Selection
12
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Introduction to Counter Comparisons

(CC= and CC>)

The CC= instruction is an equivalent comparison instruction for counted values.
This instruction will constantly compare counted values to the value that has
been programmed. When the counter value equals the given value, the desired

output will be initiated.

The CC2 instruction is an equal to or greater than comparison instruction for
counted values. This instruction will constantly compare counted values to the
value that has been programmed. When the counter value is equal to or greater

than the given value, the desired output will be initiated.

Counter Comparisons

When a counter comparison instruction is programmed, two addresses are
required. The circuit for a counter comparison instruction must be programmed
in the following order: the CC= or CC= instruction, a counter number 0
through 255 (depending upon the PLC), followed by the preset value to com-
pare from 0 to 65535 for ONC and MicroSmart and 0 to 9999 for the remain-
ing PLCs.

The preset value can be designated using a decimal constant or a data register
only. When a data register is used, the data of the data register becomes the preset

value. If the data register designated as a counter comparison preset value holds a

value over 9999 (Micro” and Micro’C) or 65535 (ONC and MicroSmart), then

a program execution error will result; next, error indicator ERRI1 is lit, and spe-

cial internal relay M304 (Micro® and Micro®C) or M8004 (ONC and MicroS-

mart) turns on.
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NOTE: A data register for the preset value of the counter is applicable to the Micro®,

Micro’C, ONC and MicroSmart only.

Ladder Diagram (CC=)

Counter # to Compare

=C2 (
10 Qo

Preset Value to Compare

Ladder Diagram (CC>)

>C3 (
15 QI

© 2001 IDEC CORPORATION 6. COUNTER INSTRUCTIONS



6-8 BASIC INSTRUCTIONS WINDLDR™ TUTORIAL

Exercise 5: Creating a Counter Program

In this exercise, you will write a counter program that uses a counter and counter

comparison instruction to switch on two outputs when the counter value reaches

a predetermined level.

The figure below illustrates an input/output scenario in which an NO pushbut-

ton is used to alternately turn on/off two pumps. You will use the elements from

this figure to create your program.

CONTROL SYSTEMS APPLICATION

INDUSTRIAL
TANK

__START1

18]

_PUMPA__|| _PUMPB

start 1: NO alternate action pushbutton wired to 11
Pump A: Wired to Q0
Pump B: Wired to Q1
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Follow the steps beginning on the next page to create a counter/counter comparison

program. When completed, your program screen should look like this.

WWmdLDRZHw [C:\WINDLDRACOUNTERS.LDR] [_[51x]
I Fle Edt View Corfiaws Comple Online Window Help ETE

D@l gl ¢ ml@]| of G A mlEE 7]

N P o T e P B P O = o r|n+n|3°ﬂ|@|:ﬁ§ =
R E R EE RS

= e [ = 1)
U P TRl e s e o [ | E|-| IS"‘I"‘S ZH

This is a counter program using comparison instructions to turn on Pump X and purp B wired to |
outputs Q0 and 01.

Starting with counter C0 with preset value of 3. When counter 0 receives 3 counts it
resets itself.

Fung 1|counter 3 Counter 3
1 Reset Reset
CHT C000
0003
cooo
2AH.0. P/B to
count. up.
Start 2
Rung Counter 3 Pump 1 is
2 reset comtact Wired to 00
cc= cooo
Punp R
Rung Pump B is
3 Wired to 01
Pump B

[Openbiet [ oMt | oo | 1 000,00

Step 1: Click the New DI Icon to Open a New File

A blank ladder logic program screen displays.

© 2001 IDEC CORPORATION 6. COUNTER INSTRUCTIONS



6-10 BASIC INSTRUCTIONS WINDLDR™ TUTORIAL

Step 2: Enter a Reset Contact
To enter a reset contact:
1. Click the Normally Open H I:I icon.

Notice that as you move the pointer away from the icon, the

icon symbol remains next to the pointer.
2. Click on Column 1 of Rung 1.
The Normally Open (LOD) dialog box displays.

You can move from field to field within a dialog box by pressing
the [TAB] key or by clicking in the desired field.

3. Enter C000 in the Tag Name: field of the dialog box.
4. Enter C000 in the Allocation Number: field.

5. Enter Counter 3 Reset in the Tag Name Comment: field.
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Your completed dialog box should look like this:

Nommally Dpen [ <]
Type: Tag Name: [STTT

= Normally Open Allocati

on  Ico00
" Momally Closed ~ Mumber:

Tag Name |counter 3
Comment: Reset

Ly

[ vor ][ =cancer | [ #rem |

6. Click the OK button or press the [ENTER] key to confirm.

The Counter contact displays at the beginning of Rung 1.

Step 3: Enter a Counter
To enter the counter:
1. Click the Counter IEIEE]I icon.

2. Click on Column 2 of Rung 1.
The Up Counter (CNT) dialog box displays.

3. Enter C000 in the Tag Name: field of the dialog box.
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Notice that the properties for the Counter instruction automati-
cally display in the Allocation Number: and Tag Name Com-

ment: fields.
4. Enter 3 in the Preset Value: field.

Your completed dialog box should look like this:

Type: Tag Name: [qT]

& Up Counter Allcation [cgop |
Number:

 Dual Pulse Counter
Preset  [gop3

 Up/Down Counter Vali:

% TagName (counter 3
Comment: o,
[ vor ] [#cancer] [ #hen |

5. Click the OK button or press the [ENTER] key to confirm.

Notice that Rung 1 now has two lines. The Counter instruction

displays next to the Counter contact.
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Step 4: Enter the Start 2 Pulse Contact on Line 2
@ To enter the Start 2 pulse contact:

1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Line 2.

The Normally Open (LOD) dialog box displays.

3. Enter Start 2 in the Tag Name: field of the dialog box.

4. Enter 12 in the Allocation Number: field.

5. Enter N.O. P/B to count up in the Tag Name

Comment: field.

Your completed dialog box should look like this:

Normally Dpen

Type: Tag Name: [Temrae

@ Nomally Open — ayoc oo T
" Normally Closed ~ Number:

TagName (4.0, P/B to
Comment: |0 v

[ vor ] [#cancer] [ #hen |

6. Click the OK button or press the [ENTER] key to confirm.

The Start 2 contact displays at the beginning of Line 2.
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Step 5: Enter a Rung Comment
To enter a rung comment:

1. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

2. Click in the white area of the dialog screen and enter:

This is a counter program using comparison

instructions to turn on Pump A and pump B wired
to outputs Q0 and Q1.

Starting with counter C0O with preset value of 3. When

counter 0 receives 3 counts it resets itself.

3. Click OK to save the comments.

The rung comment displays above Rung 1.
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Step 6: Enter a Counter Comparison on Rung 2

To enter a counter comparison:

1. Press the [ENTER] key to move to Rung 2.
2. Click the Counter Comparison ‘EI icon.

3. Click on Column 1 of Rung 2.
The Counter Comparison (CC=) dialog box displays.
4. Enter C000 in the Tag Name: field of the dialog box.

Notice that the properties for the Counter instruction auto-
matically display in the Allocation Number: and Tag Name

Comment: fields.
5. Enter preset value 1 in the Preset Value: field.

Your completed dialog box should look like this:

Counter Comparison [CC=] [ <]
Type: N Tag Name: |m—

b3
@ Counter Comparison [CC=) Allocation [opgg |
Number:

" Counter Comparison (CC>=)

© Timer Comparison [TC=) c':hjg! 0001
¢ Timer Comparisan [TC>=] S —
"~ Data Register Comparison (DC=) Comment: | ot

¢ Data Register Comparison (DC>=)

[ vor | [=cancer ] [ 2Hen |

6. Click the OK button or press the [ENTER] key to confirm.

The counter comparison instruction displays at the beginning of

Rung 2.
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Step 7: Enter the Pump A Output Coil on Rung 2
To enter the Pump A output coil:
1. Click the Output ‘g icon.

2. Click on Column 2 of Rung 2.

The Output (OUT) dialog box displays.

3. Enter Pump A in the Tag Name: field.

4. Enter QO in Allocation Number: field of the dialog box.

5. Enter Pump A is Wired to QO in the Tag Name
Comment: field.

Your completed dialog box should look like this:

Type: TagNeme: [TERQ

€ Output Allocation |'

 Output Not Number: 10

 Set TagName [pump & 1

" Reset Comment: | o4 to o
[ vor ] [#cancer] [ #hen |

6. Click the OK button or press the [ENTER] key to confirm.

The Pump A output coil displays at the end of Rung 2.
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Steps 8 and 9: Enter a Counter Comparison and the
Pump B Output Coil on Rung 3

Follow the instructions in Steps 6 and 7 to create a counter
comparison and the Pump B output coil on Rung 3 using the

following parameters:

For the counter comparison, enter Counter in the Tag Name:
field and 2 in the Preset Value: field of the Counter Comparison

dialog box.

For the Pump B output coil, enter Pump B in the Tag Name: field,
Q1 in the Allocation Number: field, and Pump B is Wired to
Q1 in the Tag Name Comment: field of the Output dialog box.

Step 10: Save the Program
To name and save this program:

1. Click File = Save as... from the Menu Commands toolbar.

The Save As dialog box displays.
2. Enter COUNTERS in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.
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Step 11: Print, Transfer, and Monitor the Program

To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.

W WindLDR 2.11w - [C:\WINDLDRA\COUNTERS.LDR] |_[=5]x]
M0 Fie Edt View Configwe Comple Online Window Help _ |5 x]
4l 2
frung counter 3 Counter 3
1 Reset Reset
CHT Co00
cooo 0003
o001
20.0. P/B to
count, w. I L
Start 2
frung Jcounter 3 Purp R is
2 Reset Wired to 00

cc= Cooo —
Pup B

rung 4counter 3 Pump B is
3 Reset. Wired to 01

cc= Cooo o—
0002 Pup B

4 *
[Dpenet [com1 [ oo0 | [ | | 02 000,05
Conversion to mnemonics succeeded. Code file created.
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SET and RST (Reset)

The SET and RST instructions are used to set (on) or reset (off) outputs, inter-
nal relays, and shift register bits. The SET and RST instructions require one
address which must be selected from the appropriate operand numbers. The
same output can be set and reset many times within a program. SET and RST

instructions operate in every scan while the input is on.

Ladder Diagram Timing Chart
ON

— ———(seT)- 0 o | 1
10 Qo E
on|

o oo] i

oN| | '

SUSpH |

— F———RSTH
Il Qo

The SET command is a Latch command.

The RST command is an Unlatch command.
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Exercise 6: Creating a Set/Reset Program

In Exercise 1, you learned how to turn on/off an output using the LOD and
OUT instructions. In this exercise, you will use the SET and RST instructions to

create a latch/unlatch program.

The figure below illustrates a latch/unlatch scenario in which an NO pushbutton
is used to latch (SET) a pump. A NO pushbutton is used to unlatch (RST) the

pump. You will use the elements from this figure to create your program.

CONTROL SYSTEMS APPLICATION

INDUSTRIAL
TANK

@ ©J

__START1 _STOP1

£l

Latch: N.O. alternate action pushbutton wired to 1

TO PRODUCTION

Unlatch: N.O. alternate action pushbutton wired to 12

Pump A: Wired to QO
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Follow the steps below to create a set/reset program. When completed, your

program screen should look like this:

mEiIe Edit Yiew Configure Comgile QOnline ‘Window Help == x|
) = e e e e e S N el

s-)nl“[;glaanlhanlhjnl%‘[;gl nenlsgnlﬂgl |n++|q-.,-|n+n|§§;§ @l’f}i,“ e

R R R E R EEFERER I

) I e o o e o e e P P P e
This program shows a Normally Open contact I1 latching an output 00 and ii
a Hormally Open contact I2 unlatching it.

When I1 comes on once or stays on, Q0 is set or latched.

Rung {wo n Pup A is
1 "Latch" wired to 00
| 5
T0001 00000
When I2 comes on Q0 will reset or unlatch.
Rung 4 w.o. 12 Pup A is
2 "Unlatch wired to Q0
| ®
To002 00000

KA _>I_I
[Openilet | coMt | oo | 02 o000
Conversion to mnemonics succeeded. Code file created.

Step 1: Click the New D' Icon to Open a New File

A blank ladder logic program screen displays.
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Step 2: Enter the Input Contact I1
To enter the input contact I1 contact:
1. Click the Normally Open H I:I icon.

Notice that as you move the pointer away from the icon, the

icon symbol remains next to the pointer.
2. Click on Column 1 of Rung 1.
The Normally Open (LOD) dialog box displays.

You can move from field to field within a dialog box by pressing
the [TAB] key or by clicking in the desired field.

3. Enter I1 in the Tag Name: field of the dialog box.
4. Enter I1 in the Allocation Number: field.

5. Enter N.O. I1 “Latch” in the Tag Name Comment: field.
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Your completed dialog box should look like this:

———————————————
Normally Dpen [x]
Type: Tag Name: [FTTE]

@ Nomally Open — ayoc oo oo
" Normally Closed ~ Number:

TagName [y 0. 11
Comment: |, o

[ vor ] [#cancer] [ #hen |

6. Click the OK button or press the [ENTER] key to confirm.

The 71 contact displays at the beginning of Rung 1.
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Step 3: Enter the Pump A Set Output Coil
@ To enter the set output coil:

1. Click the Set|[{3H] icon.

2. Click on Column 2 of Rung 1.

The Set (SET) dialog box displays.

3. Enter QO in the Tag Name: field of the dialog box.

4. Enter QO in the Allocation Number: field.

5. Enter Pump A is wired to QO in the Tag Name

Comment: field.

Your completed dialog box should look like this:

Type: Tag Name: [T
" Dutput Allacation
0000
" Output Hot Number: o
* Set Tag Name (pymp 3 is
" Reset Comment: wired to Q0
[ vox ] ‘xcam:ell ‘ 7 Help I

6. Click the OK button or press the [ENTER] key to confirm.

The Pump A set output coil displays at the end of Rung 1.
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Step 4: Enter a Comment for Rung 1

To enter a rung comment:

1. Click anywhere on Rung 1.

2. Click Edit = Rung comment... from the menu commands
toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen and enter:

This program shows a normally open contact I1

latching an output Q0 and a normally open contact

12 unlatching it.

When I1 comes on once or stays on, QO is set or latched.

4. Click OK to save the comments.

The rung comment displays above Rung 1.
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Step 5: Enter the Stop 1 Contact on Rung 2
é; To enter the Stop 1 contact:
1. Click the Normally Open H I:I icon.

2. Click on Column 1 of Rung 2.

The Normally Open (LOD) dialog box displays.

3. Enter ]2 in the Tag Name: field of the dialog box.
4. Enter 12 in the Allocation Number: field.

5. Enter N.O. I2 “Unlatch” in the Tag Name Comment: field.

Your completed dialog box should look like this:

MNormally Open

Type: TogNome: IR
& Homally Dpen o cation

T0002
" Momally Closed Number:

TagName |y o, 12
[% Comment: WUnlatch

[ wox | [#cancer] [ #hew |

6. Click the OK button or press the [ENTER] key to confirm.

The 12 contact displays at the beginning of Rung 2.
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Step 6: Enter the Pump A Reset Output Coil on Rung 2
To enter the reset output coil:

1. Click the Reset ‘ﬁ icon.

2. Click on Column 2 of Rung 2.
The Reset (RST) dialog box displays.
3. Enter QO in the Tag Name: field of the dialog box.

Notice that the properties for the Pump A output coil automati-
cally display in the Allocation Number: and Tag Name Com-

ment: fields.

Your completed dialog box should look like this:

Type: Tag Name: [TTT
" Output Allacation

0000
 Output Not Number: 10

o Tag Name [pyy 3 is
+ Reset Comment: wired to 00

[ wox | [#cancer] [ #hew |

4. Click the OK button or press the [ENTER] key to confirm.

The QO reset output coil displays at the end of Rung 2.
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Step 7: Enter a Comment for Rung 2

To enter a rung comment:
1. Click anywhere on Rung 2.

2. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen, and enter:

When I2 comes on Q0 will reset or unlatch.

4. Click OK to save the comments.

The rung comment displays above Rung 2.
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Step 8: Save the Program
@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter SETRSET in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 9: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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7. SET/RESET INSTRUCTIONS © 2001 IDEC CORPORATION



8. SINGLE OUTPUT INSTRUCTIONS

Micro3, Micro3C, ONC, and MicroSmart Sin-
gle Output Up (SOTU) and Down (SOTD)
Instructions

For the Micro®, Micro’C, ONC, and MicroSmart, there are two SOT instruc-
tions: single output up (SOTU) and single output down (SOTD). The SOTU

instruction is comparable to the SOT instruction for the remaining IDEC PLCs.

The SOTU instruction looks for the transition of a given input from off to on.
The SOTD instruction looks for the transition of a given input from on to off.
When this transition occurs, the desired output will turn on for the length of one
scan. The SOTU or SOTD instruction converts an input signal to a one-shot

pulse signal. The SOTU or SOTD instruction is followed by one address.
SOTU and SOTD instructions can be used repeatedly.

If an operation is started while the given input is already on, then the SOTU
output will not turn on. The transition from off to on is what triggers the
SOTU instruction.

NOTE: The scan time on some PLCs can be much faster than the time interval needed

to operate a relay output.
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Ladder Di
adder Diagram _| |— COTU )_
Qo

I0

] som | —
Ql

I0

Micro-1, FA-Js, and FA3Ss: Single Output
(SOT) Instruction

The single output (SOT) instruction looks for the transition of a given input
from off to on. When this transition occurs, the desired output will turn on for
the length of one scan. The SOT instruction converts an input signal to a one-

shot pulse signal, and is followed by one address.
The same SOT instruction cannot be used repeatedly.

If an operation is started while the given input is already on, then the SOT output

will not turn on. The transition from off to on is what triggers the SOT instruction.

The SOT is comparable to the SOTU instruction for the Micro?, Micro’C,
and ONC.
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Ladder Diagram

N
-

sor +—— }—
QU

Single Shot when Y
I1 Switches from

Off to On

%

sor ——
Qi

Single Shot when /' 10
I1 Switches from

On to Off

Exercise 7: Creating an SOTU/SOTD Program
(Micro3, Micro3C, ONC, and MicroSmart)

Because most PLC instructions are executed with every scan, it is sometimes

necessary to use single-shot commands.

As shown in Exercise 6, it is possible for both I1 (latch) and 12 (unlatch) to be on at

the same time. In this exercise, you will add SOTU instructions (Micro®, Micro’C,
and ONC) to Exercise 6 to ensure that the latch/unlatch commands are executed

for one scan only. This minimizes conflicts in the execution of the instructions.
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The figure below illustrates a latch/unlatch scenario in which an NO pushbutton
is used to issue a single-shot command (SOTU) to latch (SET) a pump. An NO
pushbutton is used to issue an SOTU command to unlatch (RST) the pump.

You will use the elements from this figure to create your program.

CONTROL SYSTEMS APPLICATION

INDUSTRIAL
TANK

@ OJ

__START1 __STOP1

: J TO PRODUCTION

__PUMP A

Latch: NO pushbutton wired to I1
Unlatch: Wired to 12

Pump A: Wired to Q0
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Follow the steps below to create an SOTU program. When completed, your

program screen should look like this:

W WindLDR 2.11w - [C:\WINDLDR\SOTU_LDR] | [=]x]

[ Fi= Edit View Corfigwe Compile Online Window Help =18 x]

ol=al Sl ||| «| Al 24 w82 2]
(.| S| v O o o | | e o

This program shows a Hormally Open contact Il used with a SOTU to latch j
Q0. Tnother contact I2 used with SOTD to unlatch Q0.

S0TU executes for ome scan only when contact T1 goes from off to on.

Rung ] no0 11 Pump R is

1 "Latch" wired to 00
SOTU s

Toool 00000

S0TD executes for one scan only when contact I2 goes from on to off.

Rung 4 n.0. 12 Pump A is
2 "Unlat.ch" wired to Q0
S0TD R
T0002 aoooo
4 »
[Openbiet [ oMt | oo | 02 00002

Conversion to mnemonics succeeded. Code file created.

Step 1: Open the SETRSET Program from Exercise 6
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Step 2: Enter an SOTU Instruction on Rung 1

To enter an SOTU instruction:
1. Click the SOTU icon ‘il

2. Click on Column 2 of Rung 1.

The SOTU instruction displays next to the /7 contact on Rung 1.

Step 3: Enter an SOTD Instruction on Rung 2

Repeat the instructions in Step 2 to add an SOTD instruction on

Rung 2.

Step 4: Enter a Comment for Rung 1

To enter a rung comment:
1. Click anywhere on Rung 1.

2. Click Edit = Edit Rung comment... from the Menu Com-

mands toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.
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3. Click in the white area below the existing text in the dialog
screen and enter:

SOTU executes for one scan only when contact I1 goes

from off to on.

4. Click OK to save the comments.

The rung comment displays above Rung 1.

Step 5: Enter a Comment for Rung 2

To enter a rung comment:
1. Click anywhere on Rung 2.

2. Click Edit = Edit Rung comment... from the Menu Com-

mands toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area below the existing text in the dialog
screen and enter:

SOTD executes for one scan only when contact 12 goes

from on to off.

4. Click OK to save the comments.

The rung comment displays above Rung 2.
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Step 6: Save the Program

@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter SOTU in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 7: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.

Exercise 8: Creating an SOT Program
(Micro-1 and FA Series PLCs)

Because most PLC instructions are executed with every scan, it is sometimes nec-

essary to use single-shot commands.

As shown in Exercise 6, it is possible for both I1 (latch) and 12 (unlatch) to be on
at the same time. In this exercise, you will add SOT instructions (Micro-1 and
FA series) to Exercise 6 to ensure that the latch/unlatch commands are executed

for one scan only. This minimizes conflicts in the execution of the instructions.
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The Micro-1 and FA series PLCs have only one SOT type which executes for one
scan when an normally open (NO) contact switches from off to on. If an SOT
instruction is preceded by a normally closed (NC) contact, then SOT will exe-

cute for one scan when the NC contact switches from on to off.

The figure below illustrates a latch/unlatch scenario in which an NO pushbutton
is used to issue a single-shot command (SOT) to latch (SET) a pump. An NO
pushbutton is used to issue an SOT command to unlatch (RST) the pump. You

will use the elements from this figure to create your program.

CONTROL SYSTEMS APPLICATION

INDUSTRIAL
TANK

@ ©J

_START1 _STOP1

2

_PUMPA

TO PRODUCTION

Latch: NO pushbutton wired to 11
Unlatch: Wired to 12

Pump A: Wired to Q0
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Follow the steps below to create an SOT program. When completed, your

program screen should look like this:

Wi WindLDR 2 11w - [C:\WINDLDR\SOT_LDR] [_[5]x

[ File Edt Yiew Configwe Comple Online ‘window Help ==

D|=(|| 8[| 2 |me| o o2 R 2]
P L o e 2 e e o e
] P I e e, P L e P P e e Iy

This program shows a Normally Open contact I1 used with SOT to latch :|
00. Another Hormally Closed contact I2 used with SOT to unlatch Q0.

S0T executes for ome scan only when contact T1 goes from off to on.

Rung H.0. I1 Purp A is
1 "Latch" wired to Q0

I0001

SOT executes for one scan only when the Hormally Closed comtact I2
goes from on to off.

Runey H.0. I2 Purp R is
2 "Unlatch" wired to 00

[Faal | comi [ ooo | 02 000,00

Conversion to mnemonics succeeded. Code file created.

Step 1: Open the SETRSET Program from Exercise 6
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Step 2: Enter an SOT Instruction on Rung 1

To enter an SOT instruction:
1. Click the SOT icon ‘il

2. Click on Column 2 of Rung 1.

The SOT instruction displays next to the /7 contact on Rung 1.

Step 3: Enter an SOT Instruction on Rung 2

Change 12 on the second Rung from normally open to normally

closed. To do so:
1. Double-click on contact 12.

2. Click on normally closed (NC) instead of normally open (NO)

Step 4: Enter an SOT Instruction on Rung 2

Repeat the instructions in Step 2 to add an SOT instruction on
Rung 2.
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Step 5: Enter a Comment for Rung 1

To enter a rung comment:
1. Click anywhere on Rung 1.

2. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area below the existing text in the dialog
screen and enter:

SOT executes for one scan only when contact I1 goes

from off to on.

4. Click the OK to save the comments.

The rung comment displays above Rung 1.
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Step 6: Enter a Comment for Rung 2

To enter a rung comment:
1. Click anywhere on Rung 2.

2. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area below the existing text in the dialog
screen and enter:

SOT executes for one scan only when contact 12 goes

from on to off.

4. Click the OK to save the comments.

The rung comment displays above Rung 2.
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Step 7: Save the Program

@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter SOT in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 8: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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NOTE: There is no move instruction for IDEC’s Micro-1 PLC.

Data Move (Micro3, Micro®C, ONC and
MicroSmart)

Data of different forms can be moved in a PLC with the use of an instruction
such as MOV (move), MOVN (move not), IMOV (indirect move), IMOVN
(indirect move not), BMOV (batch move), or WMOV (word move). This data

can be digital or bit operand, represented in 16- or 32-bit registers.

Source Operand Destination Operand

Opcode Repeat Cycles

—{MOV SIR DIR REP

Repeat Designation

Structure of an Advanced Instruction

Repeat Designation: Specifies whether repeat is used for the operand or not.

Repeat Cycles: Specifies the quantity of repeat cycles: 131 (Micro® and
Micro’C) and 1 - 99 (ONC and Microsmart).

Opcode: The opcode is a symbol to identify the advanced instruction.
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Source Operand: The source operand specifies the 16-bit (Micro3 , Micro’C and
MicroSmart) or 16- or 32-bit (ONC) word data to be processed by the advanced

instruction. Some advanced instructions require two source operands.

Destination Operand: The destination operand specifies the 16-bit word data to
store the result of the advanced instruction. Some advanced instructions require

two destination operands.

Input Condition for Advanced Instructions

Almost all advanced instructions must be preceded by a contact, except no

operation (NOP) and high speed (HSCO0 —HSC3) instructions. (The high speed
mode is applicable for Micro® and Micro®C PLCs only.) The input condition

can be programmed using a bit operand such as an input, output, internal relay,
or shift register. A timer or counter can also be used as an input condition to turn

on the contact when the timer times out or the counter counts out.

While the input condition is on, the advanced instruction is executed in each scan.
To execute the advanced instruction only at the rising or falling edge of the input,

use the single output up (SOTU) or single output down (SOTD) instruction.

SOTUH MOV S1 D1 REP
10 D10 D20 Hox
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Source and Destination Operands

The source and destination operands specify 16-bit (Micro?, Micro>C and
MicroSmart) or 16- or 32-bit (ONC) word data. When a bit operand such as
input, output, internal relay, or shift register is designated as a source or destina-
tion operand, 16 or 32 points starting with the designated number are processed
as source or

destination data. When a word operand such as a timer or counter is designated
as a source operand, the current value is read as a source data. When a timer or
counter is designated as the destination operand, the result of the advanced
instruction is set to the preset value for the timer or counter. When a data register
is designated as a source or destination operand, the data is read from or written

to the designated data register.

Using a Timer or Counter as the Source Operand

Since all timer instructions subtract from the preset value, the current value is
decremented from the preset value and indicates the remaining time. As
described above, when a timer is designated as the source operand of an advanced
instruction, the current value (or the remaining time) of the timer is read as the

source data.

Reversible counters start counting at the preset value, and the current value is
incremented or decremented from the preset value. Adding counters start count-
ing at 0, and the current value is incremented up to the preset value. When any
counter is designated as the source operand of an advanced instruction, the cur-

rent value is read as the source data.
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Using a Timer or Counter as the Destination Operand

As described above, when a timer or counter is designated as the destination
operand of an advanced instruction, the result of the advanced instruction is set

to the preset value of the timer or counter. Since timer and counter preset values

can be 0-9999 (Micro® and Micro>C) or 0 — 65535 (ONC and MicroSmart)
word data, make sure that the result of the advanced instruction does not exceed

the corresponding value.

When a timer or counter preset value is designated using a data register, the timer
or counter cannot be designated as the destination of an advanced instruction.
When executing such an advanced instruction, a user program execution error
will result. If a timer or counter is designated as the destination of an advanced
instruction and if the timer or counter is not programmed, then a user program

execution error will also result.

NOTE: When a user program execution error occurs, the result is not set to

the destination.

Using an Input or Output as the Source or Destination Operand

When an input or output is designated as the source or destination operand of an
advanced instruction, 16 or 32 points (starting with the designated number) are
used. Depending on the micro PLC base unit used (alone or in the expansion

link system) and depending upon the MicroSmart and ONC I/O modules used,

the available input terminals are limited and special care is needed.
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Inputs Outputs
With expansion 10 - 135 Q0 -Q31
Micro®AC
Alone 10 - 115 Q0 -QI11
With expansion 10 - 1597 Q0 - Q597
ONC
Alone 10 - 1277 Q0 - Q277
E 10-I/O Type CPU | 10 -I5 Q0-Q3
O
2 | Alone | 16-/0 Type CPU | 10110 Q0 - Q6
=
IS
P 24-1/0 Type CPU | 10 115 Q0-QIl
o
5 | With expansion 130 - 1107 30 - Q107
Z | 24-1/0 type CPU only - Q0-Q
MicroSmart 20 1/0 Type CPU 10 - 113 Q0-Q7
— | With Expansion 130 - 1187 Q30 - Q187
o~y
o
S | 2000 TypeCPU 10 - 113 Q0-Q7
>~
EE With Expansion 130 - 1307 Q30 - Q307
P | 40 1/0 Type CPU 10 - 127 Q0-Q17
With Expansion 130 - 1307 QO - Q307

Input Allocation for the Micro?, Micro®C, ONC and MicroSmart
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Exercise 9: Creating a Data Move Program

(Micro3, Microsc, ONC and MicroSmart
series)

In this exercise, you will use the data move instruction (MOV) to move different
values into the preset of the counter. The preset values of the counter 6 and 12
represent the number of packages in a soda packaging plant. One pushbutton

represents each package.

Complete the following steps to create a MOV program. When completed, your

program screen should look like this:

W 'WindLDR 2.11w - [C:\WINDLDR\MOVE.LDR] HE R
I Fle Edt View Corfiaws Comple Online Window Help ETE
nle2(E| gl 2 m(@| v A 2 mese 2

son i Eanl Danl Dinl =) n9n|X§n|c£P| o] qn-l n+n|;§;;| @|‘I}"~f =
EERC R EREE R S
)R s e e o o 5 e P P )

This program shows a Soda Packaging machine where different inputs are used to determine =
the selection package of 6 Bottles and 12 Bottles respectively. I~

Fung soda Packaging Seda Packaging
1 machine machi ne
CHT C003
coo3 0012 ke
APhoto-Eye
to count
T0004

When Input I1 is on, the machine will be producing 6 Bottles Packages.

Rung 11 is On 6 Bottles Soda Packaging
2 - 6 Bottles moved to €3 machine
SOTU MOV () S1 - D1 - REP |-
Tooo1 6 cous
Rung 412 is on 12 Bottles Soda Packaging
3 - 12 Bottles moved to c3 __ machine
SOTU MOV (W) s1 - b1 - REP I‘
Tooo2 12 cou3
4l | ;IJ
[Opentiat [Comi | om0 | 03 000,02

Insert Reset (RST) Instruction

NOTE: The MOV instruction can be used to move constants, data registers, inputs,

outputs, timers, counters, and internal relays.
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Step 1: Create the Basic Program Logic: Open Contacts,
Counters, SOTUs, Tag Names, and Comments as
lllustrated in Exercises 1-8.

1. Click the New icon gl to open a new file.

Step 2: Enter a MOV Instruction on Rung 2

To enter a MOV instruction:

1. Click the MOV icon 2'
2. Click on Column 3 of Rung 2.

The Move dialog box displays. The completed dialog box should look
like this.

Moave [MOV] [=]

51 s D1 s REFP

TR TagName: g 003
& Mave (MOV) I I [
£ Mave Not (MOVN) Allocation Number: [0005 [Fonz
I~ Repeat I~ Repeat
Data Type:
wiord =

Tag Name Comment: |6 Bottles movedto |Soda Packaging
C3
SO | Kcwed | P |

M achine]

3. The Move option in the Type: field is selected by default.
Select Word in the Data Type: field.
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4. In both the Tag Name: and Allocation Number: fields, enter
6 for S1 and C003 for D1.

5. In the Tag Name Comments: field, enter 6 Bottles moved to
C3 for S1 and Soda Packaging machine in D1.

6. Click OK or press the [ENTER] key to confirm that the MOV

instruction displays at the end of Rung 2.

Step 3: Enter a MOV Instruction on Rung 3
<> To enter a MOV instruction:
1. Click the MOV icon s—>n|.

2. Click on Column 3 of Rung 3.

The Move dialog box displays. The completed dialog box should look
like this.

ove (MOV]
51 - D1 - REF

Tope ) TagName: B oz
& Move [MOV] i I I
£ Mave Kot [MOVN] Allacation Number: 0005 [conz

I Repeat I Repeat

Tag Name Comment;
Data Type:
word =

S | Xoaed | P |

Soda Packaging

6 Botlss moved to
C3 Machine]

3. The Move option in the Type: field is selected by default.
Select Word in the Data Type: field.
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4. In both the Tag Name: and Allocation Number: fields, enter
12 for S1 and C003 for D1.

5. In the Tag Name Comments: field, enter 12 Bottles moved
to C3 for S1 and Soda Packaging machine in D1.

4. Click OK.

Step 4: Save the Program

@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter MOVE in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 5: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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Data Move (FA series)

NOTE: Different FA series PLCs may have different move instructions such as WMOV
(word move) and WBMOV (word block move). Refer to your individual PLC’s

instruction manual for details.

The WMOV (word move) and WBMOV (word block move) instructions are
used for transferring word data to data registers. The WNSET (word “N” set)
instruction is used for setting the data to be displayed or printed to data registers.
The WNRS (word “N” repeat set) instruction is used for clearing a series of data
registers. The data move instructions are executed in each scan while the input is

on. Use a level input or pulse input as requires.

Operand Designation

isp S Source including special internal relays
ece S Source excluding constants and external settings

NW, c NW Number of data blocks, such as data registers, in word (2 bytes)
F147 F#47 F147
_|1#|_ 220 #H#H #H#H _‘

_|IO|_ WMOV ispS D “

k%%

Symbol: WMOV isp S D

S=>D

When the input is on, 16-bit data from the operand designated by S is set to
equal that of the operand designated by D.
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Exercise 10: Creating a Data Move Program
(FA series)

In this exercise, you will use the data move instruction (WMOV) to move the input
register into DO. This instruction moves all 16-bit 10 —I7 and 110 — 117 into DO.

Follow the steps below to create a MOV program. When completed, your

program screen should look like this:

Wi WindLDR 211w - [C:\WINDLDRAWMODY]

m File Edit Yiew Configwe Comple Online Window Help =
D@ Sl «[w|df of & e o0l8:)8) 2|
[l ool ] 2 e I 8l o o
L[| Rl HvH oo ol | [ o 0 2 554
This program shows a WOV instruction heing used to move the input register I10-I7 and 110-117 |af
to Data Register DO -
When 10, I1, I2....Come On then 00, Q1, Q2....will be energized respectively.
Rung Always On 16-bit Input  Moved to
1 Contact Register ao
} { v isps )
10317 10000 D0000
Rung Always On Moved to 16-Bit Output
2 Contact de Register
| o ispS D
10317 0000 Qo000
KIS jum
TFal [comi [ oo | 01: 000,01
Conversion to mnemonics succeeded. Code file created.

NOTE: The MOV instruction can be used to move constants, data registers, inputs,

outputs, timers, counters, and internal relays.

Step 1: Create the Basic Program Logic: Open Contacts,
Tag Names, and Comments as lllustrated in Exer-
cises 1-8.

1. Click the New icon gl to open a new file.
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Step 2: Enter a WMOV Instruction on Rung 1
<> To enter a WMOV instruction:
1. Click the WMOV icon s—>n|.

2. Click on Column 2 of Rung 1.

The Word Move dialog box displays. The completed dialog box
should look like this.

|
ispS D

Tag Name: iIQT[1]] poooo
Allocation 10549 boooo
Number:

Tag Hame |16-bit Imput |Moved to
Comment |peister an

[“vor | [2cancer| [ 2Hen |

3. The Word Move option in the Type: field is selected by
default.

4. In both the Tag Name: and Allocation Number: fields, enter
10 for ispS and DO for D.

5. In the Tag Name Comments: field, enter 16-bit Input Reg-
ister for ispS and Moved to d0 in D.

6. Click OK.
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Step 3: Enter a WMOV Instruction on Rung 2
<> To enter a WMOV instruction:
1. Click the WMOV icon s—>n|.

2. Click on Column 2 of Rung 2.

The Word Move dialog box displays. The completed dialog box

should look like this.
'Word Move [ %]
Type: ispS D
& Word Move Tag Name: 00000
ﬁ':lmb;'f‘“ boooo [avoe
Tag Name |Moved to 16-Bit Outpu
[% Comment: a9 Register
[“vor | [=cancer]| [ 2ren |

3. The Word Move option in the Type: field is selected by
default.

4. In both the Tag Name: and Allocation Number: fields, enter
DO for ispS and QO for D.

5. In the Tag Name Comments: field, enter Moved to dO for

ispS and 16-Bit Output Register in D.

6. Click OK.
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Step 4: Save the Program

To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.
2. Enter WMOV in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 5: Print, Transfer, and Monitor the Program

To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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For Micro®, Micro®C, ONG, and MicroSmart Only

Binary Arithmetic Instructions

The binary arithmetic instructions make it possible for you to program compu-

tations using addition, subtraction, multiplication, and division. For addition

and subtraction operands, internal relay M303 (Micro? and Micro’C) or M8003

(ONC and MicroSmart) are used to carry or to borrow.

Addition (ADD)

$1+82 —- D1, CY
’_{ F— ADD S*lg{*) E%»El}*) 121»(«13) R»EP “ When an input is on, the 16-

bit (Micro>, Micro°C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operands S1 and S2
are added. The result is set to
destination operand D1 and
carry M303 (Micro® or
Micro’C) or M8003 (ONC or
MicroSmart).
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Subtraction (SUB)

S1-S2 —» D1, BW
’_{ F—SUB Eig}*) Egilj*) D*ig}) R,EP “ When an input is on, the 16-

bit (Micro®, Micro’C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operand S2 is sub-
tracted from the 16-bit word
data designated by source
operand S1. The result is set to
destination operand D1 and
borrow M303 (Micro® or
Micro®C) or M8003 (ONC or
MicroSmart).

Multiplication (MUL)

*okokokok kKooK *okokK *% When an input is on, the 16-
bit (Micro®, Micro’C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operand S1 is multi-
plied by the 16-bit word data
designated by source operand
S2. The result is set to 32 Bit
Data designated by destination
operand D1.

’—{ —{MUL S1(R) S2(R) DI(R) REP “ S1x82 = D1

When the result exceeds
65535, error indicator ERR1
and special internal relay
M304 (Micro® or Micro°C) or
M8004 (ONC or MicroSmart)
(user program execution error)
are turned on.
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Division (DIV)

’_H_DIV SI(R) S2(R) DI(R) REP

S1 + S2 — D1 (quotient),
D1+1(remainder)

When an input is on, the 16-bit
(Micr03, Micro>C and MicroSmart)
or the 16- or 32-bit (ONC) word
data designated by source operand
S1 is divided by the 16-bit word
data designated by source operand
S2. The quotient is set to destina-
tion operand D1 and the remain-
der is set to D1+1.

kokokokok kKKK kKK *ok

R

When S2 is 0 (dividing by 0), error
indicator ERR1 and special inter-
nal relay M304 (Micro® or
Micro®C) or M8004 (ONC) (user
program execution error) are
turned on.

Root (ROOT) — ONC and MicroSmart Only

Square Root of S1 — D1
’_{ I ROOT(W) **S*l** *P*i* “ When an input is on, the square root of the
operand designated by S1 is extracted and is
stored to the destination designated by D1.

Valid values are 0 to 65535. The square root is
rounded to two decimals.

Since the ROOT instruction is executed in
each scan while the input is on, a pulse from
the SOTU or SOTD instruction should be

used as required.
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Sum (SUM) — ONC Only
’_¢ —{sumw) st s DI

R0 () T — for ADD or XOR operations.

“ The SUM instruction can be selected

ADD: S1to S2 added ® D1D1+1
XOR: S1 to S2XORed = D1

When the input is on with ADD
selected, all data of the operands desig-
nated by S1 to S2 are added. The result
is stored to the destination operand
designated by D1 and the next operand
D1+1.

When the input is on with XOR
selected, all data of the operands desig-
nated by S1 to S2 are XORed. The
result is stored to the destination
operand designated by D1.

When a timer (T) or counter (C) is
used as S1 or S2, the current value of
the timer/counter is read out.

Since the SUM instruction is executed
in each scan while the input is on, a

pulse input from the SOTU or SOTD
instruction should be used as required.

NOTE: For further details about the ROOT and SUM instructions, refer to the ONC

user’s manual.

10. ARITHMETIC/COMPARISON INSTRUCTIONS © 2001 IDEC CORPORATION



WINDLDR™ TUTORIAL ADVANCED INSTRUCTIONS 10-5

Valid Operands (Standard Processing)

Operand PLC Function| CPU Type | Q M T c R D |Constant| Repeat
Micro® and 0-— |0- |0- [0-99/|0-
Micro’C 0-35 10=31 10=317 51 131 |63 |498 |65535 |72t
0— 0— 0— 0— 0—
ONC 0-597 |0-597 2557 1255 1255 |255 |7999 0—4E9 |1-99
=}
-2 10-1/0 0-5 0-3 0-317 |0-31|0-31|0-63|0_399 06553 1-99
= 5
=3
S1 = |161/0 0-10 |0-6 |o_ o— lo- |o-
o ! 0— 1-
(Source 1) RS 24-1/0 0-107 |o0-107 |1277 0-5910-99 127 11299 |65535 9
3]
MicroSmart = D20K3/
2| §s I 1 Jo- 0-99 | 0-99 |0~ | 0- 1-99
= O — — -
Q | D20RKI 1277 127 1299 |65535
N /D20RS1 0-307 | 0-307
0- 0- |0- 0-
40 1/0 0-307 | 0-307 1277 0-99 | 0-99 127 11299 165535 1-99
Micro? and 0-— |0- |0- [0-99/|0-
Micro’C 0-35 1031 10317151 131 |63 |498° |65535 |72t
o 0— - |o- |o- |o-
ONC 0-597 |0-597 2557 1255 1255 |255 |7999 0—4E9 |1-99
=]
g 10-1/0 0-5 0-3 0-317 |0-31|0-31|0-63|0_399 (5)_6553 1-99
=
) 5 1610 0-10 |0-6 |o 000 000 0= 0= |0 oo
(Source 2) RS 24-1/0 0-107 |o0-107 |1277 —9910-99 127 1299 |65535 -
2]
MicroSmart b} D20K3/
icroSmar o o g 52053 0-187 |0-187 0— 099|099 0— |o- 0— oo
=0 — — ~
S | D20RKI 1277 127 1299 |65535
N2 /D20RS1 0-307 |0-307
0— 0— 0- 0-
40 1/0 0-307 |0-307 1277 0-99 | 0-99 127 11299 | 65535 1-99
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Operand PLC Function| CPU Type | Q M T c R D |Constant| Repeat
Micro? and 0- |0- |0- |0-99/
Micro’C - 0-31 10-287131 131 |63 |408" |— 1-31
0— 0— |0- |0— |0-
ONC — 0— — 1-
397 12557 255 |255 | 255 |7999 ?
<}
= _
g 10-1/0 0-3 0-317 |0-31|0-31|0-63|0_399 | — 1-99
3
b1 : 16-1/0 o 0-6
. 9 - | —| _ _ _ _
(peStf)n - g L o e e
ton . S [2410 — 0-107
MicroSmart -5 [ p2okal o187
A |9 = D20s3 B 0- 0- |0-
2 O poora | 1277|9197 1299 | T 1-99
“ =1 D2ors1 0-307
0— 0— 0—
40 1/0 — 0-307 1277 0-99 | 0-99 127 11299 | — 1-99

* Micro® = 0—99. Micro3C = 0—498.
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Comparison Instructions
(Micro3, Micro3C, ONC and MicroSmart only)

Data can be compared using comparison instructions such as equal to, not equal
to, less than, greater than, less than or equal to, and greater than or equal to.
When the comparison result is true, an output or internal relay is turned on. The

repeat operation can also be used to compare more than one set of data.

Since the comparison instructions are executed with each scan while an input is on,

a pulse input from an SOTU or SOTD instruction should be used as required.

Compare Equal To (CMP=)

When an input is on, the
16-bit (Micro®, Micro°C and
MicroSmart) or 16- or 32-
bit (ONC) word data des-

ignated by source operands

okokokok kokokokok *okokok *ok

’_(|_CMP= SI(R) S2(R) DI(R) REP

“ S1=S2—>Dlon

S1 and S2 are compared.
When S1 data is equal to
S2 data, the destination
operand D1 is turned on.
When the condition is not
met, D1 is turned off.
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Compare Not Equal To (CMP=z)

When an input is on, the 16-
bit (Micro®, Micro’C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operands S1 and S2
are compared. When S1 data
is not equal to S2 data, the
destination operand D1 is
turned on. When the condi-

tion is not met, D1 is turned
ff

kokokokok kkokokk kKK *%

’_( — CMP= S1(R) S2(R) DI(R) REP

“ S1#£S2 - Dl on

Compare Less Than (CMP<)

’_( — CMP< S1(R) S2(R) DI(R) REP*

S1<S2 — Dl1on

When an input is on, the 16-
bit (Micro’, Micro°C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operands S1 and S2
are compared. When S1 data
is less than S2 data, the desti-
nation operand D1 is turned
on. When the condition is not
met, D1 is turned off.

kokokokok kokokok *okokk *ok
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Compare Greater Than (CMP>)

S1>S2 —> Dlon

When an input is on, the 16-
bit (Micro®, Micro®C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operands S1 and S2
are compared. When S1 data
is greater than S2 data, the
destination operand D1 is
turned on. When the condi-

tion is not met, D1 is turned
~

*kkkk kokokokok kokokok *k

’_( — CMP> S1(R) S2(R) DI(R) RE

— 1

Compare Less Than or Equal To (CMP<)

S1<S2 —- Dlon

When an input is on, the 16-
bit (Micro®, Micro®C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operands S1 and S2
are compared. When S1 data
is less than or equal to S2
data, the destination operand
D1 is turned on. When the

condition is not met, D1 is
fiirn PA nﬁ‘.

okokokok kokokokok kokokok *k

’_( — CMP< S1(R)  S2(R) DI(R) REP

—1
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Compare Greater Than or Equal To (CMP>)
“ S1>S2—Dlon

When an input is on, the 16-
bit (Micro®, Micro’C and
MicroSmart) or 16- or 32-bit
(ONC) word data designated
by source operands S1 and S2
are compared. When S1 data
is greater than or equal to S2

kokokokok kkokokk kKK *%

’_( — CMP> S1(R) S2(R) DI(R) REP

data, the destination operand
D1 is turned on. When the
condition is not met, D1 is
turned off.

Interval Compare Greater Than or Equal to (ICMP>)

— ONC and MicroSmart Only
S§S1= S§22>8S3 - D1
— ICMP> S1  §2 S D1 REP
’_{ 2 kKKK KK **2« kKoK *okok “ When an input is on, the 16-

or 32-bit (ONC) word data
designated by source oper-
ands S1, S2, and S3 are com-
pared. When the condition is
met, the destination operand
D1 is turned on. When the
condition is not met, D1 is
turned off.
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Operand PLC Function| CPUType | Q M T c R D |Constant| Repeat
Micro® and 0— 0— |0— |0— |0-99/ |0-
Micro’C 35 (073110317050 15y 63 408" 65535 |10

0- 0— |0- |0
_ ) — —4E 1-
ONC 597 | 07997 |0-2557 | (oo |5ss | gsg | 07999 | 0-4E9 | 1-99
§ |101/0 0-5 [0-3 |0-317 |0-31|0-31|0-63 |0-399 |0-6535|1-99
s1 7 |elo 010106 | 1277]0-99 [0-99 |% |0o1209 % | 199
(Source 1) S [2410 0-15 [0-107 | B 127 65535
[©]
"5 D20K3/ |0— | 0-
MicroSmart & O gDb20s3 187 |187
i R 0 5 0 0-1299
& &= D20RKI/ | U— - — —
kst (307 307 | OTHE7 0991099 p0 12000 | 6ss5 | 1799
; . 7999
4010 307 |307
Micro® and 0— 0— |0— |0— |0-99/ |0-
Micro’C 35 (073110317000 U3y 63 408" 65535 |12t
0- 0— |0— |0
ONC 597 | 07997 |0-2557 | (oo |5ss | ysg | 07999 | 0-4E9 | 1-99
§ 10-1/0 0-5 [0-3 |0-317 |0-31|0-31|0-630-399

S2 S 0—

= |16-1/0 0-10 | 0-6 _ 1-99

(Source 2) 3 0-1277 | 0-99 | 0-99 | 0-1299 | 65535

° 2410 0-15 | 0-107 127
“3 D20Kk3/ |0— | 0-
MicroSmart b O g4D2053 |187 |187
a =3 . . . 0-1299
& = D20RKI/ | U= - — —
DRS1 (307 |307 | O1277]0-99 1099 |1 12000~ | 45535 | 1799
; . 7999
4010 307 |307
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Operand PLC Function| CPUType | Q M T C R D |Constant| Repeat
Micro® and
Micro®C o — |0-31 |0-287 |— |— |— |— — 1-31
ONC ) —  ]0-597 |0-2557 | — |— |— |— — 1-99
?Q 10-1/0 0-3 |0-317
g 16-1/0 — lo6 e e P — 1-99
D2 g 0-1277
(Destina- g |241/0 0-107
tion 1) - D20K3/ | 0— | 0—
MicroSmart e O 4D2053 187 |187
E=EE =RS:
4] =)
A |8 ED2rky | 0= |0-
prst 307 |307 |27 |— |— |— |— — 1-99
0— 0-
401
/0 307 |307

Exercise 11: Creating a Binary Arithmetic/

Comparison Program
The binary arithmetic ADD, SUB, MUL, and DIV can be used to manipulate

data in the PLC and use the comparison instruction to execute a specific task.
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Complete the following steps to create an arithmetic/comparison program.
When completed, your program screen should look like this:

I Fie Edt View Configuwe Comple Online Window Help mETE
D@ @R o) o A wief o/2/8) 7
T EURFEER R
o e U = s Y e A

) Y 1 o o P e i e s P P R )

This program will use Arithmatic and Comparison functions to turn an alarm on indicating the |+
completion of taskil.

ks

Counter €4 counts parts on production Line through the Photoeye

JRun 1|H.0. Contact  C4 Countes
1 Reset. C4 Parts
CHT C004 F
Io000 1000
2Photo-Eye

Pulses in C4

I0001

The Rdd instruction constantly adds the current value in C4 to 3000

Rung Logic is true C4 Countes Constant # D10 Stores
2 Alvays Parts added to €4 C4 + 3000
—|/|—|mm(m S1 - s2 - D1 - REP |-
Moo10 c00g 3000 0010

The Multiply instruction constantly multiply the result in D10 by 50

s dLogic is true D10 Stores 50 * D10 Result of
3 Alvays c1 + 3000 sach_scan Dio * 50
—I/I—IMuL(m S1 - 52 - b1 - REP |-
Hoo1n DOo1n 50 D020

02, the alarm comes On

The comparison instruction compares the result in D10 to 175000, when there is a match

oung JLogic is true Result. of A critical Alarm on
1 Always D10 * 50 set_value Wired to 02 L
—|/|—|cm)=(w) 51 - s2 - D1 - REP |'
Hoo10 pooze 17500 00002
4 »
[Opentist [Cam [ oo | 04 000,01
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Step 1: Create the Basic Program Logic: Open and
Closed Contacts, Tag Names, and Comments as
lllustrated in Exercises 1-8.

1. Click the New icon gl to open a new file.

Step 2: Enter an Upward Counting Counter on Rung 1

To enter an upward counter:
1. Click the Counter IEIEE]l icon.

2. Click on Column 2 of Rung 1.

The Up Counter dialog box displays. The completed dialog box

should look like this.
Up Counter [ %]

Type: Tag Hame:

* Up Counter Allocation

" Dual Pulse Counter Humber:  [*"*

 Up/Down Counter posat 1000

% Loamans [ct couts
| 1/ OK I |a¢cancel| | ¥ Help I

3. Click the Up Counter option in the Type: field.

N

. Enter C4 in both the Tag Name: and Allocation Number: fields.
5. Enter 1000 in the Preset Value: field.

6. Enter C4 Counts Parts in the Tag Name Comment: field.

7. Click OK.
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Step 3: Enter an Addition Instruction on Rung 2
To enter an addition instruction:
1. Click the Binary Arithmetic icon.

2. Click on Column 2 of Rung 2.

The Addition dialog box displays. The completed dialog box should

look like this.
Type: 51 - s2 - D1 - REP
 Addition [su00 [peo1o [
:. :::;z::::m |cnn4 |annn ||)u|uu
 Division Lk " Repeat [~ Repeat ™ Repeat
[c4 counts [comstant # | [D10 Stores
Parts laaded to ca ||ca - 3000
Data Type:
Word =] | ¥ OK I ‘xcam:ell ‘ ¥ Help I

3. Click the Addition option in the Type: field.
4. Select Word from the Data Type: field.
5. Enter C4, C4, and C4 Counts Parts in the S1 column.

6. Enter 3000, 3000, and Constant # added to C4 in the S2 column.

7. Enter D10, D10, and D10 Stores C4 + 3000 in the

D1 column.

8. Click OK.
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Step 4: Enter a Multiplication instruction on Rung 3
To enter an multiplication instruction:
1. Click the Binary Arithmetic icon.

2. Click on Column 2 of Rung 3.

The Binary Arithmetic dialog box displays. The completed dialog
box should look like this.

Multiplication =]
- st - s - Dl - REP
 Addition poo1g] [so [pooz20
WA o010 0050 IDﬂﬂﬂﬂ
& Multiplication | |
 Division ["Repest [ Repest [~ Rspsat
% D10 Stores 50 * D10 Result of
IC4 + 3000 leach scan D10 * 50
Data Type:
Word | [vor | [=cancer| [ #hen |

3. Click the Multiplication option in the Type: field.
4. Select Word from the Data Type: field.

5. Enter D10, D10, and D10 Stores C4 + 3000 in the

S1 column.

6. Enter 50, 50, and 50 * D10 each scan in the S2 column.

7. Enter D20, D20, and Result of D10 * 50 in the D1 column.

8. Click OK.
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Step 5: Enter a Comparison Instruction on Rung 4

To enter an comparison instruction:

1. Click the Comparison ‘gl icon.

2. Click on Column 2 of Rung 4.

The Compare Equal To dialog box displays. The completed dialog

box should look like this.
T 51 - 52 - D1 - REP
yoe:
pre— bon2o] [17300 Jooo02 [
:E:::) [poozo [17500 [oooez
~ CMP> [ I Repeat I Repeat I Repeat
 CMP<= —
 CMP>= :i:“itszf :Eir,l,;if E::'; 2: 02
Data Typs:
Waid =] [wor ] [=cancer] [ #nen |

3. Click the CMP= option in the Type: field.
4. Select Word from the Data Type: field.

5. Enter D20, D20, and Result of D10 * 50 in the S1 column.

6. Enter 17500, 17500, and A critical set value in the

S2 column.

7. Enter Q2, Q2, and Alarm On Wired to Q2 in the

D1 column.

8. Click OK.
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Step 6: Save the Program

To name and save this program:
1. Click File>Save as... from the menu commands toolbar.
The Save As dialog box displays.
2. Enter ARITHM in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 7: Print, Transfer, and Monitor the Program

To print this program, refer to page 4-9. To transfer this program,
refer to page 4-12. To monitor this program, refer to page 4-13.
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Binary Arithmetic Instructions: FA Series PLCs

The binary arithmetic instructions make it possible for you to program compu-

tations using addition, subtraction, multiplication, and division. For addition

and subtraction operations, internal relay M307 (707) is used to carry or borrow.

Add with Carry (JADDC)

| F147 F#47 _‘
_|I# 4 #H##H
— —JADDC S ~‘

I# *kk

DO + operand + CY = DO, CY
When an input is on, the data
(S) and the carry (M307) are
added. The result is set to DO
and the carry (M307). Prior
to this instruction, the data to

be added must be set to DO

Symbol: JADDC S and the carry must also be
reset as required.
NOTE: When the sum,
including the carry, is 20,000
or more, a numeric value error
will occur.
Computing Example
DO + Operand + Carry DO
1+ 900 0->0 901
0+ 2000 + 120 2001
1000 + 9000 + 0=>1 0000
9999 + 9999 + 1=1 9999
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Normal Range of Sum

DO Operand Carry DO
Minimum 0 0 020 0
Maximum 9999 9999 121 9999

Subtraction with Borrow (JSUBB)
DO — operand — BY = D0, BW

L — F147 F#47 When an input is on, the data
I# 5 ####

(S) is subtracted from the data
of DO. The borrow (M307) is

| JSUBB S “ also subtracted from DO and
I#

HoHK the result is set to D0 and bor-
row (M307). Prior to this
instruction, the data from
which to be subtracted must
be set to DO and the borrow
must also be reset as required.

Symbol: JSUBB S

A negative value is indicated as
its positive complement with
respect to 10,000. To determine
the absolute value of a negative
value, subtract the positive
complement from zero.

NOTE: When the result is
less than 10,000 or greater

than 9999, a numeric value
error will occur.

10. ARITHMETIC/COMPARISON INSTRUCTIONS © 2001 IDEC CORPORATION



WINDLDR™ TUTORIAL ADVANCED INSTRUCTIONS 10-21

Multiplication (JMUL)

| F147 F#47
_|I# 6 #H###
— —JMUL S ~‘

I# *kokk

_|

DO x operand = D1, DO;

D1 = upper 4 digits,

DO = lower 4 digits

When an input is on, the data
of DO is multiplied by the
data designated by S. The
result is set to DO and D1.
Prior to this instruction, mul-

Symbol: JMUL S tiplication must be set to DO.

NOTE: When a multiplier or
multiplicand exceeds 9999, a
numeric Value €Irror occurs.

Normal Range of Product

i] Operand Carry i]
|Minimum 0 0 0 0
|Maximum 9999 9999 9998 0001

When the result is less than 10,000 (or 2710 in hexadecimal), it is set to DO and
zero is set to D1. When the result is more than 9999 (or 270F in hexadecimal), it
is set to D1 as upper digits.
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Division (JDIV)
DO + operand = D1, DO;

|| — F147 F#47 D1 = remainder, DO = quotient
T# 7 ### When an input is on, the data

of DO is divided by the data
designated by S. The quotient
DIV S & y 4
_|I#|_ J Hohok “ is set to DO and the remainder
is set to D1. Prior to this

instruction, the data must be
Symbol: JDIV S set to DO as a dividend.

NOTE: When the divisor is 0
or when the divisor or divi-
dend exceeds 9999, a numeric
value error occurs.

NOTE: When DO is smaller
than the operand, the quotient
equals zero and the original data
of DO becomes the remainder.

Normal Range of Quotient

Quotient DO = zero to 9999

Remainder D1 = zero to (divisor 1)
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10,000 Addition 3 Operand (TADD3)

F147 F#47 F#47 F#47

_|I#|_ 144 didiaid didiaid ###
— e R R
Symbol: TADD3 SI 52 D

10,000 Subtraction 3 Operand (TSUB3)

F147 F#47 F#47 F#47

_II#I_ 154 H#H#H #H## H###
e
Symbol: TSUB3 S S, D

10,000 Multiplication (TMUL)

F147 F#47 F#47 ||
_|I#|_ 163 #H### ###H
Symbol: TMUL S D

© 2001 IDEC CORPORATION 10. ARITHMETIC/COMPARISON INSTRUCTIONS

$;+S$,2D,CY

When an input is on, the data
designated by S1 and S2 are
added. The result is set to the
operand designated by D and

the carry (M307).

$,—S,> D, BY

When an input is on, the data
designated by S2 is subtracted
from the data designated by
D1. The result is set to the
operand designated by D and
the borrow (M307).

DxS=> (D + 1) (upper digits),
D (lower digits)

When an input is on, the data
designated by D is multiplied
by the data designated by S.
The result is set to D and D+1.
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10,000 Division (TDIV)

D + § = D (quotient),
| F147 || F#47 || F#47 || .
I #I_ 173 HHHH HHHH D + 1 (remainder)
When an input is on, the data

designated by D is divided by
— DIV *§* *I*)* — the data designated by S. The
I# quotient is set to D and the
remainder is set to D+1.
Symbol: TDIV S D FUN30 and FUN31 are used
together for setting timer/counter
preset values or other operands
using external digital switches.

Comparison Instructions: FA Series PLCs

Word Greater Than or Equal To (WGE)

L - F147 || F#47 || F#47 || F#47 ||
I#

110 i ki ik
e R - 1
Symbol: WGE S S, oir

S; 2§, = oirseton

The WGE instruction identifies a greater than or equal to relationship. Both data to

be compared can be designated, and the result can be an output or an internal relay.

When an input is on, the data designated by S1 and S2 are compared. If the con-
dition is met, the output or internal relay designated by oir goes on. If not, it

goes off.
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NOTE: Comparison instructions are executed in each scan while the input is on. So, use
a level or pulse input as required. To execute the instruction only at the leading

edge of the input, use an SOT instruction.

For data comparison instructions, if the condition is met when the input is on,
the output designated by oir goes on. If the conditions are not met, the output
goes off. When the input is off, the existing output status is maintained. For

example, if the input goes off while the output is on, the output remains on.

Word Less Than or Equal To (WLE)

| F147 || F#47 || F#47 || F#47 |
I#

120 HHAH i ididiaid
e R R
Symbol: WLE $ S5 oir

S; £S5, > oirset on

The WLE instruction identifies a less than or equal to relationship. Both data to be

compared can be designated, and the result can be an output or an internal relay.

When an input is on, the data designated by S1 and S2 are compared. If the
condition is met, the output or internal relay designated by oir goes on. If not, it

goes off.
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Word Equal To (WEQ)

L - F147 || F#47 || F#47 || F#47 ||
I#

130 ik ik ik
— Y s
Symbol: WEQ S S, oir

S; =S, 2 oirset on

The WEQ instruction identifies an equivalent relationship. Both data to be

compared can be designated and the result can be an output or an internal relay.

When an input is on, the data designated by S1 and S2 are compared. If the
condition is met, the output or internal relay designated by oir goes on. If not, it

goes off.
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Exercise 12: Creating an FA Series Advanced
Instruction Program
The binary arithmetic ADD, SUB, MUL, and DIV can be used to manipulate

data in the FA series PLC and use the comparison instruction to execute a

specific task.

Complete the following steps to create an advanced instruction program for the

FA series PLC. When completed, your program screen should look like this:

Wi WindLDR 211w - [C:\WINDLDRAFA-ARITH] [_[5]x

m File Edit Wiew Configure Compgle Onlne Window Help == x|
) = e e e e e S N el

o 15 e i 9 | = e L i o e =

1|2 @A Har Ao | 7 | 8 22 o5 e e el

This program shows the FA series instructions used to execute a simple task. ﬂ
% The 100msec timer times out every 3 Minutes, rests itself and times again.

Rung 43 Min.Timer 3 Min.Timer

1 Auto. Reset Ruto. Reset

TIM TOO0O0
To00 1800

The TADD instruction adds the current walue of T0 to 500 and stores the result in D20

rung Anlways on 3 Min.Timer constant TO + 500
2 Contact Auto. Reset value = 500 into D20

— I—lm)ns s1 s2 [ I‘
0317 1000 500 20020

The WGE is Word Erual instruction, comstantly compares d20 to 1000, when a match happens,
01 will come On.

Rung Alvays On T0 + 500 Constant 01 comes On
3 Contact into D20 value 1000 if D10 = 1000

— |—|m 51 52 oir |'
0317 0020 1000 00001

Current value of Timer T0 will be captured and stored in D10 when the Match occurs.

frung 401 comes on 3 Min.Timer  Store Current
4 if D10 = 1000 Auto. Reset  TO Value
| {5 ispS D |-
Qo001 T000 D010
4 »
[Fa-38 [CP11T) | comi [ oo | 0. 000,00

Word Block Move (WEMCV] Instruction
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Step 1: Create the Basic Program Logic: Open and
Closed Contacts, Tag Names, and Comments as
lllustrated in Exercises 1-8.

1. Click the New icon gl to open a new file.

Step 2: Enter a 100-msec Timer on Rung 1

To enter an 100-msec timer:

1. Click the Timer ‘il icon.

2. Click on Column 2 of Rung 1.

The 100-msec Timer dialog box displays. The completed dialog box

should look like this.
100-msec Timer
Type: Tag Name: lm—

Allocation

Number:  "°""

Preset  [1gog |
Value:

% Tag Name (3 yin. Timer
Comment: 7015, Reset

[ wox | [#cancer] [ #hew |

= 100-msec Timer

3. In both the Tag Name: and Allocation Number: fields,

enter T0.
4. Enter 1800 in the Preset Value: field.

5. Enter 3 Min. Timer Auto. Reset in the Tag Name Comment:
field.

6. Click OK.
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§ Step 3: Enter an Addition Operand Instruction on Rung 2

To enter an addition operand instruction:
1. Click on Column 2 of Rung 2.
2. Type TAdd on your keyboard.

The 10,000 Addition 3 Operand dialog box displays. The completed
dialog box should look like this.

10,000 Addition 3 Operand [x]
Type: 51 52 D
10,000 Addition 3 Operand |0 [s00 [pooze
£ 10,000 ion 3 Operant
[rooo [os00 [poozo
3 Min.Timer |constant [ro + 500
R Auto. Reset |value = 500 [into D20
| 1/ OK I ‘ xcam:ell | ¥ Help I

3. Click the 10,000 Addition 3 Operand option in the
Type: field.

4. Enter TO, T0, and 3 Min. Timer Auto. Reset in the

S1 column.

5. Enter 500, 500, and constant value = 500 in the S2 column.

6. Enter D20, D20, and TO + 500 into D20 in the D column.

7. Click OK.
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Step 4: Enter a Comparison Instruction on Rung 3

To enter an comparison instruction:
1. Click the Word Comparison Cg”fl icon.

2. Click on Column 2 of Rung 3.

The Word Greater Than or Equal To dialog box displays. The com-
pleted dialog box should look like this.

word Greater Than or Equal To []
51 52 air

& Word Greater Than or Equal©  |[JIE0 [1000 [avoox

 Word Less Than or Equal to
 Word Equal To

Type:

[poozo [1000 Jovoo1

TO + 500
into D20

Constant.
value 1000

01 comes On
if D10 = 100

| 1/ OK I‘xcam:ell| ¥ Help I

3. Click the Word Greater Than or Equal option in the
Type: field.

4. Enter D20, D20, and TO + 500 into D20 in the S1 column.

5. Enter 1000, 1000, and Constant value 1000 in the

S2 column.

6. Enter Q1, Q1, and Q1 comes On if D10 = 1000 in the

oir column.
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Step 5: Enter a Word Move Instruction on Rung 4

To enter a word move instruction:
1. Click the Word Move S—H:I icon.

2. Click on Column 2 of Rung 4.

The Word Move dialog box displays. The completed dialog box should
look like this.

'Word Move <]

Type: ispS D

& Word Move Tag Name: [JTT] Doo10
Allocation
Nuioon [zoon poo10

Tag Hame |3 Min.Timer |Store Curren
[s Comment: 3,0, Reset |[T0 Value

[“vor | [2cancer| [ 2Hen |

3. Enter TO, TO, and 3 Min. Timer Auto. Reset in the

ispS column.

4. Enter D10, D10, and Store Current T0Q Value in the

D column.
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Step 6: Save the Program

To name and save this program:
1. Click File = Save as... from the menu commands toolbar.
The Save As dialog box displays.
2. Enter FA-ARITH in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 7: Print, Transfer, and Monitor the Program

To print this program, refer to page 4-9. To transfer this program,
refer to page 4-12. To monitor this program, refer to page 4-13.
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11. ANALOG READ INSTRUCTIONS

For Micro®, Micro®C, and MicroSmart Only

Introduction to Analog Read Instructions

The Micro®, Micro°C, and MicroSmart PLCs have analog potentiometers in the
front panel of the unit. The Micro’C, 10-1/O Micro?, and MicroSmart 10-, 16-
20- and 40 1/O type CPU have one potentiometer (ANRO for Micro® and

Micro’C and D8057 for MicroSmart). The 16- and 24-1/0O Micro®, and 24-1/0
MicroSmart PLCs have two potentiometers (ANRO and ANRI for Micro3, and
D8057 and D8058 for MicroSmart). The potentiometer(s) can be addressed to

any memory location in the PLC for purposes such as changing timer or counter
presets. The 0—249 range of the potentiometer can be scaled with mathematical

instructions.

Analog Read 0 (ANRO)

When an input is on, the value (0—249) set with analog potentiometer 0 is read
to the data register designated as the destination. This instruction is useful for
adjusting preset values of the timer (TIM, TMH, and TMS) and pulse (PULS
and PWM) instructions.

|— ANRO

D*** 44 Data Register
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Analog Read 1 (ANR1)

When an input is on, the value (0—249) set with analog potentiometer 1 is read
to the data register designated as the destination. This instruction is useful for
adjusting the preset values of the timer (TIM, TMH, and TMS) and pulse
(PULS and PWM) instructions.

D+

’_{ |— ANRI1

Valid Operands (Standard Processing)

In the high-speed processing mode, data registers for these instructions are
limited to DO—D31. Since the ANRO and ANRI1 instructions are executed in
each scan while the input is on, a pulse input from an SOTU or SOTD instruc-

tion should be used as required.

Operand Function l/Q/ M |T|C|R D Constant Repeat
0-99
Destination to store (Micro?)
the analog potentio- e e el el el — —
meter value 0-498
(Micro®C)
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Analog Potentiometer Setting for Micro® and Micro>C

j
g
\

The analog potentiometer positions and set values are shown below:

Turned Fully to the Left Turned Fully to the Right

[*) o

o o
O O (e O
o@ ° ° @O

Minimum Value = 0 Maximum Value = 249

Analog Potentiometer

*  The 10-I/O type Micro® has one potentiometer.
*  The 16- and 24-1/0 Micro® types have two potentiometers: analog poten-

tiometer 0 on the left and analog potentiometer 1 on the right.

*  The 16- and 24-1/0 Micro®C types have only one potentiometer: analog
potentiometer 0 on the left.

Example: ANRO
When input 10 is on, the value from analog potentiometer 0 is read to data
register D80.
I— ANRO
10 D80
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Exercise 13: Creating an Analog Read
Program

In this exercise, you will use the PLC’s built-in potentiometer 0 as an external
set-point device to determine the maximum volume of liquid allowed in a tank.
The ANRO instruction lets you read the PLC potentiometer value and store it in

a data register to be used for comparison/data manipulation.

The potentiometer value varies on a scale from 0 to 249. When D10 is greater or

equal to 100, output Q2 will come on. Otherwise, Q2 will remain off.

ANALOG
CONTROL SYSTEMS APPLICATION |;| DISTANCE
SENSOR

INDUSTRIAL
TANK

cERgsaazzen

i Rl

@ OJ

__START1 _8TOP1

gl

_PUMPA

TO PRODUCTION

Pump A: Wired to QO
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Follow the steps below to create an analog read program. When completed, your

program screen should look like this:

Wi WindLDR 211w - [C:\WINDLDR\POT]

[_[5]x
IR Fle Edt Wiew Confiawe Comgle Online Window Help 8] x
o=\ @] ¢ (m|| o A w2lid w22 2
crre| g [ oot [ L | v [Fous| v |wece| neea| weeal wses wor
o e e e o L e o e e
B 2 [ v | o~
A 1 e o e o e e PP e
The Potentiometer value varies on a scale from 0 to 249. This value is constantly read to D10, :|
R when D10 is greater or equal to 100, Output 02 will come On. Dtherwise, 02 will remain off.
Runeg Alvays On D10 value
1 Ccontact = 1-249
| AHRO
0317 0010
Rung Always On D10 value Set Value D10 = 100
Contact = 1-249 of 100 02 Comes On
CHeP=(T) s1 - s2 - D1 - REP |'
0317 0010 100 govo2
4 »
[ Miera-3C | comi [ ooo | 01. 000.04
Conversion to mnemonics succeeded. Code file created.

Step 1: Create the Basic Program Logic: Open
Contacts, Tag Names, and Comments as lllustrated
in Exercises 1-8.

1. Click the New icon gl to open a new file.
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Step 2: Enter the Analog Read Instruction on Rung 1
To enter the analog read instruction:
1. Click the Analog Read ,._.?._.-,I icon.

2. Click on Column 2 of Rung 1.

The Analog Read 0 (ANRO) dialog box displays.

Analog Read 0 =]

Type: Tag Name: [TRL

@ Analog Read 0 jiocation [pooo
Number:

% TagName |p1p value
Comment: |~ o,y

[ wox | [#cancer] [ #hew |

3. Enter D10 in both the Tag Name: and Allocation Number: fields.

4. Enter D10 value = 0-249 in the Tag Name Comment: field.

5. Click OK.

The analog read instruction displays at the end of Rung 1.
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g Step 3: Enter the Comparison Instruction on Rung 2

To enter the comparison instruction:
1. Click the Comparison ':gl icon.

2. Click on Column 2 of Rung 2.

The Comparison dialog box displays. The completed dialog box

should look like this.

Compare Greater Than or Equal To <]
- 51 - 52 - b1 - REP
ype:
- CMP= [100 Jaoos2 [
g E::::) N [poo10 [o100 Javou2
 CHMP> I~ Repeat I~ Repeat I~ Repeat
 CMP<¢=

D10 val Set val b10 = 100

Q= - n-:cls“e u‘: 100 * 02 comes on
 CMP2
Data Type:
Word =l | ¥ OK I |a¢cancel| | ¥ Help I

3. Click CMP>= in the Type: field.
4. Select Word in the Data Type: field.

5. In the S1 column, enter D10, D10, and D10 value = 0-249.

6. In the S2 column, enter 100, 0100, and Set value of 100.

7. In the D1 column, enter Q2, Q2, and D10 = 100 Q2

Comes On.

8. Click OK.
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Step 4: Save the Program
To name and save this program:
1. Click File ® Save as... from the menu commands toolbar.
The Save As dialog box displays.
2. Enter POT in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 5: Print, Transfer, and Monitor the Program

To print this program, please refer to page 4-9. To transfer this

program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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Analog Potentiometer Setting for MicroSmart

The analog potentiometer positions and set values are shown below:

AlHn-One Type CPU Module

Analog Potentlometer 1

ooooooooo

| '. =/
/ ;

Analog Potentiometer 2 ooooooooo
{24-1/0 Type Only) i i
N\aval
Slim Type CPU Module _
o
Analog Poterttiometer 1 / IHI

-
[hrre
[E:
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e The 10, 16, 20 and 40-1/O type CPU modules have one

analog potentiometer.

e The 24-1/0 type CPU module has two analog potentiometers.

*  The values (0 through 255) set with analog potentiometers 1 and 2 are

stored to data registers D8057 and D8058, respectively, and updated in

€very scan.

*  The alalog potentiometer can be used to change the preset value for a timer

Oor counter.
Special Data Registers for Analog Potentiometers
CPU Module Analog Potentiometer 1 Analog Potentiometer 2
10- and 16-1/0O Module D8057 -
24-1/0O Type D8057 D8058
20 and 40-1/0O Type D8057 -

Example: Changing Counter Present Value Using Analog
Potentiometer

This example demonstrates a program to change the a counter preset value using

analog potentiometer 1.

Reset Analog potentiometer 1 value is stored to data regis-
IOI ggg57 co ter D8057, which is used as a present value for

Pulse counter CO.
11

The preset value is changed between 0 and 255

using the potentiometer.
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For Micro® and Micro®C Only

Introduction to Analog/Digital Instructions
The analog to digital (A/D) instruction is used in conjunction with an A/D con-

verter. The A/D converter can be used with the Micro® and MicroC to perform

an 12-bit A/D conversion.

The A/D converter unit reads analog input signals from an analog output device

such as an analog distance sensor or temperature sensor.

Analog/Digital (A/D) Conversion

_| I A/D D1

12 *Hokk

When an input is on, the analog data from the A/D converter unit (FC2A-AD1,
-AD2, -AD3, or -AD4) connected to input I0 is converted to a digital value and

is set to a data register designated by destination operand D1.
The resolution of A/D conversions can be either 8 bits or 12 bits.

NOTE: The ONC and FA series PLCs have multiple analog inputs on one card.
These analog input points are mapped directly to the input registers (FA
series) and to the link registers (ONC). For details, refer to the user manual of

your specific PLC.
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Valid Operands (Standard Processing)
When an input is on, the analog data from the A/D converter unit connected to

the input 10 is converted to a digital value and set to a data register designated by

destination operand D1.

Operand Function Il Q| M | T|C|R| D Constant | Repeat
D1 Destination 0-

o — = = == |=9% — —
(Destination 1) | to store data 498"

* Micro® = 0—99. Micro3C = 0—498.

IDEC’s Micro>C
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Exercise 14: Creating an A/D Conversion
Program

In this exercise, you will learn how to use the A/D instruction to convert the
analog output of a pressure sensor to digital format data by using an A/D input

card. This data can then be manipulated in the PLC.

Follow the steps below to create an A/D conversion program. When completed,

your program screen should look like this:

Wi WindLDR 2. 11w - [C:\WINDLDRAANALOG] [_[5]x

[ File Edt Yiew Configwe Comple Online ‘window Help

) = e e e e e S N el
o 4 | e - o 2 o e A e
A 1 I e P ot e - P B

This programs shows a pressure analoy signal being converted to a digital value in the PLC :|

JRun 1|#lways On
1 Internal Relay
I

% and being stored in D30.The A/D instruction camn be selected as 8-bit or 12-Bit

dso

pressure
signal

I
Ho317

A
12

D1
Doo3o

The pressure signal gets converted and is constantly compared to the critical point, 2000,
when d30 is greater or equal to 2000, the valve opens.

rung Jalways on pressure Critical Valve Opens
2 Internal Relay signal point wired to 02
CMP— (1) S1 - s2 - D1 - REP I‘
0317 0030 2000 00002

1 of]

[Micro 3 | coMt | oo | 02 oo

Step 1: Create the Basic Program Logic: Open Con-
tacts, Tag Names, and Comments as lllustrated in
Exercises 1-8.

1. Click the New icon gl to open a new file.
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Step 2: Enter an Analog to Digital Conversion on Rung 1

To enter an analog to digital conversion:
1. Click the Analog to Digital ‘ﬁl icon.

2. Click on Column 2 of Rung 1.

The Analog to Digital Conversion dialog box displays. The com-
pleted dialog box should look like this.

Analog to Digital Conversion <]

Digital Data Range D1

8 bits Tag Hame: [TTET]
- Allocation
12 bits Allocation 502

Tag Name [sressure
Is Comment: o3y

1/ OK I xcancell ¥ Help I
3. Click 12 bits for the Digital Data Range option.

4. Enter D30 in both the Tag Name: and Allocation Number:
fields.

5. Enter pressure signal in the Tag Name Comments: field.
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Step 3: Enter a Comparison Instruction on Rung 2

To enter a comparison instruction:

1. Click the Comparison ‘EI icon.

2. Click on Column 2 of Rung 2.

The Comparison dialog box displays. The completed dialog box

should look like this.
51 - 52 . 0 - REP

Type:
£ CMP= Iy pooaal [z000 Jaoos2 l_
" CMP<>
£ CMP<

[poo3o [z000 Javou2

 CMP» [ Repeat | Repeat |~ Repeat

? CHP¢= pressure critical valve Opens
* CHMP>= sigmal point wired to 02

Data Type:

Word =l [ wor | [scancer] [ vhem |

3. Click CMP>= in the Type: field.
4. Select Word from the Data Type: option.

5. Enter D30, D30, and pressure signal in the S1 column.

6. Enter 2000, 2000, and Critical point in the S2 column.

7. Enter Q2, Q2, and Valve Opens wired to Q2 in the

D1 column.
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Step 4: Save the Program
To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.

The Save As dialog box displays.
2. Enter ANALOG in File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 5: Print, Transfer, and Monitor the Program
To print this program, refer to page 4-9. To transfer this program,

refer to page 4-12. To monitor this program, refer to page 4-13.
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Calendar and Clock

IDEC Micro®, Micro?C, ONC series, the FA3S-CP117T, and the MicroSmart
are the only PLCs with a real-time clock and calendar. These PLCs can be pro-
grammed with date and time functions in applications in which any of these
PLCs are used.

Calendar/Clock Instructions:
(Micro3® and Micro3C)

The 16- and 24-1/O type Micro® and Micro>C base units feature five real-time
calendar and clock instructions used for programming the calendar and clock:
calendar read (CALR), calendar write (CALW), clock read (CLKR), clock write
(CLKW), and adjust (AD]J). These instructions cannot be used on the 10 I/O

type Micro® base units.

After initially setting the calendar and clock using FUN (function) 28, the date
and time are maintained. If control data registers D95 —D98 are enabled using

FUNI0, the day of the week, hour, minute, and second data can be read out to

these data registers when the Micro® or Micro®C PLC is running or stopped.
(For a detailed description of FUN28 and FUN10, please refer to the user’s man-
ual included with your PLC.)
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Calendar Read (CALR)

- —E

kokokk

When an input is on, the calendar data (year, month, day, and day of week) is

read to four data registers starting with the designated operand.

D = Year (0 to 99)

D+1 = Month (1 to 12)

D+2 = Day (1 to 31)

D+3 = Day of week (0 to 6) assigned as follows:

0 1 2 3 4 5 6
Sunday = Monday  Tuesday Wednesday Thursday  Friday  Saturday

Example: CALR

j———CALR
’_{10 D30 “

When input 10 is on, calendar data is read to data registers D30 —D33.

D30 = Year
D31 = Month
D32 = Day

D33 = Day of the week
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Clock Read (CLKR)

oKk

]

When an input is on, the clock data (hour, minute, and second) is read to three

data registers starting with the designated operand.

D = Hour (0 to 23)
D+1 = Minute (0 to 59)
D+2 = Second (0 to 59)

Example: CLKR
|— CLKR]
’_{12 D50 “

When input 12 is on, clock data is read to data registers D50-D52.

D50 = Hour (0 to 23)
D51 = Minute (0 to 59)
D52 = Second (0 to 59)
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Valid Operands (Standard Processing)

In the high-speed processing mode, data registers for this instruction are limited
to DO—D31. Since the CALR and CLKR instructions are executed in each scan
while the input is on, a pulse input from an SOTU or SOTD instruction should

be used as required.

Operand Function | Q M T C R D Constant Repeat
0-99
Destination to (Micro®)
read the calen- —_ | - — | =] — | — — —
dar/clock data 0-498
(Micr03C)

Repeat Operation in the Move Instruction

When the source (S1) is designated with a repeat, as many operands as repeat
cycles, starting with the operand designated by S1, are moved to the destination.

As a result, only the last of the source operands is moved to the destination.

—|{MOV SIR DI REP
0 D10 D20 3“

Source (Repeat = 3) Destination (Repeat = 0)
D20
-
S —
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When the destination (D1) is designated with a repeat, the source operand desig-
nated with S1 is moved to as many destination operands as repeat cycles, starting

with the destination designated by D1.

—{MOV SI  DIR REP
’_{Ia D10 D20 3“

Source (Repeat = 0) Destination (Repeat = 3)
DI10| 110 »D20| 110
D11 111 ——»D21 110
D12 112 —»D22| 110

When both S1 and D1 are designated with a repeat, as many operands as repeat
cycles starting, with the operand designated by S1, are moved to the same quan-

tity of operands, starting with the operand designated by D1.

—{ MOV SIR DIR REP
14 D10 D20 3“

Source (Repeat = 3) Destination (Repeat = 3)
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Exercise 15: Creating a Calendar/Clock
Program

In this exercise, you will learn how to read the clock and calendar values of a PLC

and use them to control certain events at a specific time.

The following example explains how you can program the Micro® PLC to turn a
factory freezer off at 7A.M. Sundays and back on at 7A.M. Mondays of every week

of the year.

IDEC’s newest PLC - the MicroSmart.
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Follow the steps below to create a clock/calendar program. When completed,

your program screen should look like this:

1 WindLDR 2.11w - [C:\WINDLDRACLOCKCAL.LDR] |- [&]x]

[ Fie Edit View Corfigus Comple Onlne window Help INETE
D28 gl ¥ml|] v G o5 oEls 7
ot | B | o ] o e e

) K s e e o o 5 e P P e e )

[Rung 1|alvays on D90 = Year
1 Contact D91 = Month
D92 = Day 1
H0317 CALR
nooso
E D96 = Hour
D97 = Minutes
D98 = Seconds
[ CLIR
T0096
[Rung Jatvays on The Data 0 is Sunday M10 is On
z Contact Register = = the first if 193 = 0
Day of Week Day of Week " Sundays "
W0317 CHP=(W) s1 - 52 - 1 - REP
D093 0 W0010
[Rung 4rtvays on The Data 1 is Monday M20 is On
E] Contact Register = = the Second if D93 = 1
Day of Veek Day of Week "Mondays "
W0317 CHP=(W) s1 - 52 - 1 - REP
D093 1 Ho020
[Rung galvays on 196 = Hour D96 = 7 Am M30 is On
£ Contact 1927 = Minutes The Freezer if D96 =
198 = Seconds Goes Off 2 M
W0317 CHP=(W) s1 - 52 - 1 - REP
T009% T ETED)
[Rung duto is on 30 is On Freezer
5 if 193 = 0 if D96 = 0ff Sunday
" Sundays " T AM 7 AM and On
#0010 A0030 Q0000
[Rung AM20 is On ¥30 is On Freezer
6 if 193 = 1 if D96 = 0ff Sunday
"Mondays " 7 AM 7 R and On
uo020 H0030 Qoooo

4 »
[Micro-3C [coM1 [ oo | 06: 000,01

Erase Horizontal/Vertical Lines

Step 1: Open a new program.

1. Click the New icon QI to open a new file.
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Step 2: Enter an NO Contact on Rung 1

To enter an NO contact:
1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Rung 1.

The Normally Open (LOD) dialog box displays.

Hormally Open

Type: Tag Name: [T
 Nomally Open  pliocation [rogi7
 Nomally Closed ~ Number:

Tag Name [iiways on
Comment: [, "0

Iy

[ vor | [=cancer ] [ 2Hen |

3. Enter M0317 in the Tag Name: and Allocation Number:
fields.

4. Enter Always On Contact in the Name Comment: field.

5. Click OK.
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Step 3: Enter a Calendar Read Instruction on Rung 1
To enter a calendar read instruction:
1. Click the Clock/Calendar I icon.

2. Click on Column 2 of Rung 1.

The Clock Read (CLKR) dialog box displays.

Calendar Read
i Tag Name:
@ Calendar Aead  Ajocation powss |
" Calendar Write Number:
 Clock Read Tag Name [p30 = Year
" Clock Write Comment: D91 — Month

[% D92 = Day
[ vor | [=cancer ] [ 2Hen |

3. Click Calendar Read in the Type: field of the dialog box.
4. Enter D90 in the Tag Name: and Allocation Number: fields.

5. In the Tag Name Comment: field, enter:
D90 = Year
D91 = Month

D92 = Day

6. Click OK.

The calendar read instruction displays at the end of Rung 1.

© 2001 IDEC CORPORATION 13. CALENDAR/CLOCK INSTRUCTIONS



13-10 ADVANCED INSTRUCTIONS WINDLDR™ TUTORIAL

Step 4: Create a Second Line for Rung 1

To create a second line for Rung 1:
1. Click the Draw Line ‘ZI icon.

2. Click the crossbar to the right of the A/waysOn contact on Rung
1, and drag the pointer down to the corresponding crossbar on
Rung 2.

A line connecting Line 1 with Line 2 displays.
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Step 5: Enter a Clock Read Instruction on Line 2

To enter a clock read instruction:
1. Click the Clock/Calendar icon.

2. Click on the last column of Line 2.

The Clock Read (CLKR) dialog box displays.

Clock Read X
Type: Tag Name:

" Calendar Read !
Allocation l—
" Calendar White Number: pa0se

+ Clock HE_ﬂd TagName [pos = Hour
 Clock Write Comment: |00 _ piiee
[% D9% = Seconc

[ wox | [#cancer] [ #hew |

3. Enter D96 in the Tag Name: and Allocation Number: fields.

4. In the Tag Name Comment: field, enter:

D96 = Hour

D97 = Minute

D98 = Second
5. Click OK.

Notice that Rung 1 now has two lines. The clock read instruction

displays at the end of Rung 1, Line 2.
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Step 6: Enter an Comparison instruction on Rung 2

To enter an comparison instruction:

1. Click the Compare ‘gl icon.

2. Click on Column 2 of Rung 2.

The Compare Equal To dialog box displays.

Compare Equal To x|
_ 51 : 52 D1 REP
ype:
e oss D frosio
 CHMP< D003 2000 [uoo10
" CHMP< s | I
~ CHP> " Repeat [ Repeat I™ Repeat
r‘:':MP<= [The Data |0 is Sunday [M10 is On
CHP>= Reqister = [= the first |if D93 =0
" CMP2 Day of Week [Day of Week |"Sundays"
Data Type:
Waid =] [wor ] [=cancer] [ #nen |

In the S1 column, enter D93, D93, The Data Register =
Day of Week.

In the S2 column, enter 0, 0, 0 is Sunday = the first Day of
Week.

. In the D1 column, enter M10, M10, M10 is On if
D93 = 0 “Sundays”.

6. Click OK.

The CMP= icon displays on Rung 2.
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Step 7: Enter an Comparison instruction on Rung 3

To enter an comparison instruction:

1. Click the Compare ‘EI icon.

2. Click on Column 2 of Rung 3.

The Compare Equal To dialog box displays.

Compare Equal To E

_— 51 . 52 . b1 - REP
o mE frovzs

" CMP<>

ppely Lk [pooss fooo1 o020

£ CMP> [ Repeat [ Repeat [~ Repeat

?EMP“: The Data |1 is Monday |20 is On

CMP>= Register — |= the Second [if D93 = 1

 CMP2 Day of Week [Pay of Week ['Mondays"
Data Type:

Word =l [ wor | [scancer] [ vhem |

3. In the S1 column, enter D93, D93, The Data Register =
Day of Week.

4. In the S2 column, enter 1, 1, 1 is Monday = the Second Day
of Week.

5. In the D1 column, enter M20, M20, M20 is On if
D93 = 1 “Mondays”.

6. Click OK.

The CMP2 icon displays on Rung 3.
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Step 8: Enter an Comparison instruction on Rung 4

To enter an comparison instruction:

1. Click the Compare ‘gl icon.

2. Click on Column 2 of Rung 4.

The Compare Equal To dialog box displays.

Compare Equal To E
T 51 - 52 - b1 - REP
ype:
GET [ Juso0z0
 CHMP< D006 1007 [uooso
 CHP< s | I
 CMP> [ Repeat [ Repeal [~ Repeat

" CMP<=
" CHMP>=
" CMP2

D96 = Hour [D96 = 7 Fm
D97 = Minute[The Freezer
D98 = Second|Goes Off

M30 is On
if D96 =
7 AR

Data Type:

Waid =] [wor ] [=cancer] [ #nen |

3. In the S1 column, enter D96, D96, D96 = Hour D97 =
Minute D98 = Second.

4. In the S2 column, enter 7, 7, D96 = 7 Am The Freezer Goes
Off.

5. In the D1 column, enter M30, M30, M30 is On if
D96 = 7 AM.

6. Click OK.

The CMP= icon displays on Rung 4.
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Step 9: Enter an NO Contact on Rung 5
<> To enter an NO contact:
1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Rung 5.

The Normally Open (LOD) dialog box displays.

—
Normally Dpen [x]
Type: Tag Name: [TTFT)

& Normally Open Allacation 9010
¢ Normally Closed ~ Number:
Tag Name |i19 is on

Comment: | ."pos
"Sundays"

ks

[ vor ] [#cancer] [ #hen |

3. Enter M10 in the Tag Name: and Allocation Number: fields.

4. Enter M10 is On if D93 = 0 “Sundays” in the Tag Name

Comment: field.

5. Click OK.

The M0010 contact displays at the beginning of Rung 5.
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Step 10: Enter an NO Contact on Rung 5
<> To enter an NO contact:
1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 2 of Rung 5.

The Normally Open (LOD) dialog box displays.

Hormally Open

Type: Tag Name: [TTET)

& Nomally 0ben — Allocation [roo3e

© Normally Closed ~ Number:

ag Name 1130 is on
ment:

ent it Do9s =
7 m

[ vor | [=cancer ] [ 2Hen |

3. Enter M30 in the Tag Name: and Allocation Number: fields.

4. Enter M30 is On if D96 = 7 AM in the Tag Name

Comment: field.

5. Click OK.

The M0030 contact displays on Rung 5.

13. CALENDAR/CLOCK INSTRUCTIONS © 2001 IDEC CORPORATION



WINDLDR™ TUTORIAL ADVANCED INSTRUCTIONS 13-17

Step 11: Enter a Reset Instruction on Rung 5

To enter a Reset instruction:

1. Click the Reset ‘ﬁ icon.

2. Click on Column 3 of Rung 5.

The Reset dialog box displays.

Type: Tag Name:
 Output Allocation [gogey
£ Dutput Not Number:

" Set Tag Name [Freezer
& Reset Comment: ort Sunday

N 7 At and On
Monday 7 T
[ vor ] [#cancer] [ #hen |

3. Click the Reset option in the Type: field.
3. Enter QO in the Tag Name: and Allocation Number: fields.

4. Enter Freezer Off Sunday 7 AM and On Monday 7 AM in
the Tag Name Comment: field.

5. Click OK.

The Reset contact displays at the end of Rung 5.
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Step 12: Enter an NO Contact on Rung 6
<> To enter an NO contact:
1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Rung 6.

The Normally Open dialog box displays.

Hormally Open

Type: Tag Name: [TTFT)

@ Nomally Open — Ajocation T
 Nomally Closed ~ Number:

[ vor | [=cancer ] [ 2Hen |

3. Click the Normally Open option in the Type: field.
3. Enter M20 in the Tag Name: and Allocation Number: fields.

4. Enter M20 is On if D93 = 1 “Mondays” in the Tag Name
Comment: field.

5. Click OK.

The M0020 contact displays at the beginning of Rung 6.
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Step 13: Enter a Set instruction on Rung 6
<> To enter a Set instruction:
1. Click the Set ‘ﬂ icon.

2. Click on Column 3 of Rung 6.

The Set dialog box displays.

[ ]
Type: Tag Name:
 Output Allocation [gogey
£ Dutput Not Number:
@ Tag Name [Freezer
" Reset Comment: 0ff Sunday
7 AM and On
Monday 7 TM
[ vor ] [#cancer] [ #hen |

3. Click the Set option in the Type: field.
3. Enter QO in the Tag Name: and Allocation Number: fields.

4. Enter Freezer Off Sunday 7 AM and On Monday 7 AM in
the Tag Name Comment: field.

5. Click OK.

The QO “Set” contact displays at the end of Rung 6.
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Step 14: Save the Program
@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter CLOCKCAL in File Name field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 15: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.

Real-Time Clock and Calendar (ONC)

The real-time clock and calendar of the ONC features functionality and instruc-

tions used for programming the dates and times of events.

The Week Comparison Instruction

This set of instructions is the week compare on/off (WKCMP ON/OFF), week
table (WKTBL), and calendar and clock word set (NSET).
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As many WKCMP instructions as needed can be used to turn on and off desig-

nated output and internal relays at predetermined times and days of the week.

Once the internal calendar/clock is set, the WKCMP ON and OFF instructions
compare the predetermined time with the internal clock. When the preset time is
reached, the internal relay or output designated as the destination operand is

turned on or off as scheduled.

Week Compare ON (WKCMP ON)

'—H— WKW ST s S *9*14

When the input is on, the WKCMP ON instruction compares the S1 and S2

preset data with the current day and time.

When the current day and time reaches the resets, an output or internal relay
designated by operand D1 is turned on, depending on the week table output
control designated by S3.

Week Compare OFF (WKCMP OFF)

e S s = B

When the input is on, the WKCMP OFF instruction compares the S1 and S2

preset data with the current day and time.

When the current day and time reach the resets, an output or internal relay des-
ignated by operand D1 is turned off, depending on the week table output con-

trol designated by S3.
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Operand Function Il | Q| M|R| T | C | D|L |Constant| Repeat

Source | Day of week
1 (S1) |comparison data

XXX XX |X|X|X|0-127] —

Source | Hour/Minute x| x
2 (S2) | comparison data

Source | Week table
3 (S3) |output control

0-2359| —

XXX X X[ X|X|X|] 02 | —

Desti Comparison ON out-
o pue(WKCMPON) |\ o
la(Do 1 Comparison OFF out-

put (WKCMP OFF)

Week Table (WKTBL)

’_{ l_ WKTBL **S*I** *>ks>g0<* *E*i;."*gl* “

S1, S2, S3, ..., SN = Week Table

When the input is on, N blocks of special month/day data in the operands desig-
nated by S1, §2, S3, ..., SN are set to the week table.

The quantity of special days can be up to 50. The special days stored in the week
table are used to add or skip days to turn on or off the comparison outputs pro-
grammed in subsequent WKCMP ON or WKCMP OFF instructions.

Operand Function Il | Q| M| R|T|C|D|L |Constant| Repeat
Source | Special month/ 101-
1(S1) |daydata XX X)X X XXX 1231 _
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Examples: WKCMP ON/OFF

Without Special Days (S3 = 0)

This example is the basic program for week programmer application without
using the WKTBL (week table) instruction. While the CPU is running, the
WKCMP ON and WKCMP OFF compare the S1 and S2 preset data with the

current day and time.

When the current day and time reach the presets, an output designated by oper-
and D1 is turned on and off.

} WKCMP Sl S2 S3 D1
Ms8125| | ON 62 815 0 Qo

L [WKCMP  S1 S2 S3 DI
OFF 62 1715 0 QO

M8125 is the in-operation output special internal relay. S1 (62) specifies Monday
through Friday. The WKCMP ON turns on output QO at 8:15 on Monday
through Friday. The WKCMP OFF turns off output QO at 17:15 on Monday
through Friday.

With Additional Days in the Week Table (S3 = 1)

When the current time reaches the hour/minute preset time on the special days
programmed in the WKTBL, the designated output is turned on (WKCMP
ON) or turned off (WKCMP OFF). In addition, the designated output is turned
on and off every week as designated by operand S1 of WKCMP.

In normal execution, when the current day and time coincide with the preset day
(81) and time (S2), the designated output is turned on or off. Execution on the

special days has precedence over execution on normal days.
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This example demonstrates operation on special days in addition to regular
weekends. The output is turned on from 10:18 a.m. to 11:03 p.m. on every Sat-
urday and Sunday. Without regard to the day of week, the output is also turned
on December 31 through January 3, and May 3 through May 5.

L WKTBL ~ S1 2  s3 s4 S5 S6 D7 H
M8125 1231 101 102 103 503 504 505
WKCMP  S1 2  S3 DI
ON 65 1018 1 QO

WKCMP  S1 S2 3 DI
OFF 65 2303 1 Qo

WKTBL designates Dec. 31 to Jan. 3 and May 3 to May 5 as special days. S1
(65) specifies Saturday and Sunday. S3 (1) adds special days. WKCMP ON turns
on output QO at 10:18 on every Saturday, Sunday, and special days. The
WKCMP OFF turns off output QO at 23:03 on the same days.

With Skip Days in the Week Table (S3 = 2)

On the special days programmed in the WKTBL, the designated output is 7oz
turned on or off, while the designated output is turned on and off every week as
designated by operand S1 of WKCMP.

In normal execution, when the current day and time coincide with the preset day
(S1) and time (S2), the designated output is turned on or off. Execution on the

special days has precedence over execution on normal days.
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This example is demonstrates operation aborted on special days. The output is
turned on from 8:45 a.m. to 10:32 p.m. on every Monday through Friday, but is
not turned on December 31 through January 3, and May 3 through May 5.

— WKTBL Sl S2 S3 S4 S5 S6 D7 H
M8125 1231 101 102 103 503 504 505
WKCMP Sl S2 S3 D1
ON 62 845 2 Qo

WKCMP  S1 2 3 DI
OFF 62 2232 2 QO

WKTBL designates Dec. 31 to Jan. 3 and May 3 to May 5 as special days. S1
(62) specifies Monday to Friday. S3 (2) skips special days. WKCMP ON turns
on output QO at 8:45 on every Monday through Friday except on special days.
The WKCMP OFF turns off output QO at 22:32 on the same days.

Setting Calendar/Clock Using WindLDR

Before using the week programmer instructions for the first time, the internal
calendar clock must be set using WindLDR or executing a user program to transfer
correct calendar/clock data to special data registers allocated to the calendar/
clock. Once the calendar/clock data is stored, the data is held by the backup bat-
tery while the CPU power is turned off.
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To Set the Calendar/Clock:

1. Select Online from the WindLDR menu bar, then select Moni-

tor. The screen display changes to the monitor window.

2. From the Online menu, select PLC Status. The OpenNet
PLC Status dialog is displayed. The current calendar/clock data
is read out from the OpenNet Controller CPU and displayed in
the Calendar box.

3. Click the Change button in the Calendar box. The Set Calen-
dar and Time dialog comes up with the date and time values

read from the computer internal clock.

Run/Stop Status: %
Punning can Time: 1

Scan Time (Max): |61

TIM/CNT Change Status:

PLC Type: FCIA-CPIK
Unchanged
PLC Version: 14

Enror Status:
Device Number:  |255

Calendar- Reset COMx

Protect Status:

\MI ¥ # Close I #Help I
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the calendar is displayed where you can change the year, month,

@ 4. Click the Down Arrow button on the right of Calendar, then

and date. Enter or select new values.

5. To change hours and minutes, click in the Time box, and type a
new value or use the up/down keys. When new values are entered,

click the OK button to transfer the new values to the CPU.

Setting Calendar/Clock Using a User Program

Another way of setting the calendar/clock data is to move the values to special

data registers dedicated to the calendar and clock and to turn on special internal
relay M8020 by executing a user program. Data registers D8015 through D8021
do not hold the current values of the calendar/clock data but hold unknown val-

ues before executing a user program.

Calendar/Clock Special Data Registers

Data Register No. Data Value Read/Write | Updated
D8008 Year (current data) 0 to 99
D8009 Month (current data) 1to12 100
msec or
D8010 Day (current data) 1to0 31 onescan
D8011 Day of week (current data) | 0 to 6 (Note) | Read only | time
D8012 Hour (current data) 0to 23 Whlcb’
ever is
D8013 Minute (current data) 0to 59 larger
D8014 Second (current data) 0 to 59
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Data Register No. Data Value Read/Write | Updated
D8015 Year (new data) 0to 99
D8016 Month (new data) 1to 12
D8017 Day (new data) 1to 31
. Not
D8018 Day of week (new data) 0 to 6 (Note) | Write only updated
D8019 Hour (new data) Oto 23
D8020 Minute (new data) 0 to 59
D8021 Second (new data) 0 to 59
Note: The day of week value is assigned for both current and new data as follows:
0 1 2 3 4 5 6
Sunday | Monday | Tuesday | Wednesday | Thursday | Friday Saturday
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Example: Setting Calendar/Clock Data

This example demonstrates how to set calendar/clock data using a ladder pro-
gram. After storing new calendar/clock data into data registers D8015 through
D8021, special internal relay M8020 (calendar/clock data write flag) must be

turned on to set the new calendar/clock data to the CPU.

—{ NSET(W) S1  §2 S3 S4 S5 S6 S7 D1
MS8120 99 4 1 4 10 30 0 DO

SOTURH MOV(W) SIR  D1R REP H
_|IO D0 D8015 4
O—
MO
SOTURHH MOV(W) SIR  D1R REP H
_|Il D4 D8019 3
O
M1
— |
MO M8020
— -
M1
f——MOV(W) STR  DIR REP
ﬁ'8125 D8008 D10 7 “

M8120 is the initialize pulse special internal relay.
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When the CPU starts, the NSET moves calendar/clock data to data registers DO
through D6.

When input 10 turns on, new calendar data (year, month, day, and day of week)
are moved to data registers D8015 through D8018, and internal relay MO is

turned on for 1 scan time.

When input I1 turns on, new clock data (hour, minute, and second) are moved
to data registers D8019 through D8021, and internal relay M1 is turned on for 1

scan time.

When either MO or M1 is turned on, calendar/clock data write flag special inter-
nal relay M8020 is turned on to set the new calendar/clock data to the CPU.

M8125 is the in-operation output special internal relay.

While the CPU is running, the MOV (W) moves current calendar/clock data to
data registers D10 through D16.

Real-Time Clock and Calendar (FA3S-CP11T)
The FA3S series CPU with real-time clock and calendar, PF3S-CP11T, features

five instructions used for programming the clock and calendar: clock set
(CLKST), clock read (CLKRD), clock comparison format (CLKCEF), clock com-
parison execute (CLKCP), and clock adjust (CLKA]J). After initially setting the
clock, the date and time are maintained and can be read out when the CPU is

running or stopped.
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Clock Set (CLKST)

’_¢ —] CLKST ~drs “

S+1.8+2,§+3, ... 2 cock, according to assignment code S

When the input is on, the CPU clock is set using the data stored in a block of
data registers starting with drS — 1, according to the data format designated by
the assignment code stored in drS. The assignment code may be a zero, one, or
two. A zero specifies that the date and time are both assigned using values preset
to the seven data registers following drS. A one designates that time is assigned
using the data preset to the three data registers following drS. A two specifies that

the date is assigned using values preset to the four data registers following drS.

The CLKST instruction is executed with each scan when the input is on. Inter-

nal relay M630 turns on in case of a clock function interruption.

Operand Function Il Q| M| R|T|C|D|L |Constant| Repeat

drS First source e ] = X | = — —

data register
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Assignment Codes

—] soT CLKST drS
’_{12 D10 D10

—1

D10 drS Assignment Code = 0
D10 drS + 1 Year (0 — 99)
D11 drS + 2 Month (1 -12)

D10 drS + 3 Day (1 -31)

D11 deS + 4 Day of Week (0 — 6)
D12 15 drS +5 Hour (0 —23)

D11 33 drS + 6 Minute (0 — 59)
D12 112 drS+7 Second (0 — 59)

Days of Week

o

1 2 3 4 5 6
Sunday | Monday | Tuesday | Wednesday | Thursday | Friday Saturday

Using the programming shown below, the CPU clock is set according to the
assignment code stored in data register D10. Each of the three possible assign-
ment codes is demonstrated with date and time values stored in the appropriate

quantity of data registers.

The SOT instruction is used to execute the CLKST instruction only when input

12 turns on.

NOTE: Additional programming is required to store the desired values in the appropri-

ate data registers before executing the CLKST instruction.
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If a zero is stored in the data register designated by drS, then the next seven data
registers must be preset with the appropriate values to assign the date and time.
The first block of data registers shown on the left is used to set Saturday, Febru-
ary 27, 1999, 3:33:45.

NOTE: If the date or time is not within the specified range, then this invalid data will

result in a numeric value end and M306 will turn on.

Clock Read (CLKRD)

’_¢ —]{ CLKRD drD ﬂ‘

Clock=>D +1.D +2,D + 3, ..., according to read-out code D

When the input is on, the current clock data is read out from the CPU to a block
of data registers beginning with drD + 1, according to the data format designated
by the read-out code stored in drD. The read-out code may be a zero, one, or
two. A zero specified that the data and time are both read out to 7 data registers
following drD. A one designates that the time is read out to 3 data registers fol-

lowing drD. A two specifies that the date is read out to 4 data registers after drD.

The CLKRD instruction is executed with each scan when the input is on, so use
a level or pulse input signal as necessary. M630 turns on to signal that the clock

function has been interrupted.

Overand | Inout | Outout Internal |  Shift Data | Timer/ | 10msec Constant External
et P P Relay | Register | Register | Counter | Timer Setting
drD — — — — X — — — —
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Clock Adjust (CLKAJ)

)

Adjust CPU clock: seconds => zero

When the input is on, the CPU clock is adjusted with respect to seconds. If sec-
onds are between 0 and 29 for the current time, the adjustment for seconds will
be set to zero and the minutes will remain the same. If the seconds are between
30 and 59 for the current time, then the adjustment for seconds will be set to
zero and minutes are incremented by one. The CLKA]J instruction is useful for
precise timing which starts at zero seconds. The CLKA] instruction is executed

with each scan when the input is on, so use a level or pulse input as necessary.
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Clock Comparison Format (CLKCF)

kokk *okok

’_¢ —| CLKCF CDRN CDRP  DRT _‘

Comparison table = T; N data sets = T + 1; Comparison pattern P =T + 2;

format for clock comparison

When the input is on, a comparison table is created beginning with the data reg-
ister designated by drT. A block of data registers beyond drT (depending on

cdrN and cdrP) is required for storing format information. The CLKCEF instruc-
tion is executed with each scan when the input is on, so use a level or pulse input

as necessary.

Internal |  Shift Data Timer/ | 10msec External
Constant

Operand | Input | Output Relay | Register | Register | Counter | Timer Setting

cdrN X X X X X X X X X
cdrP X X X X X X X X X
drT — — — — X — — — —

Clock Function (MicroSmart)
With the optional clock cartridge (FC4A-PT1) installed on any type of MicroS-

mart CPU modules, the MicroSmart can be used for time-scheduled control.
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Setting Calendar/Clock

The calendar/clock data in the clock cartridge must be set to transfer the correct
data from special data registers allocated to the calendar/clock. Once the calen-
dar/clock data is stored, the data is held by the backup battery in the clock car-
tridge.

To Set Calendar/Clock
a 1. Select Online from the menu bar, the select Monitor. The

screen display changes to the monitor window.
play g

2. From the Online menu, select PLC Status. The MicroSmart
PLC Status dialog box is displayed. The current calendar/clock
data is read out from the clock cartridge and displayed in the
Calendar box.

3. Click the Change button in the Calendar box. The Set Calen-
dar and Time dialog box comes up with the date and time val-

ues read from the computer internal clock.

4. Click the Down Arrow button on the right of the Calendar,
then the calendar is displayed where you can change the year,

month, and date. Enter or select new values.

5. To change hours and minutes, click in the Time box, and type a
new value or use the up/down keys. When new values are
entered, click the OK button to transfer the new values to the

clock cartridge.
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Setting Calendar/Clock Using a User Program

Another way of setting the calendar/clock data is to store the values in special

data registers dedicated to the calendar and clock and to turn on special internal
relay M8016, M8017, or M8020. Data registers D8015 through D8021 do not
hold the current values of the calendar/clock data but hold unknown values exe-

cuting a user program.

Data :ggister Data Value Read/Write Updated
D8008 Year (current data) 0to99

D8009 Month (current data) 1to12

D8010 Day (current data) 1to 31 500 msec or
D8011 Day of week (current data) | 0 to 6 (Note) | Read only ::ﬁ;ﬁ::e?;?e
D8012 Hour (current data) 0023 larger
D8013 Minute (current data) 0to 59

D8014 Second (current data) 0to 59

D8015 Year (new data) 0to 99

D8016 Month (new data) 1to12

D8017 Day (new data) 1to31

D8018 Day of week (new data) 0 to 6 (Note) | Write only | Not updated
D8019 Hour (new data) 0to23

D8020 Minute (new data) 0to 59

D8021 Second (new data) 0to 59

Note: The day of week value is assigned for both current and new data as follows:

0 1 2 3 4 5 6

Sunday | Monday |Tuesday |Wednesday |Thursday |Friday Saturday
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Example: Setting Calendar/Clock Data

This example demonstrates how to set calendar/clock data using a ladder pro-
gram. After storing new calendar/clock data into data registers D8015 through
D8021, special internal relay M8020 (calendar/clock data write flag) must be

turned on to set the new calendar/clock data to the clock cartridge.

L} MOVW) si- Di- Rer H M8120 is the initialize pulse
0 DO Cq.
M8120 special internal relay.
H MOV(W) S1 - D1- REP H
10 D1

When the CPU starts, seven

H MOV(W) S1- D1- REP H

10 D2 MOV(W) instructions store
[ Movw) s1- Dpi- Rep H calen-dar/clock data to data
2 D3

registers DO through DG6.

LIMOV(W) S1- D1- REP H
9 D4

When input 10 is turned on,

H MOV(W) S1- D1- REP H

30 D5 new calendar data (year,
[[mMovw) si- Dpi- Rep H month, day,and day of week)
0 D6

are moved to data registers
_||O|_|Sol|" MOVIW) SDloR D%%)fg, REP 1 D8015 throughD8018, and

internal relay MO is turned on

MO for 1 scan time.
| - soruld{mMovw) sirR DiR ReP H
D4 D8019 3 . .
11 When input I1 is turned on,
,\,\B_ new clock data (hour, minute,
andsecond) are moved to data
| O andsccond)
MO M8020|  registers D8019 through
_IMl D8021, andinternal relay M1
is turn n for 1 scan time.
[ | ——{Mov(Ww) S1R DiR REP H s turned on for 1 scan time
M8125 D8008 D10 7
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When either MO or M1 is turned on, calendar/clock data write flag special internal relay M8020 is turned on to

set the new calendar/clock data to the clock cartridge.
M8125 is the in-operation output special internal relay.
While the CPU is running, the MOV(W) moves current calen-dar/clock data to data registers D10 through D16.

Adjusting Clock Using a User Program
Special internal relay M8021 (clock data adjust flag) is provided for adjusting the clock data. When M8021 is

turned on, the clock is adjusted with respect to seconds. If seconds are between 0 and 29 for current time, adjust-
ment for seconds will be set to 0 and minutes remain the same. If seconds are between 30 and 59 for current time,
adjustment for seconds will be set to 0 and minutes are incremented one. M8021 is useful for precise timing

which starts at zero seconds.

Example: Adjusting Calendar/Clock Data to 0 Seconds

ey When input 12 is turned on, clock data adjust flag special internal relay M8021 is
12 mM8021| turned on and the clock is adjusted with respect to seconds.
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14. TRANSMIT/RECEIVE INSTRUCTIONS

For Micro®C, ONC, and MicroSmart Only

Transmit and Receive

The ONC has two RS232 loader ports, the Micro®C has one R$232C loader
port, and the MicroSmart 10-1/0O type CPU module has one RS232 loader port
and the 16-, 20-, 24 and 40 1/O and type CPU modules have one RS232 loader
port (with Port 2 installing an optional RS232C communication adapter FC4A-
PC1) that allow these controllers to communicate (that is, transmit and receive
data) with any RS232C intelligent device or remote terminal. The instructions

for transmitting and receiving data are as follows:

Transmit (TXD)
’_¢ —TXD S1 DI D2 “
KoKk kK KKKk KKk ok

When an input is on, the data designated by S1 is converted into a special format

and transmitted through the loader port to a remote terminal with an RS§232C port.
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Valid Operands (Standard Processing)

PLC Operand | Function| CPUType 1] Q M [ T/C| R D Constant | Repeat
c 3 00h -
Micro”C —] — | — | —|—|—|0-498 —
FFh
a 00h—
ONC — — | — |—|—|—10-7999 —
g FFh
S1 —: 10-1/0 0-399 00h—
(Source 1) g i LT FFh o
3]
. = 16- or 00h—
MicroSmart uyo |I—I— | — |—|—— 0-1299 -~ —
20-, 0-1299  |00h-
40-/0 || T | T T |7 120007999 | FEh o
0- |0-
Micro’C — 131 287 |—|—|— _ _ _
0- |0-
ONC 5 T|s97 02557 | || - | T
&
=] 0—
o - - — - | — | — R P N
: 10-1/0 0-3 317
D1 (Desti- % 1610 | —|0-6 | —]— _ _ _
nation 1) g 0—
] 24-1/10 | — 107 —_|—]— — — _
MicroSmart 5 D20K3/ 0— 0
= i == _ _ _
= Q § D2053 187 1277
& = D2oRKY/ 0- L o o o
D20RS1 307
0—
401/0 307 —_|—]— — — _
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PLC Operand | Function| CPUType 1| Q M T|C|R D Constant | Repeat
Micro’C — | — | — |—|—]—]0-497 — —
ONC 2 — — | — |—|—]—]0=7999 — —

=
D2 (Desi-| & 10-/10 | —| — | — |—|—]—]0-399 — —
nation 2) é 16- or I N N A P . .
MicroSmart g 24-1/0 0-1299
= 20-, 0-1299
40-/0 || | ||| 2000-7999 | |

Receive (RXD)
’_4 —{RXD S1 DI D2 “

When an input is on, the data received through the loader port from a remote
terminal with an RS232C port is converted and stored in data registers according

to the receive format designated by S1.
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Valid Operands (Standard Processing)

PLC Operand |Function| CPUType | Q M | T D Constant| Repeat
i3 00h—
Micro®C — — — |— 0-498 —
FFh
o 00h—
ONC — — — | — 0-7999 —
FFh
S1 00h—
(Source 1) 10-1/0 | —| — SN — 0-399 FEL —
3]
MicroSmart g (o241 | | 0-1299 00h—1
§ @) FFh
z 20-, 1 0-1299
= 40-1/0 2000-7999
. 0-311|0-
3 _ _ _ _ _
Micro’C 287
E — 0— |0-
D-‘ JR— JR— JR— JR— JR—
ONC H 597 2557
g 10-1/0 0-3 |2
D1 (Desti- | 2 ) I R ) VA - - | —
nation 1) g 16-/0 |—|0-6 — — — —
Q
MicroSmart 8= 2410 | —)0-107 — — — —
= _[D20K3/ 0-187/0- | _ _ — —
(=)
FoRe D20RS1 0-307 — — — —
401/0 0-307 — — — —
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PLC Operand |Function| CPUType D Constant| Repeat
Micro°C 0-497 — —
ONC 4 0-7999 — —

[3+4
D2 (Desti- E 161 O—I/Z(z o 0-399 — —
nation 2 é - Or 2% _ _ _
MicroSmart ) é @) 0-1299
= 20-, 0-1299
40- 1/0 2000-7999 | |

Data Registers

Since data communication requires more data registers, the ONC has 8000 data

registers (DO — D7999), the Micro’C has 500 data registers (D0-D499), and the
MicroSmart 10-1/O type has 400 data registers (0-399) and the 16-,24-1/O types

have 1300 data registers (0-1299). The ONC and Micro’C offer superior com-

munication. They are capable of communicating with any RS232 intelligent

device using either ASCII or binary code.
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Exercise 16: Creating a Transmit Program
In this exercise, you will learn how to use the Micro®C, ONC, or MicroSmart

transmit instruction to automatically dial and send a message to a pager.

This is a flow control program which shows the Micro®C controlling a tank and
reporting any “overflow” or “low level” to a maintenance engineer’s pager. If the
pager is alphanumeric, then the PLC can transmit text messages as well as

numeric ones.

ANALOG
CONTROL SYSTEMS APPLICATION I_D__| DISTANCE
SENSOR

INDUSTRIAL
TANK

S s i e e A

|_|I

_START1

ol L8

__PUMP A TANK FULL
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Follow the steps below to create a transmit program. When completed, your pro-

gram screen should look like this:

indLDR 3.00 - [C:\WINDLDRADIALIT.LDR] [_[5]x]

I Fle Edt View Corfiaws Comple Online Window Help NEE
& gl v |ml@| o Q) w2l ol 7

s o] 2| | | ] | e ] 0 o o ] 3

Y Y e o | fIlI E| §(§|I£ & "r_-lﬁ@

This is a flow control program which shows the Micro3C controlling a tank and reporting
any "overflow' or "low level' to a maintenance engineer Pager. If the
pager is alphanemeric, then the PLC can tramsmit text messages as well as mumeric omes.

L

Rung always Water Tank
1 on Level Sensor
I [am [} I
0317 12 D0000

Rung Anlwrays Vater Tank 2000 = Level  I.R.Trigger
2 on Level Sensor _ Dverflow TXD_Instrution
CHME>=(1) 51 - s2 - D1 - REP
M0311 D000 2000 H0000
Vater Tank 100 = Level  L.R. Trigger
Level Sensor  very Low TXD Instruction
CHP<=(W) s1 - 52 - D1 - REP
D000 0100 HO001
Rung 41.R. Trigyer Energency Transmission
3 TXD Instrution "Overflow’ Status D10, D11
SOTU XD s1 [} D2
10000 1 25 H0010 DO010

Runy §I.R. Trigger Emergency Transmission
4 TXD Instruction ‘Low Level" Status D12, D13
soTy XD §1 D1 D2
Mool 1 21 Moo12 DoO12 I
9
4 »
| Micro-3C | camt | ooo | 04: 001,00

Insert Clock/Calendar Instruction
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é; Step 1: Click the New DI Icon to Open a New File

A blank ladder logic program screen displays.

Step 2: Enter an NO Contact on Rung 1
<> To enter an NO contact:

1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Rung 1.

The Normally Open (LOD) dialog box displays.

Hormally Open

Type: Tag Name: [TEFR]
& Normally Open

Allocation [pzz7 |
¢~ Normally Closed Number:

Tag Hame [iiwmys
Comment: lon

[ vor | [=cancer ] [ 2Hen |

3. Enter M0317 in the Tag Name: and Allocation Number:
fields.

4. Enter Always On in the Name Comment: field.
5. Click OK.

The Always On contact displays at the beginning of Rung 9.
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Step 3: Enter an Analog to Digital Conversion Instruction

To enter an analog to digital conversion instruction:

ai0

1. Click the Analog to Digital ‘EI icon.

2. Click on Column 2 of Rung 1.

The Analog to Digital Conversion dialog box displays.

Analag to Digital Conversion [x]
Digital Data Range D1
Py Tag Name:

& B Allocation

12 bits Nioanan Tpos0o
TagName |{ater Tank
Comment: i oye1 Sensos

Ly
¥ OK I xcam:ell ¥ Help |

3. Click 12 bits in the Digital Data Range field.
4. Enter DO in the Tag Name: and Allocation Number: fields.

5. Enter Water Tank Level Sensor in the Name

Comment: field.
6. Click OK.

The analog to digital conversion instruction displays on Rung 1.
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Step 4: Enter a Rung Comment for Rung 1

To enter a comment for Rung 1:
1. Click anywhere on Rung 1.

2. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen and enter: This is a

flow control program which shows the Micro3C control-

ling a tank and reporting any “overflow” or “low level” to

maintenance engineer Pager. If the pager is alphanumeric,

then the PLC can transmit text messages as well as

numeric ones.
4. Click OK to save the comments.

The rung comment displays above Rung 1.
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Step 5: Enter a Comparison Instruction on Rung 2.

To enter a comparison instruction:

1. Click the Comparison ‘EI icon.

2. Click on Column 2 of Rung 2.

The Comparison dialog box displays.

Compare Greater Than or Equal To [ %]
T 51 - 52 - D1 - REP
ype:
 CHP— [2000 Juoono
CIcuPe> poooo 2000 [uoovo
" CHMP< g I |
" CHMP> I~ Repeat I~ Repeat ™ Repeat
; EHP< [#ater Tank [2000 = Level [I.R.Trigger
QElo Level SemsorfOverflow  [TXD Instruti
" CMP2
Data Type:
Ward =l | 1/ OK I ‘ # Cancel I ‘ ¥ Help I

3. Click CMP>= in the Type: field.

4. Enter DO, DO, and Water Tank Level Sensor in the S1 col-

umn.

4. Enter 2000, 2000, and 2000 = Level Overflow in the S2 col-

umn.

4. Enter M0, MO, and L.R.Trigger TXD Instruction in the

D1 column.

5. Click OK.
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Step 6: Enter a Comparison Instruction on Rung 2.

To enter a comparison instruction:
1. Click the Comparison '33”:1 icon.

2. Click on below the previous comparison instruction on
Column 2 of Rung 2.

The Comparison dialog box displays.

Compare Less Than or Equal To [x]
- 51 - 52 - D1 - REP
ype:
o CMP— [o100 o001
i poooo 0100 0002
© CMP¢ I |
£ CMP> 3  Repeat [ Repeat [~ Repeat

+ CMP<=

Water Tank [100 = Level
Level Sensor|very Low

I.R. Trigger
TXD Instruct

" CMP>=
 CHMP2

Data Type:

Word =l [ 7ok ] [wcancer| [ zrem |

3. Click CMP<= in the Type: field.

4. Enter DO, D0, and Water Tank Level Sensor in the S1 col-

umn.

4. Enter 100, 100, and 100 = Level very low in the S2 column.

4. Enter M1, M1, and LR.Trigger TXD Instruction in the

D1 column.

5. Click OK.
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Step 7: Enter a Single Output Up (SOTU) Instruction on
Rung 2

To enter an SOTU instruction:
1. Click the SOTU ‘il icon.

2. Click on Column 2 of Rung 2.

The SOTU instruction displays next to the ZankFull contact on
Rung 2.

Step 8: Enter a Transmit Instruction on Rung 2

To enter a transmit instruction:
1. Click the Transmit/Receive (gl icon.

2. Click on Column 3 of Rung 2.
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The Transmit (TXD) dialog box displays.

Transmit
- D1 D2
. “ATDT18002624332___H#" MOD10 Do010
«1XD <D0000 B4 01>
bon
" RXD MO010 poo10
T Emergency |Transmission
ort: " Over flow' IStatus D10,
& Port 1
[ e | [ pewe | [ e |
[vor ] [scancer] [ 2ven |

3. Click the Insert button.
The Data Type Selection dialog box displays.

4. Click the OK key or press the [ENTER] key to select the Con-
stant (Character) default in the Type field.

The Constant (Character) dialog box displays.

5. Enter ATDT ### ####,,,, in the Character field.

Character kS

[RTDT18002624332, , , ,#

[vor | [*cancer] [ 2new |

NOTE: “### ####” is the pager number. “,,,,” creates an eight

second transmission delay.
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6. Click the OK button or press the [ENTER] key to confirm.

7. Click the Insert button in the Transmit (TXD) dialog box

again.

8. Click Variable (Data Register) in the Type field of the Data
Type Selection dialog box.

9. Click the OK button or press the [ENTER] key to confirm.

The Variable (Data Register) dialog box displays.

i e
£ BIN to ASCIl
Doooo & BED to ASCIl
[Water Tank
Level Sensor
Di gl HEP

¥ OK I |a¢cancel|| 7 Help I

10.Enter DO, D0, Water Tank Level Sensor in the DR No. col-

umn.

11.Leave the BCD to ASCII default in the Conversion Type
field.

12.Enter 4 in the Digits field.
13.Leave the 1 default in the REP field.

14.Click the OK button or press the [ENTER] key to confirm.
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15.Click the Insert button in the Transmit (TXD) dialog box

again.
The Data Type Selection dialog box displays.

16.Click the OK key or press the [ENTER] key to select the Con-
stant (Hexadecimal) default in the Type field.

The Constant (Hexadecimal) dialog box displays.

| ¥ OK I ‘x(:am:ell ‘ # Help I

17.Enter 0d in the Hexadecimal field.

18.Click OK to confirm. Notice that you return to the Transmit
(TXD) dialog box.

19.1n the D1 column, enter M10, M 10, and Emergency “Over-

»

flow.

20.In the D2 column, enter D12, D12, and Transmission Status
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Step 9: Enter an NO Contact on Rung 4
<> To enter an NO contact:
1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Rung 4.

The Normally Open (LOD) dialog box displays.

Hormally Open

Type: Tag Name: [yopo1

& Normally Open

Alocation [ipgr |
¢~ Normally Closed Number:

% TagNal'I_E I.R.Trigyer
Comment: rp Tnstr. |

[ vor | [=cancer ] [ 2Hen |

3. Enter M1 in the Tag Name: field of the dialog box.

Notice that the properties for the M contact automatically
display in the Allocation Number: and Tag Name

Comment: fields.
4. Click the OK button or press the [ENTER] key to confirm.

The CmplnD contact displays at the beginning or Rung 4.
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Step 10: Enter a Single Output Up (SOTU)
Instruction on Rung 4
To enter an SOTU instruction:

1. Click the SOTU ‘il icon.

2. Click on Column 2 of Rung 4.

The SOTU instruction displays next to the M1 contact on Rung 4.

Step 11: Enter a Transmit Instruction on Rung 4
<> To enter a transmit instruction:

1. Click the Transmit/Receive (gl icon.

2. Click on Column 3 of Rung 3.

The Transmit (TXD) dialog box displays.

3. Click the Insert button in the dialog box.
The Data Type Selection dialog box displays.

4. Click the OK button or press the [ENTER] key to select the
Constant (Character) default in the Type field.
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The Constant (Character) dialog box displays.
Transmit E|

Type D1 D2
MO001 Do012
MO001 Do012

Port. I.R. Trigger[Transmission
L TXD Instruct[Status D12,
& Portl

[ et | [ Deete | [ Eat

K [vor | [=cancer]| [ #hen |

5. Enter ATDT180026243321111 EMPTY# in the
Character field.

Constant [Character)

Character I3

[TDT18002624332,, ,, EMPTYH]

| ¥ OK I ‘x(:am:ell ‘ # Help I

6. Click the OK button or press the [ENTER] key to confirm.

7. Click the Insert button again.

8. Click Constant (Hex decimal) in the Type field of the Data
Type Selection dialog box.

9. Click the OK button or press the [ENTER] key to confirm.
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The Constant (Hexadecimal) dialog box displays.

[vor | [*cancer] [ 2new |

10.Enter 0D in the Hex decimal field of the dialog box.
11.Click the OK button or press the [ENTER] key to confirm.
Notice that you return to the Transmit (TXD) dialog box.
12.Enter M12 in the D1 Tag Name: field of this dialog box.
13.Enter M12 in the D1 Allocation Number: field.

14.Enter Emergency “low Level” in the D1 Tag Name

Comment: field.
15.Enter D12 in the D2 Tag Name: field.
16.Enter D12 in D2 Allocation Number: field.

17.Enter Transmission Status D12 in the D2 Tag Name

Comment: field.
18.Click the OK button or press the [ENTER] key to confirm.

The transmit instruction displays at the end of Rung 4.
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Step 12: Save the Program
@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter DIALIT in the File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 13: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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Transmit and Receive Instructions for
FA3S High Performance Series

Serial Transmitting (STXFT and STXEX)

The FA3S can transmit data to any device which is capable of receiving RS232 or
RS422 serial communication. In addition, the FA3S can dial up a remote device
equipped with a modem and transmit data. The instructions for transmitting are
similar to those for receiving, including the STXFT instruction for formatting

and the STXEX instruction for execution.

Serial TX Format (STXFT)

*ok *ok

— STXFT cPORT STDR  oir ~‘
Il k%

Operand | Input | Output Internal Sr!iﬂ ng Timer/ 10_msec Constant External
Relay | Register | Register | Counter | Timer Setting
PORT | — — — — — — — X —
STDR — — — — X — — — —
oir — X X — — — — — —

Designate execution conditions for user-defined communication, serial transmission.

* cPORT: Communication port
* STDR: Communication status

* oir: Completion output signal
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When an input is on, a buffer in the system program is formatted to transmit com-
munication specified by the STXEX instruction with the same value for “L” (0 to

9). Signal is received through cPORT and set to 0 for the program loader port.

Communication Status (STDR)
The operand designated by STDR is specified as the data register for the system

to store the status of the current communication.

The data register, STDR, is intended to use primarily for monitoring to determine

the current stage of communication or why communication is not successful.

If communication is proceeding successfully, the following value will be stored

in STDR:
STDR =10 Character array has been created; waiting for transmission

The result of the following status message is that the output or internal relay des-

ignated by OIR will be turned on to signal that communication is complete:

STDR =20  Transmission complete; echo, if specified by controller D3032,

is received
The following status message signals unsuccessful communication:

STDR =256  Transmission buffer is full when another STXEX command

is sent
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Serial RX Format (STXFT) User-Defined Communication

*k *k %k *% *k *ok

’_( H SRXFT cPORT STDR oir MAXSD MINSD ENDDL dr D DNLMT]
Il kK koK

—1

Designate execution conditions for user-defined communication, serial receiving.

* cPORT: Communication port

*  STDR: Communication status

*  oir: Completion output signal

*  MAXSD: Maximum start delimiter
e MINSD: Minimum start delimiter
e ENDDL: End delimiter

* dr D: First destination data register
e  DNLMT: Maximum total bytes

The FA3S has a serial port to receive and transmit RS232 and RS422 communi-

cation, as well as communication with the program loader using FA instructions.

Communication is generally classified as standard or user-defined. Standard
communication does not require programming to transmit and receive; only the

appropriate CPU configurations must be set.

User-defined communication includes all other 1:1 and 1:N communication.
User-defined 1:1 communication includes receiving and dialing/transmitting
through a modem or two-way dialog with an operator interface/annunciator. It is
also possible to accept alpha or numeric data from a bar code scanner/decoder
and to send alpha and numeric characters to an LED display or as Centronics-

compatible printer.
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Serial RX Execute (STXEX) User-Defined Communication

ok *ok

’_H_SRXEX drS  oir NBLK K; (drS/D); e+ K, (drS/D)]
Il *ok kK k% k% ok *ok

—1

Execute user-defined communication, serial receiving.

e dr S: First source data register

*  oir: Comparison output signal

* ¢ NBLK: Quantity of data bocks (1 to 255)

* K: Code for comparison/conversion

* dr S/D: Source data register for comparison or destination data register

for conversion

When an input turns on, data is taken from the source data registers starting
with dr S (which are the same as the destination data registers, dr D, in the
SRXFT instruction).

Incoming data is divided into “n” blocks, designated by ¢ NBLK (1 to 255). Each
block of data is represented by a value for K and a corresponding operand, dr D/
S. Used with FUN147, K can be a constant value specified by the operand or

supplied by an external setting.

When K equals zero, the block of data is not processed, no matter how dr S/D is
specified. When K equals 100, a certain quantity of characters is not processed,

as specified by dr S/D.

When K equals 1 to 99 or 1000 to 1255, the block is a comparison. If K equals 1
t0 99, the quantity of source data registers is specified, starting with dr S/D, to

be compared with incoming data. If K equals 1000 to 1255, the incoming data
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is compared with values of existing records in the corresponding data file (zero to
255), starting with the record dr S/D. The quantity of data file records to be
compared is specified by the next data register (dr S/D) + 1.

When K equals 201 to 204, 301 to 304, or 401 to 404, the block is a conversion.
K specifies the kind of conversion, 20x, 30x, or 40x, with “x” as the quantity of

digits or source data registers. Destination data register for the converted value is

designated by dr S/D.

NOTE: With comparison or conversion, incoming data is taken sequentially from data

registers starting with (dr S) + 1, corresponding to blocks K; to K. The first

data register, dr S in the SRXEX instruction, stores the quantity of bytes for the

incoming message.

The output or internal relay designated by oir turns on when the comparison is
true or when no comparison block exists in the SRXEX instruction. When the

comparison is false, oir turns off.

Designating Data Comparison or Conversion

In the SRXEX instruction, the operand designated by ¢ NBLK designates the

quantity of data blocks to be compared or converted (1 to 255). Each block of
data is represented by a value for K and a corresponding operand, dr S/D. The
value for K determines the operation and the quantity of data registers or data

file records to be operated on, as:
K=0 Block of data is not processed, no matter how dr S/d is specified
K=11t 99 Data is compared to “K” data registers, starting with dr S/D

K =100 Certain characters of data are not processed, as specified by dr S/D
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K =201 to 204 Data is converted to BCD (1 to 4 digits), stored in dr S/D

K =301 to 304 Data is converted to hexadecimal ASCII (1 to 4 digits), stored
indr S/D

K = 401 to 404 Data is converted to hexadecimal pseudo-ASCII (1 to 4 digits),
stored n dr S/D

K=1000 to 1255 Data is compared to data file #(K — 1000), starting with record
#(dr S/D); the quantity of data file records to be compared is
specified by (dr S/D) + 1

User-Defined Communication Mode (UDCMS)

—]UDCMS iir
MO

Designate whether or not user-defined communication is allowed.

The FA3S will operate in the standard or the user-defined communication mode.
There are two additional switches which designate user-defined communication.
The first is the value stored in the control register D3032. This 16-bit value has

three significant bits:
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Control Register D3032 16 Bits (one word)

01ofofo 010010 Xl10f0fO0 010

»| X<
P| <

Result Bit (read-out only)
Standard Communication = 0
User-Defined Communication = 1

Echo Bit (transmitting only)
No Waiting for Echo = 0 ]—
Echo Waiting = 1

Command Bit }

Standard Communication = 0
User-Defined Communication = 1

When the command bit is set to one, user-defined communication is possible.
However, user-defined communication is not enabled without using the input or

internal relay designated by an UDCMS instruction.

When the input or internal relay designated by iir is on and when the command but
of control register D3032 is set to 1, user-defined communication is enabled. When

the operand designated by iir is off, the standard communication mode is used.

Example: Serial Receiving

The first example for user-defined communication will demonstrate incoming

data received in the format shown for dr S and processed to dr S/D.

NOTE: Data for comparison are given values and data for conversion are represented by

shaded blocks.
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Before comparison, desired values must be pre-loaded into data registers D15
through D18 as shown. After conversion, incoming data is stored in data regis-
ters D19 and D20 as shown.

drS: RDOO# OOOO Cyr

desp: |
D15 R
D18 Cr
D19 ASCII 2 Digits
D20 (|[OOODO(| Asch 4 Digies
-1
Desired Character Hexadecimal Decimal Values Set to Data
(Alpha or Numeric) Character Code Character Code Registers in Advance
R 52 82
D 44 68
# 23 35
Cr oD 13
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Example: Serial Receiving

In the ladder diagram above, five data blocks are specified in the SRXEX instruc-
tion. The incoming data is compared or converted according to the values

assigned to K1 through K5.

Data Comparison Data Conversion
\I§
iirst l;losck IS D15
T}ll._ LBl 1 . p16 | 68]
ird Bloc
Dy=1,83=D17 PV L
D1g Second Bloc
Fifth Block / K; =302, D, = D19
Ks=1,5=DI8 oo (HUEE Fourth Block
p20 (|BOO0I— K, - 204, D4 = D20
\I\

The data registers corresponding to dr S/D are shown. For comparison, dr S/D is

shown as S for source. For conversion, dr S/D is shown as D for destination.

Example: Bar Code Reading with FIFO File

In this example, serial receiving is used to accept bar code data from a scanner/
decoder. This data is then combined with first-in, first-out (FIFO) data files and

data search instructions to devise a security system.

The bar code data might be used as an access code for using specialized machin-
ery, editing confidential files, or for entering high-security areas. In the primary

mode, the bar code data is compared to an existing FIFO data file. When there is
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a match, access is granted. If there is no match, access is denied. In the secondary
mode, a new set of approved codes may be entered into the FIFO data file by

authorized personnel.

FA3S PLC System

T 1 I

B : Link Adapter
Pt
g

Bar Code

Scanner

Link Cable

The wiring for a bar code scanner/decoder is shown above.

NP ?P5 5 DOLY &

The system stores the code to indicate the communication status in data register
D11 (STDR). Start delimiters are 255 and 0, accepting any beginning byte.

When Cy, is received, data is complete and internal relay M1 turns on to start
R y

conversion and comparison.
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Incoming data for the ladder diagram below is initially stored in the data registers
starting with D20 (dr D for the SRXFT instruction and dr S for the SRXEX

instruction), as shown.

FIFO Data File

—
=]
(@]
=}
.
=]
aQ
Zl“
&
ey
&

—[
D20 — Byte Count D30 — First-In Pointer
p21 ((DOOO D31 — First-Out Pointer
D22 |([O0O0O0O Values to be b32 |O000
C d to BCD
023 ([EEEE| | and Scoredin D31 [HEEE
D34 ||OO0O0O
b2 (|O000 p3s ||{O0O000
D25 — End Remark (Cp) —8 Records
R D36 E”:”:”:I
—~ vy ([OODD
D3¢ ||{O0O00O
D39 |[OOO0)| |
—1

The first-in, first-out (FIFO) data file is created using data registers starting with

D30. The first record, as specified by the first-in pointer, is stored in data register
D32.

Programming can be used to initialize the FIFO data file. The constant value,
zero, is set to D30 as the first-in pointer to store the first record to D32 (first-in

pointer is not used). Eight records are cleared to zero.
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ONC Only

XY Conversion

The ONC and the FA series CPUs have coordinate conversion instructions.
These ONC instructions convert one data point of one plane to a corresponding
point of another plane, using a linear relationship between values of X and Y.
The ONC instructions are Convert X to Y (CVXTY), Convert Y to X
(CVYTX), and Average (AVRG).

XY Format Set (XYFS)
’—{ |—— XYES(I) S1 X0 Y0°*****Xn Yn ~‘

okokokok okokokok fokokokok  kokokok

When an input is on, the format for XY conversion is set. The number of XY
coordinates, defining the linear relationship between X and Y, can be 2 to 32
points (0 < n < 31).

Valid Operands (Standard Processing)

Operand Functon | I | Q| M| T | C | R|D|L Constant Repeat
S1 (Source 1) Formac |\ .\ | ||| 0-29 _
number

X0 - Xn X value XX | X |X|X|X|X|X]| 0t32767 —

Transmit —32768 to
Y0 -Yn status XXX X[|X|X|X|X 32767 —

When the timer (T) or counter (C) is used as X0 through Xn or YO through Yn,

the current value of the timer/counter is read out.
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S1 = Format Number
Select a format number 0 through 29. A maximum of 30 formats for

XY conversions can be set.

Xn = X Value
Enter a value for the X coordinate. The integer value can be 0
through +32767. If the X value becomes negative, a user program
execution error will result, turning on special internal relay M8004

and the ERROR LED.

Yn =Y Value
Enter a value for the Y coordinate. The integer value can be —32768
through +32767.

Valid Data Types

Word (W) Integer (I) Double Word (D) Long (L)
— X — —

When a bit operand such as input (I), output (Q), internal relay (M), or shift
register (R) is designated as Xn or Yn, 16 points (integer data type) are used.

When a word operand such as timer (T), counter (C), data register (D), or link

register (L) is designated as Xn or Yn, 1 point (integer data type) is used.
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Convert X to Y (CVXTY)
’_4 —CVXTYST  S2 DI “

When an input is on, the X value designated by operand S2 is converted into
corresponding Y value according to the linear relationship defined in the XYFS
instruction. Operand S1 selects a format from a maximum of 30 XY conversion

formats. The conversion result is set to the operand and designated by D1.

Valid Operands (Standard Processing)

Operand Function Il QM| T|C | R|D| L Constant Repeat
S1 (Source 1) Formac |\ .\ | ||| |_ 0-29 _
number

S2 (Source 2) | X value X | X | X|X|X|X|X|X| 0to32767 —

Destina-
DI‘(Destl- tion to Cixlalx!Ix!Ixlxlx . o
nation 1) store

results

A Internal relays MO through M2557 can be designated as D1. Special internal
relays cannot be designated as D1. When the timer (T) or counter (C) is used as
S2, the timer/counter current value is read out. When the timer (T) or counter (C)

is used as D1, the data is written in as a preset value which can be 0 though 65535.
The data conversion error is +0.5.

NOTE: The only type of valid data for an XY conversion is an integer.
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Convert Y to X (CVYTX)

’_4 —cvyTx st s2 D1 “
*ok Fokokokok Fokokokok

When an input is on, the Y value designated by operand S2 is converted into cor-
responding X value according to the linear relationship defined in the XYFS
instruction. Operand S1 selects a format from a maximum of 30 XY conversion

formats. The conversion result is set to the operand and designated by D1.

Valid Operands (Standard Processing)

Operand Function Il Q| M|T|C R |D| L Constant Repeat
ST (Source 1) | FOrmat |||\ | g_29 —
number
-32768 to
S2 (Source 2) | Y value X[ XX | X[|X|X|X|X 32767 —
Destina-
Dl'(Destl— tion to CixlalxixIx!Ixlx . L
nation 1) store
results

A Internal relays MO through M2557 can be designated as D1. Special internal
relays cannot be designated as D1. When the timer (T) or counter (C) is used as
S2, the timer/counter current value is read out. When the timer (T) or counter (C)

is used as D1, the data is written in as a preset value which can be 0 though 65535.
The data conversion error is +0.5.

NOTE: The only type of valid data for an XY conversion is an integer.
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Average (AVRG)
’_(FAVRG(*) S1 S2 S3 D1 D2 ~‘

kokokokok kokokokok kokokokok kokokokk kokokokok

When an input is on, the sampling data designated by operand S1 is processed
according to the sampling conditions designated by operands S2 and S3.

When sampling is complete, the average, maximum, and minimum values are
stored to the three consecutive operands starting with the operand designated by

D1. Then sampling completion output designated by operand D2 is turned on.

This instruction is effective for the data processing of analog input values. A

maximum of 10 AVRG instructions can be programmed in a user program.

Valid Operands (Standard Processing)

Operand Function Il Q| M| T|C|R|D]| L |Constant| Repeat
S1 (Source 1) |Samplingdata | X | X | X | X | X | X | X | X — —
52 (Source 2) | SmPling X | X[ X[ X|—|—|—|—] — | —

end input
. 0 to
S3 (Source 3) | Sampling cycles | X | X | X | X | X | X | X | X 65535 | —

First operand
number to —_ == —=—]—]| X | X — —
store results

D1 (Desti-
nation 1)

D2 (Desti- | Sampling com-
nation 2) pletion output

XA = = =] = _

NOTE: The only type of valid data for an XY conversion is an integer.
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Exercise 17: Creating an X/Y Linear
Relationship

This exercise demonstrates how to set up two coordinate points to define the lin-
ear relationship between X and Y. The two points are (X0, YO0) = (0,0) and (X1,
Y1) = (4000, 2000). Once these are set, there is an X to Y conversion, as well as a

Y to X conversion.

Follow the steps below to create a linear conversion relationship. When com-

pleted, your program screen should look like this:

W WindLDR 2.11w - [C:\WINDLDRA\XYCNVS] WE B
I Fle Edt View Corfiaws Comple Online Window Help TR

0|28 S|k ¥ |b(@| = & whs mlesle) 27

D4+4]

son i Eanl Danl Dinl =) n9n|X§n|c£P| qn-l n+n|;§;;| ®|./a :§;|
HEEL R REGE R
) P s = s P s e o = PR )

This is an X to ¥ converstion program. If any two points on a line are determined,
this XY instructions determine all the remaining points.

L

This program allows the X values to be converted to ¥ values and Visa Versa.
The points are (0,0) and (1000, 2000)

&

Rung |1nitialize First ¥ value ¥ value x value ¥ value
1 Pulse Point initial Pt. initial Pt. second Pt second point
XYFS (I) 51 X0 ¥o x1 ¥1
1 ] 1] 1000 2000
M8120

When I0 is On X value in D10 is converted to ¥ value and stored in D15

Runy 2|convert First X value Converted X
2 X to ¥ Point in D10 value in D15
| [onery (1) s1 s2 b1
| 1 pooo 0015
TIoooo

When T1 is on the ¥ value in D11 is converted to x value and stored in d20

Runy 3|convert First y value Converted ¥
3 ¥ to X Point in D11 value in D20
[orymeT) s1 s2 D1 I
I 1 DoD1L 0020
Ioool
4 »
[Dpentlet [Comi | om0 | 03 000,04
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é; Step 1: Click the New DI lcon to Open a New File

A blank ladder logic program screen displays.

Step 2: Enter an NO Contact on Rung 1
<> To enter an NO contact:
1. Click the Normally Open H I:I icon.

2. Click on Column 1 of Rung 1.

The Normally Open (LOD) dialog box displays.

Normally Dpen

Type: Tag Name: [TFPT)

& Normally Open Allacation 3120

¢ Normally Closed ~ Number:
TagName [1nitialize
Comment: |, 0

ks

[ vor ] [#cancer] [ #hen |

3. Enter M8120 in the Tag Name: and Allocation Number:
fields.

4. Enter Initialize Pulse in the Name Comment: field.
5. Click OK.

The Initialize Pulse contact displays at the beginning of Rung 1.
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Step 3: Enter an XY Format Set Instruction on Rung 1

To enter an XY format set instruction:

1. Click the XY Format Set %I icon.

2. Click on Column 2 of Rung 1.

The XY Convert Format (XYFES) dialog box displays.

XY Convert Format [XYFS) =]

5 51 X0 Y0 X1 1
Type:

& X Convert Format [XYFS fo o [1000 [2000 < |

[oo01 [oooo [oooo [s000 [2000

First ¥y value ¥y value x value ¥y value

% Point. initial Pt. [imitial Pt. |second Pt second poind
Data Type:
Integer = [ vor | [=cancer| [ #hen |

3. Enter 1, 1, First Point in the S1 field.

4. Enter 0, 0, x value initial Pt. in the X0 field.

5. Enter 0, 0, y value initial Pt. in the YO field.

6. Enter 4000, 4000, x value second Pt in the X1 field.

7. Enter 2000, 2000, y value second point in the Y1 field.

8. Click OK.

The XYEFS instruction displays on Rung 1.
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Step 4: Enter a Rung Comment for Rung 1

To enter a comment for Rung 1:
1. Click anywhere on Rung 1.

2. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen and enter: This is an

X to Y conversion program. If any two points on a line are

determined, this XY instructions determine all remaining

points.

This program allows the X values to be converted to Y

values and Visa Versa. The points are (0,0) and

(4000,2000).

4. Click OK to save the comments.

The rung comment displays above Rung 1.
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Step 5: Enter an NO Contact on Rung 2
<> To enter an NO contact:
1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Rung 2.

The Normally Open (LOD) dialog box displays.

Hormally Open

Type: Tag Name: [FTTTT]

& Normally Open

Allocation [fogg0 |
¢~ Normally Closed Number:

Tag Hame |convert
Comment: |,y "y

[ vor | [=cancer ] [ 2Hen |

3. Enter 10 in the Tag Name: and Allocation Number: fields.
4. Enter Convert X to Y in the Name Comment: field.
5. Click OK.

The Convert X to Y contact displays at the beginning of Rung 2.
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§ Step 6: Enter an XY Conversion Instruction on Rung 2

To enter an XY conversion instruction:
1. Click the XY Convert H—Hl icon.

2. Click on Column 2 of Rung 2.

The XY Convert Format (XYFS) dialog box displays.

Convert X to ¥ [CVXTY) [x]
Type: 51 52 D1

& Convert X to Y [CVXTY) i [poo10 [poo1s
© Convert ¥ to X [CYYTX)

|nnn1 ||)nn1n ||mn15

X value
in D10

IConverted X
jvalue in D15

First
Point

Data Type:
Integer = [vor ] [=cancer| [ zhen |

3. Click Convert X to Y (CVXTY) in the Type field.
4. Enter 1, 1, First Point in the S1 field.

5. Enter D10, D10, X value in D10 in the S2 field.

6. Enter D15, D15, Converted X value in D15 in the D1 field.

7. Click OK.

The CVXTY (I) instruction displays on Rung 2.
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Step 7: Enter a Rung Comment for Rung 2

To enter a comment for Rung 2:
1. Click anywhere on Rung 2.

2. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen and enter: When
10 is On X value in D10 is converted to Y value and
stored in D15.

4. Click OK to save the comments.

The rung comment displays above Rung 2.
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Step 8: Enter an NO Contact on Rung 3
<> To enter an NO contact:

1. Click the Normally Open ‘ﬂ-l icon.

2. Click on Column 1 of Rung 3.

The Normally Open (LOD) dialog box displays.

Normally Dpen

Type: Tag Name: [JTTH
& Normally Open Allacation [foo01
¢ Normally Closed ~ Number:

Tag Name [convert
Comment: |-\ "o

Ly

[ vor ] [#cancer] [ #hen |

3. Enter I1 in the Tag Name: and Allocation Number: fields.
4. Enter Convert Y to X in the Name Comment: field.
5. Click OK.

The Convert Y to X contact displays at the beginning of Rung 3.
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Step 9: Enter an XY Conversion Instruction on Rung 3
To enter an XY conversion instruction:
1. Click the XY Convert H—Hl icon.

2. Click on Column 2 of Rung 3.

The XY Convert Format (XYFS) dialog box displays.

Convert ¥ to X [CVYTX]
51 52 D1

Type:

 Convert X to Y [CVXTY] [poo11 [peoao
& Convert ¥ to X [CVYTX)

|nnn1 |nnn11 ||)nnzn

First
[Point

ks

¥ value Converted ¥
lin D11 value in D20

Data Type:
Integer El [ vor ] [cancer | [ 2Hen |

3. Click ConvertY to X (CVYTX) in the Type field.
4. Enter 1, 1, First Point in the S1 field.

5. Enter D11, D11, Y value in D11 in the S2 field.

6. Enter D20, D20, Converted Y value In D20 in the D1 field.

7. Click OK.

The CVYTX (I) instruction displays on Rung 3.
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Step 10: Enter a Rung Comment for Rung 3

To enter a comment for Rung 3:
1. Click anywhere on Rung 3.

2. Click Edit = Rung comment... from the Menu Commands

toolbar or click the Rung comment ﬂ icon.

The Rung Comment Dialog screen displays.

3. Click in the white area of the dialog screen and enter: When
I1 is on the Y value in D11 is converted to x value and
stored in d20.

4. Click OK to save the comments.

The rung comment displays above Rung 3.
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Step 11: Save the Program
@ To name and save this program:
1. Click File = Save as... from the Menu Commands toolbar.
The Save As dialog box displays.

2. Enter XYCONYVS in the File Name: field of the dialog box.

3. Click the OK button or press the [ENTER] key to confirm.

Step 12: Print, Transfer, and Monitor the Program
To print this program, please refer to page 4-9. To transfer this
program, refer to page 4-12. To monitor this program, refer to

page 4-13.
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FA3S Series XY Conversion

XY Format Set (XYFS) Linear Conversion

*ok *ok *ok *ok *ok *ok *ok

’_(|_XYFS CNBLK X0 Y0 Xl Yl Xn VYn “

Format using XY coordinates.

When an input is on, the format for XY conversions are set. The number of (Xn,
Yn) coordinates, defining the linear relationship between X and Y, is designated by
the operand NBLK (2 to 32 points).

Since the XYFS instruction is executed in each scan while an input is on, use a
pulse input as required. The initialize pulse from special internal relay M304 is
recommended to set the format when the CPU operation starts. A level input

such as M317 will increase the scan time.

Convert X to Y (CVXTY)

— H CVXTY S ecD H
Il *k

*k

— H CVXTY S etcD H
Il %k ok

Assign data S as X, find corresponding Y, and place in D

Similar to the ONC PLC, the FA series has convert X to Y (CVXTY) and con-
vert Y to X (CVYTX) instructions.
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When an input is on, the value in the operand designated by S is assigned as X.
The linear relationship defined in the XYFS instruction is used to identify the
corresponding Y. This value is set to the operand designated by etc D. The vari-
able “dd” can be 30 to 39.

The XYES instruction, which defines the linear relationship between X and Y,
must precede this instruction. The variable “dd” in the CVXTY instruction
number equals 30 plus the value assigned to “LL” (from 0 to 9) for the corre-
sponding XYFS instruction. For example, if the XYFS instruction number is
803, the CVXTY instruction number must be 833.

The XYEFS instruction is only required once, to set up the (X, Y) coordinates for
many conversions, both CVXTY and CVYTX. However, up to ten XYFS
instructions can also be used to set up different linear relationships between X
and Y for different conversions. When different XYFS instructions are used,
make sure that the “dd” variable in the CVXTY instruction number corresponds

to the appropriate “LL” variable for the desired XYFS instruction.

Values for the source (S = X) can be 0 to 9999, and values for the destination
(D =Y) can be 9999 to 9999. The destination operand cannot be a timer or a
counter. Conversion is only executed within the range that is defined by the
XYES instruction. If the X value exceeds the range designated to corresponding Y

values, a numeric value error will occur.
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INDEX

A

action items, identifying 1-2
adding (up) counters
Micro-1 6-4

adjust (AD]J) instructions. See also
calendar/clock instructions 13-1
adjusting calendar/clock using a user

program 13-39
advanced instructions
applicable PLCs 1-2

destination operands 9-2, 9-3

input condition 9-2
source operands 9-2, 9-3
structure of 9-1
toolbar 3-3
analog potentiometers 11-1
settings for 11-3, 11-9
analog read 0 (ANRO)
dialog box 11-6
instructions
entering in a
program 11-6, 11-7
uses for 11-1
ladder logic example 11-3
programs, creating 11-4
valid operands 11-2
analog read 1 (ANR1)
instructions, uses for 11-2
valid operands 11-2
analog to digital (A/D)

converter 12-1
instructions
entering in a program 12-5
uses for 12-1
programs, creating 12-3
arithmetic instructions. See binary
arithmetic instructions

basic instructions
applicable PLCs 1-2
toolbar 3-3
batch monitor 4-15
binary arithmetic
instructions
addition
(ADD) 10-1, 10-19, 10-20, 10
-21,10-22, 10-23, 10-24
division (DIV) 10-3
multiplication (MUL) 10-2
subtraction (SUB) 10-2, 10-3
sum (SUM) 10-4
uses for 10-1
programs, creating 10-12, 10-27
valid operands 10-5, 10-11

C

calendar read (CALR) 13-2
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calendar read (CALR)
instructions 13-1-13-2
entering in a program 13-9
ladder logic example 13-2
uses for 13-1
calendar write (CALW)
instructions 13-1
calendar/clock
adjusting using a user program 13-39
dialog box 13-9
FUN28 13-1
instructions
adjust (ADJ) 13-1
calendar read (CALR) 13-2
calendar write (CALW) 13-1
clock read (CLKR) 13-1, 13-3
clock write (CLKW) 13-1
programs, creating 13-6
setting 13-36
setting using a user
program 13-27, 13-37
setting using WindLDR 13-25
valid operands 13-4
central processing unit (CPU). See
also PLC components 2-3
clock function
MicroSmart 13-35
clock read (CLKR)
instructions 13-1, 13-3
entering in a program 13-11
ladder logic example 13-3
uses for 13-1
clock write (CLKW) instructions 13-1
closing a program 4-10
CNT 6-1
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Coil Selection Dialog box 3-3
communication error 4-16
communication port,
configuring 4-11
communication settings 3-8
Communication Settings dialog
box 4-11
comparison
instructions
compare equal to (CMP=) 10-7
compare greater than
(CMP>) 10-9
compare greater than or equal to
(CMP2) 10-10
compare less than (CMP 10-8
compare less than or equal to
(CMPX<) 10-9
compare not equal to
(CMP#) 10-8
interval compare greater than or
equal to (ICMP2) 10-10
uses for 10-7
programs, creating 10-12, 10-27
Comparison dialog box 11-7
Configuration dialog box 3-5
configure PLC function/
communication settings 3-8
Constant (Character) dialog
box 14-14, 14-16
counter comparisons 6-6
CCs=, uses for 6-6
CC2>, uses for 6-6
dialog box 6-15
errors (ERR1) 6-6
instructions, entering in a
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program 6-15
programs, creating 6-8—-6-17
counter tables 6-3
counters 6-1
designating as the destination
operand 9-4
designating as the source operand 9-3
dialog box 6-11
instructions, entering in a
program 6-11-6-12
Micro-1
adding (up) counters 6-4
dual-pulse reversible
counter 6-4—6-5
up/down selection reversible
counter 6-5
preset value designated using a data
register 9-4
preset values 9-4
programs, creating 6-8-6-17
reversible vs. adding 6-1
uses for 6-1
CPU (central processing unit). See
also PLC components 2-3
create
line 3-4
Cross Reference 4-9

D

data entry instructions 1-2
data move 9-1
data registers
designating as source or destination

operand 9-3
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transmit/receive 14-5
defining ladder logic input
conditions 2-8
delete

line 3-4
deleting

columns 3-4

instructions 3-4

ladder lines 3-4

rungs 3-4
destination operand. See also
advanced instructions, structure
of 9-2,9-3
dialog boxes

Analog Read 0 (ANRO) 11-6

Clock/Calendar Read 13-9

Coil Selection 3-3

Communication Settings 4-11

Configuration 3-5

Constant (Character) 14-14, 14-16

Counter (CNT) 6-11

Counter Comparison 6-15

Download 4-12

Function Area Settings 3-8

Ladder Preferences 3-12

NC 5-18

Normally Open (LOD) 4-5

Output (OUT) 4-6

PLC Selection 3-5

Reset (RST) 7-9

Rung Comment 4-7

Set (SET) 7-6

Timer (TIM) 5-11

Timer (TML) 5-19

Transmit/Receive (TXD/

RXD) 14-14



Variable (Data Register) 14-15
Download Dialog box 4-12
downloading programs to a PLC. See
also transferring programs to a
PLC 4-12
draw

line 3-4
drawing ladder lines 4-23

dual-pulse reversible counters
Micro-1 6-4-6-5

Electrically Erasable Read Only
Memory (EEPROM) 2-3
ENTER key 1-2
entering instructions in the PLC. See
also programming device 2-3
errors (ERR1)

counter comparisons 6-6
E-Stop contact, entering 4-22
examine-on/off contacts, defined 2-8
executing programmed logic 2-7

F

FA Series
binary arithmetic instructions 10-19
comparison instructions 10-24
Function Area and Communications
Settings dialog boxes 3-10

FA1]J/2]
timers 5-1

FA3S Series
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transmit (TXD) instructions 14-22
FA3S-CP11/-CP11T

timers 5-1
FA3S-CP12/13

timers 5-1
Function Area Settings dialog box 3-8
function settings 3-8

configuring 3-8

H

hot keys 3-3

"if" statement, defined 2-8
input
condition for advanced
instructions 9-2
designating as a source or destination
operand 9-4
devices 2-4
instructions. See also load (LOD) and
load not (LODN) 4-1
interface. See also PLC
components 2-4
reading 2-7
input/output program, creating. See
also load/out program,
creating 4-3—-4-7
installing WindLDR 3-1
instructions
accessing

toolbars 3-3
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instructions, accessing memory. See also PLC
advanced instructions toolbar 3-3 components 2-3
basic instructions toolbar 3-3 menu commands toolbar 3-2
hot keys 3-3 menu instructions 1-2
right mouse button 3-4 Micro-1
counters
L adding (up) counters 6-4

dual-pulse reversible
counter 6-4—-6-5
up/down selection reversible
counter 6-5
Function Area and Communications
Settings dialog boxes 3-9
single output (SOT) instructions 8-2
timers 5-1
Micro3
analog potentiometers 11-1
binary arithmetic instructions 10-1
calendar/clock instructions 13-1
comparison instructions 10-7
counter table 6-3

ladder lines, drawing 4-23
ladder logic
defined 2-5
external field devices 4-19
programming 2-6
solving 2-7
ladder preferences
dialog box 3-12
selecting font 3-12
selecting rung display and coil
parameters 3-12
Ladder Preview 4-8
latch commands. See also SET
instructions 7-1

counters 6-2
data move 9-1

light emitting diode (LED) 2-4 Function Area and Communications
line Settings dialog boxes 3-9

create 3-4 input allocation table 9-5
load (LOD) instruction 4-1 single output down (SOTD)
load not (LODN) instruction 4-1 instructions 8-1-8-2
load/out program, creating. See also single output up (SOTU)
input/output program, creating 4-7 ir.mr uctions 8-1-8-2
logic, defined. See also ladder logic 2-1  timers 5-3-5-6

Micro3C

M analog potentiometer 11-1

binary arithmetic instructions 10-1
calendar/clock instructions 13-1
maximizing screens 3-3 comparison instructions 10-7

© 2001 IDEC CORPORATION INDEX




counter table 6-3

counters 6-2

data move 9-1

Function Area and Communications

Settings dialog boxes 3-9

input allocation table 9-5

receive (RXD)

instructions 14-3, 15-3, 15-4, 15-5

single output down (SOTD)

instructions 8-1-8-2

single output up (SOTU)

instructions 8-1-8-2

timers 5-3-5-6

transmit (TXD) instructions 14-1
MicroSmart

analog potentiometer 11-1

binary arithmetic instructions 10-1

clock function 13-35

counter table 6-3

counters 6-2

data move 9-1

input allocation table 9-5

single output down

(SOTD) 8-1-8-2

single output up (SOTU) 8-1-8-2

timers 5-5

transmit (TXD) instructions 14-1
monitor PLC status 4-14
monitoring a program 4-13
move (MOYV) instructions

repeat operation 13-4-13-5
move instruction 9-1
multiple load/out program,
creating 4-26
multiple start/stop program,
creating 4-20
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naming a program 4-8

NC dialog box 5-18

Normally Closed
dialog box 5-18

normally closed (NC) contact 4-1
conventions 4-18
inputs 4-19

normally open (NO) contact 4-1
conventions 4-18
dialog box 4-5
entering in a program 4-4—4-5

o

ONC
binary arithmetic instructions 10-1
clock and calendar 13-20
comparison instructins 10-7
counter table 6-3
counters 6-2
data move 9-1
Function Area and Communications
Settings dialog boxes 3-10
input allocation table 9-5
real-time clock and calendar 13-20
single output down (SOTD)
instructions 8-1
single output up (SOTU)
instructions 8-1
timers 5-4
transmit (TXD) instructions 14-1
1 msec timedown timer (TMS) 5-3
100 msec timedown timer (TIM) 5-3
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On-Line function/communication
Help 4-7, 4-8, 4-9, 4-24, 4-25, 4-26 settings 3-8
on-line help, accessing 1-3 scanning 2-6-2-8

communications and
housekeeping 2-8

defined 2-6

executing programmed logic 2-7
reading inputs 2-7

on-line monitoring 4-13
Online option 4-14

opcode. See also advanced
instructions, structure of 9-1

°P er;nd.s ) ) updating outputs 2-8
estination 9-2, 9-3 selecting 3.5_3.7

sourcci:e 9-2,9-3 PLC Selection dialog box 3-5
o 9—3. PLC status 4-14

optical isolation, defined 2-4 . .

output point write 4-17

utpu

designating as a source or destination power supp ly. See also PLC
operand 9-4 components 2-3

dialog box 4-6 printing a program 4-9

entering in a program 4-6 programming device. See also PLC

interface. See also PLC components 2-3
components 2-4-2-5
updating 2-8 R

output (OUT) instruction 4-2

output not (OUTN) instruction 4-2 Random Access Memory (RAM) 2-3
receive (RXD)

P data registers 14-5
instructions 14-3, 15-3, 15-4, 15-5
PLC repeat
components 2-2—2-5 cycles. See also advanced instructions,
central processing unit structure of 9-1
(CPU) 2-3 designation. See also advanced
input interface 2-4 instructions, structure of 9-1
memory 2-3 Reset (RST)
output interface 2-4-2-5 dialog box 7-9
power supply 2-3 instructions
programming device 2-3 entering in a program 7-9
defined 2-1 uses for 7-1
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programs, creating 7-2—7-10
right mouse button
accessing instructions 3-4
deleting rungs, columns, ladder
lines 3-4
Root 10-3
RST instructions 7-1
Rung Comment Dialog screen 4-7
rung comment, entering in a
program 4-7

S

saving a program 4-8
screens, maximizing 3-3
selecting PLC type 3-5-3-7
serial port settings, selecting 4-11
SET
dialog box 7-6
instructions
entering in a program 7-6
uses for 7-1
programs, creating 7-2—7-10
setting calendar/clock 13-36
setting calendar/clock using a user
program 13-27, 13-37
setting calendar/clock using
WindLDR 13-25
single output (SOT)
instructions
entering in a

program 8-6, 8-11, 9-7, 9-8, 9-

12,9-13
uses for 8-2
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programs,
creating 8-7, 8-12, 22-8-13
single output (SOTD)
programs, creating 8-3, 8-8
single output down (SOTD)
instructions
entering in a program 14-18
used with advanced
instructions 9-2
uses for 8-1-8-2
single output up (SOTU)
instructions
entering in a
program 8-6, 8-11, 9-7, 9-8, 9-
12,9-13
used with advanced
instructions 9-2
uses for 8-1-8-2
programs,
creating 8-3-8-7, 8-8, 8-12, 8-13
source operand. See also advanced
instructions, structure of 9-2, 9-3
start/stop program, creating. See also
input/output program, creating 4-3
starting WindLDR 3-2

T

technical support, accessing 1-3
10 msec timedown timer (TMH) 5-3
timer comparison program 5-15
timers
designating as the destination
operand 9-4

designating as the source operand 9-3
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dialog box 5-11, 5-19
FA3S-CP12/13 5-1
instructions (TIM), entering in a
program 5-11, 5-19, 5-20
Micro-1, FA1J/2], FA3S-CP11/
-CP11T 5-1
Micro3 5-3-5-6
Micro3C 5-3-5-6
MicroSmart 5-5
ONC 5-4
preset value designated using a data
register 9-4
preset values 9-4
programs,
creating 5-7, 5-14, 5-21, 5-23
uses for 5-1
toolbars
advanced instructions 3-2
basic instructions 3-2
menu commands 3-2
transferring programs to a PLC. See
also downloading programs to a
PLC 4-12
transmit (TXD)
data registers 14-5
dialog box 14-14
instructions 14-1, 14-22, 14-24, 14
-25, 14-27, 15-1, 15-17
entering in a program 14-13
programs, creating 14-6, 15-6
valid
operands 14-2, 14-3, 15-1, 15-2, 15
-3, 15-4, 15-5
tutorial conventions 1-1-1-3
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U

unlatch command. See also RST

command 7-1

unlatch commands. See also Reset

(RST) instructions 7-1

up/down selection reversible counters
Micro-1 6-5

user program
adjusting calendar/clock 13-39
setting calendar/clock 13-27, 13-37

\"/

Variable (Data Register) dialog
box 14-15

w

WindLDR

setting calendar/clock 13-25
WindLDR installation

CD 3-1

instructions 3-1-3-2
word operands 9-3
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